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i nventi orwpaB@aias3 to i ntegral bl ocks, chem cal delivery sysrape/@ne

met hods for delivering an ultrapure chemcal froma chem cal container to a
point of use. In particular, the invention relates to chem cal delivery
systens and nethods for delivering ultrapure chem cals to manufacturing
process tools, such as sem conductor tools and optical fiber nmanufacture
process tools. 10 BACKGROUND OF THE | NVENTI ON Chem cal precursors are used
to grow filnms in the manufacturing process of integrated circuits and
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10
BACKGROUND OF THE INVENTION
Chemical precursors are used to grow films in the manufacturing process of
integrated circuits and optical fiber products. These chemical precursors normally
have ultrahigh purity levels and are fed from chemical containers to a point of use
15 with chemical delivery systems. The chemicals could be easily contaminated if the

delivery lines and those connection points are not properly purged and cleaned.
Contaminants include ambient air, particulate matters, and moisture.
Contaminants may also include reaction products of chemical precursors and
ambient air or moisture. The contaminants may diffuse into the delivery lines
20 from the ambient 'atmosphere when the lines are not properly protected. Any
contaminant will seriously deteriorate the production yields. For example,
particulate impurities could change the dielectric property of deposited films and
short the conductive connections.
Most of the chemical precursors are delivered in liquid phase to the tools
25 before chemical vapor deposition. Some of the chemicals are in liquid phase
themselves at room condition, such as TEOS (tetraethylorthosilicate), or TiCla.
Some of the chemicals are in solid phase at low temperature and in liquid phase at

an elevated temperature, such as PET (Tantalum Pentaethoxide), and TDMAT



BST (bariunmstrontiumtitanate), are dissolved in a suitable solvent before
delivery. For a stable and continuous delivery of chemcals, a dual

cont ai nerwoaBiEr3 i n series or in parallel is usually use@craBoxdersvery. An
enpty container 5 could be replaced with a full container while another
container is still in use. In the progess of replacing an enpty container,
chem cals remaining inside the ine and the joints nust be cleaned to
prevent the residue chem cal fromcontam nating the system or spilling
into the system Exposure to these chemicals should also be limted, as
they are of Xt 4 OXek O I ] ; RON risk. 10
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15 could be blocked, resulting in discontinuation of delivery.
Therefore, when the joints of chemical container and delivery lines are
disconnected, the lines must be protected from intrusion of ambient contaminates.
The method to protect the lines from such an intrusion is to bleed an inert gas o.ut
of the broken joints to blank the opening. Therefore, blocking inert gas must be
20 provided to the delivery system. After the replacement of chemical container, the
lines must also be cleaned and purged with inert gas, vacuum, and in some cases
with liquid solvent alternatively to assure the lines including the joints with
chemical containers contaminants free.
Chemicals are usually delivered by pressurizing the chemicals with an inert
25 gas through a manifold. When purge gas and liquid solvent are needed for system
purge, a different design of manifold is commonly used. The design and operation
of a delivery system vary, depending upon chemical properties. The operator has
to deal with various delivery systems with different design and operation
procedures. Therefore, it is not cost effective for a fab to use such delivery

30 systems for multiple chemical precursors. Further, some necessary functions,



such as bl eeding gas for blanking an open joint after disconnecting a
chem cal container fromthe delivery system mani fold, may not be properly
arranged wo wmy21i6be conpletely ignored. Wth dual or nultipgirtaBenowa ners in
a parallel arrangenment, the alternate 5 usage of two or nore containers

i ndeed neets the chem cal demands of pgocess tools. It has been realized
that the delivery manifold and correspondi ng control are nore conplicated
than a single changeabl e container system It also requires a nultiple
arrangenent for supplying purge gas and liquid solvent. Therefore, nore
conponent s Iﬁ@@ i k bl e0gdndi such a
delivery 10&5&{32’? g%eé{@g\ggggﬁtg %n, ﬁg&%e% g%gaﬁt%r:mgccﬁ? gcr% at i olrlllfl%:‘l t he

del i very sysinedinérifesre alsedelivepcsysean moniéol{ pnay sonleeproperlp errdngedammeat ed
whil e replacing the enpty containers. Chem cals could have particles at
rat her hi ghb&eRIHEYAENS8Y: i f the chemicals are not filtered. These

particles may orug N . t vl m cal
packagi ng, and t?gﬂgg%%ﬁ%{:@g#@%épﬁ% P é@ggéﬁ%ﬂ%dﬁtgrg%ﬁﬁgﬁ@%‘%gwst be
removeds froggagdeNivebiSmore cunthifiers thdeed nicats thecdtemicaldemdads ofgirgcessy st em

functioning properly and eventual |y high production yields of IP_ and
optical fi bieplsndhbisshaenrealized thay thghleliveryananifold aedeortesppediny eOEMt i cl es

from chemcals, there ar resent!|y no tisfactory nethods for doing so,
because of #° THdrg ﬁ"’i“ﬁﬁ%at?)‘f%’g’é? SH@E‘? éﬁng%a% S Ié?resygte?’i' }Itt aﬁ%o[ " &1 angenent
into a chenigRipl2frRigBmehSHr s@@lymg birgdYeak 8 lihilideRient NERdredre dRbiever y
systens, a relative expensive inerfi gas such as heliumis used as the
pressuri zat¢ommpogests sich asavajvesrangd commgcadrefiitongh atkendeded for suylsa dalyery esi due

chem cal s inside §he mani fol d conpections are r . wth a sane a
Coareoltus iatel Imadg. gorschagee og copamineded of Myt dertieautior ve,

usage 25 of : ik o) : ton cost.
A oo, | eakayStip do@iSinloHech s BERHARREE Mtk rLfIEGRERE Ty SBRARLLS

oper at i on concer QBerhioiils @blildrhave patieles anrapico highucesentfioneifahpl e, chemni cal
delivery systens or even other simlar materjal- supplying systenms need to
be checked ¢hsmicadnniengt filtered| iThesq pastcles mag ofiginatsEomyghiemi@k pect ed hi gh
concentratign f

e ook DAY RS b ST ER e dad YBhGIRHEAS PhldlesTrd! 2 the

15 contaminants and must be removed from chemicals in order to maintain chemical

delivery system functioning properly and eventually high production yields of IP
and optical fiber manufacture. Although there is a need to remove particles from
chemicals, there are presently no satisfactory methods for doing so, because of a
lack in a proper design to integrate a filtration arrangement into a chemical

20 precursor delivery system.

In most chemical delivery systems, a relative expensive inert gas such as
helium is used as the pressurization gas. In many existing chemical delivery
systems, residue chemicals inside the manifold connections are purged with a same
gas source as pressurization gas. Since the pressurization gas is expensive, usage

25 of such a gas for purge purpose will increase the operation cost. Also, leakage of
helium gas into the ambient atmosphere may induce operation concerns for other
operation procedures. For example, chemical delivery systems or even other
similar material- supplying systems need to be checked for leaking of helium from
time to time. An unexpected high concentration from surrounding chemical

30 system purge will mislead the leak check operation.



4 Accordingly, what is needed in the art are integral blocks and chem cal
delivery systens designed for delivering chem cal precursors from chem cal
cont ai nerwotos/o:1pdi nt of use. The point of use is preferalpicy/iBor@ads f or
chem cal vapor filmdeposition. In addition, the chem cal delivery system
woul d have the 5 flexibility to easilygadd other function bl ocks. Thus,
what is needed is integral blocks that can be added into the basic
delivery system for various chem cal delivery needs. This invention
answers this need. SUMWARY 10 The invention relates to integral bl ocks

used for chem caj gelin¥E! WwhatBlI3EE inftRE art ARMinfcdkal HRbdk¥ @hd chésicie! | as
uni versal or basic chem'cal delivery systens with various integral blocks

for the deldelivesy sybtedisfdesigaert for eliveraigschamicad peicersord frami chgmiqalir poses.
Preferably, the invention provides chem cal delivery systens for delivering
chemi cal pr@NAEES £ ¢ PO Cheie: cﬁ?e R‘Bﬁtt%fiqﬁéﬂssprﬁ?raﬁbaitﬂgl ttﬁf chpgicals ych as 15
tools for c l i Shytd i L& L hihity to
easily add Q%{Ehglﬁhfd\éﬁ%%%% %]Ir%@EtEﬁ ﬁlel %gﬂwggﬁéw'ts e Ifl%élﬁldt ?ﬁé)r?mrulél ates to
a sol vent sa@abiityodocsakily addsodhprt functer Mecks. f Diuspwhgeis eedudrigéntegral bl ock to
supply gas for purge; a waste recovery block to receive chem cal waste
from cheni clpckidhatcappegddedinto thedhagig deliyesy gy stemAor yariayschemicab) ved gas in

chem cal s t9,assure . .chem cal flow and lity; a filtration block to
remove part FEIVER 1588 @ﬁ]@rﬂ%{’i“&? ag%leréﬂﬁgﬁﬁ%l bl ock consisting of the

necessary conputer systemor PLC to receive and send signals for automatic
control. Each block can be added into the basic delivery systemfor various
chenm cal deSUMBMARY needs. 25 Wth such a system for instance, chem cal

del | for hi . . chenj cal |d be fylfilled with a basi
Syst eniBe & 1| ow Lo voRitBriera GdnEeral biock wad drycrepucal geleetumili 2
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addi ng sol vent suppl yi ng "Bl ock. ny ot I ntegral blocks as suppl enent
t o the basi carfps tiegrabblodksofer atekodedivéngyr ofatifferenipelepisasandssystenacleadsg e 30
chem cal recovery, chemcal filtration, degassing, etc. Any add-on of

di fferent vEwpeyes1 Preforablyr/thesyeusonggovides chemical delivery systems for

delivering chemical precursors from chemical containers to a point of use, such as

15 tools for chemical vapor film deposition while having the flexibility to easily add
other function blocks.

In particular, the invention relates to a solvent supply block to supply
solvent for purge; a purge gas block to supply gas for purge; a waste recovery
block to receive chemical waste from chemical delivery system; a degas block to

20 remove dissolved gas in chemicals to assure chemical flow and quality; a filtration
block to remove particles from chemicals; and a control block consisting of the
necessary computer system or PLC to receive and send signals for automatic
control. Each block can be added into the basic delivery system for various
chemical delivering needs.

25 With such a system, for instance, chemical delivery for high vapor pressure
chemicals could be fulfilled with a basic system at a low cost. Chemical delivery
with any special need such as solvent flush cleaning could be done with the basic
delivery system by adding solvent supplying block. Many other integral blocks as
supplement to the basic system could be added for other purposes, such as waste

30 chemical recovery, chemical filtration, degassing, etc. Any add-on of different



5 integral blocks may not change the overall design of the basic system and
other function blocks. The individual block could function independently
for chemwalo3/odaks very requirenent. In one aspect, the inwpemtiBa@o2rel ates to
an integral block, connectable to a 5 chem cal delivery system for
delivering an ultrapure chemcal froma liquid chemcal container to a
point of use in a sem conductor or a fiber optical manufacturing process,
wherein said integral block is a chem cal container block for containing
an ultrapure chem cal, a recharge container block for recharging a

cont ai ner, 1guegh€1%?wﬂs h%cggﬁegf#@ﬁ%rélpﬂes?élpﬂﬂ HE BAsiPSRESHARd ofhePUr g€ 0aS

bl ock for urging a contam nant, a waste recovery bl ock for
wast e recovamytioreblovia: Ul imdividual block cadd ifmuctian vatependendy al ctenticad uppl y

bl ock for supplying a solvent, a degas block for degassing a chemical, a
filtration ¢glyely ¥e@piremeRtering a chemical or conbinations thereof, wherein

the Integral Dl OfiordesBect! MRTNEHiGH! reldtUCo RAMEER bFRR! BMHRLBIAG

conprises: (i) a chem cal™ contal ner onnection join apted to

be att achedcHemical laemr sisted feedelveHnE 8n ultidphreacteantLdrone h¢ighidal cont ai ner ;
(iii) a second chemi cal container connection joint adapted to be attached
to an i nt egehemi¢sl ontaingr (0 a poishehtsedn asemicandedtor ¢f 2fiberomiigtt connect ed

bet ween the first chem cal contai ner.con ti,on jQint. and the | ed

cheni cal c’é‘ﬁ?‘%ﬁﬁﬁmg Bragets \V/VglFreéD W@g@fﬁr?@@acﬁgg @t’}“{‘%@ Cglétgllngﬁglgﬁ ni cal
contai ner; f¥komaithLALMuGPhreCRBhRaN @ relifir b/ B8iaiaOBIBEN fo7 QBEHAESIRE 2 DET Ween
the seal ed chem cal ~ contal ner and the second cheni cal contai ner connection
joint, to dedntaimer, apressutizationiges bloekifargiroviding predsnte, afpungegasrblegk font egr al

bl ock, (vi) a chem cal, _container bypass condui% cg(r}nect ed between the
cheni cHl  coPHT&Ige chepligal Of SARAMINagh@ WATE KORRYATYE RIOCK AL WATIE FeaRefiydr y

conduit, (vjli ] I . 1L, Gal { i ondui t
connected i {r/]dc%ulnglgl} léma{lﬁk tcﬁeeatlgﬁg&ﬁgﬁa ’caos(r(;)?\;elliltn ﬁgw%F%t% k g%ﬁ%??{yﬂ%ré:t he
chem cal cogdlwinted debak biRkordupdssing a eiieghiCal| b ifilitraionitdotictur fiterihganer | evel

indicator for nonitoring the level in the sealed chenical container. The
cheni cal cehemi¢alor combiatiousibieieof, vesein sheesintegralilegk is pegfabrigatedont ai ner

| ount adapted 1 ogy Nt fRalP i SoRRAEE OV Bk AL bl
connect4 on {@HnBltickjeint AGapt&Plost #QBACAI B Arprelzh@s®olirce; (ii) a sealed
chemical container; (iii) a second chemical container connection joint adapted to
be attached to an integral block; (iv) a chemical container inlet conduit connected
between the first chemical container connection joint and the sealed chemical
container to deliver a pressurized gas to the sealed chemical container; (v) a
20 chemical container delivery conduit connected between the sealed chemical
container and the second chemical container connection joint, to deliver an
ultrapure chemical to a point of use or an integral block, (vi) a chemical
container bypass conduit connected between the chemical container inlet conduit
and the chemical container delivery conduit, (vii) optionally, a chemical container
25 discharge conduit connected in line with the chemical container inlet conduit or the
chemical container delivery conduit, and (viii) a chemical container level
indicator for monitoring the level in the sealed chemical container. The chemical
container inlet conduit comprises: a first chemical container joint adapted for the
removal of the sealed container, and a first chemical container isolation valve

30 connected between the first connection joint and the sealed container, and wherein



WO 03/ 012163 PCT/1B02/ 02796 6 the chem cal container delivery conduit
conprises: a chem cal container diptube wth a first end extending into

t he seal eWoobmmienl container, a second chem cal contai necTiiBa/@&réon val ve
connected between the second chem cal container connection joint and the
seal ed chem cal container, and a second chem cal 5 container joint adapted
for the renmoval of the seal ed chem cal &ontainer, connected between the
second chem cal container connection joint and the seal ed chem cal

contai ner. The chem cal container discharge conduit conprises: a fifth
chemi cal container connection joint, and a chem cal contajner control

val ve conndbe ebemigal ¢angpanexidehivenyecondyit poraprases ¢ 4l cheminah rortpingbapaei on | oi nt

and the chenmical. container.1Q jnlet conduit. or the chem cal container

el 1 very  comtur irei BB inkalol bR e L Mtie o Bfigf S ReBRY eféieR 1<t
recharge cophaiifglisol&iNetid &hnk&bd betddeR tRGbetshd@eplicAcbRdidep an integral
bl ock, (ii) a sealed recharge container, (iii) a recharge contai ner

cheni cal i rosneationdeint anbivescaled chamigelegontamer, dnd & second khemyisakont ai ner
connection jojint and seal ed. recharge c ai ner. to deliver.15 an ultrapure
chem cdl t Geprine L AFPSHar 0 Bhrival Slahe sy i et gtacd

contai ner QRAPEG th®BedoRl RhedfaPidithih@ RAn&ifoaGhiabaddRehltl @Bémicald! ock, (V)
a gas conduit connected between the second récharge contai ner connection

joint and cestlired. herchenécat oontaineredischargie¢dndalt camprisess ua fifthdhemaizat o t he
seal ed recharge contai.ner,, (Vigj a thirﬂ recharge contai ner connection
oi nt adapteatiits FAMECHgR jiint 850 aghemiceheeisiag GrgEk VAV paneieddtar o
container Gher fthedfil Wrhtich Uofilter ARG RiinOEKARE ndriaf Binighndrechar ge
cont ai ner connection joint and sealed recharge container to deliver

chemni qgal s tifleac@m@uittorahe tisemiosl contaiiner @glivdrykbndit. and (viii) a recharge
container level nonitor for nonitoring the level in the sealed recharge
contai ner. The rEwengekpsge epntainpeblogheomprsesi et feydachascenpitinges: a 25

cont i nor  cONSLBRAA] Sanfe bt atielde SR INEEREPIR UATL sl eshitep " O°

recharge Q_@ﬂ@aﬂiea,e(ﬁi(?' Qi reth£NERHEAiIREH ARMIER it @®nlibit Sbnhe fdaMcPRectOME ai ner
connection joint an the seal ed recharge container, and a first recharge

cont ai ner ifgsl rchasge gentgiaer cymaeitaneiginganduseaied reshange spntaineh e deliveont ai ner

Conneclt5| on ajn%llt%pu%] ghetnrl]f:alsteoaﬂlg gealed recharge container, (iv) a second recharge

container connection joint adapted to be attached to an integral block, (v) a gas
conduit connected between the second recharge container connection joint and
sealed recharge container to deliver a pressurized gas to the sealed recharge
container, (vi) a third recharge container connection joint adapted to be attached
20 to an integral block, (vii) a recharge container chemical delivery conduit
connected between the third recharge container connection joint and sealed
recharge container to deliver chemicals to a point of use or an integral block, and
(viii) a recharge container level monitor for monitoring the level in the sealed
recharge container. The recharge container chemical inlet conduit comprises: a
25 first recharge container control valve connected between the first recharge
container connection joint and the sealed recharge container, a first recharge
container joint connected between the first recharge container connection joint and
the sealed recharge container, and a first recharge container isolation valve
connected between the first recharge container connection joint and the sealed

30 recharge container. The gas conduit comprises a fourth recharge container



30 recharge container. The gas conduit conprises a fourth recharge

contai ner WO 03/012163 PCT/1B02/ 02796 7 connection joint adapted to be

att ached wo can1iint egral bl ock, connected between the secead/iBexirassge
cont ai ner connection joint and the seal ed recharge container, a needle

val ve connected between the second recharge contai ner connection joint and
the seal ed recharge container, a second control valve connected between the
5 second recharge contai ner connection joint and the seal ed recharge

cont ai ner, second recharge container joint connected between the second

a
rechar ge. contalAn joGORNBRY BhelRHed 05 HESPALEE GRRIDRGBA dener . and

a second recharge -“con ner isolation valve connected between the second
rechar ge cogt@idyetharg® ortaineoconnedtion jeindatdthe sededdechaghapg@inenrd ai ner. The
recharge container 10 chem cal delivery conduit conprises: .a third recharge
cont ai ner casstdleoialwgiopnectedobpiweqnaidie BRAORE EeCDArEE GORIARET CORRRSHPR YHIG FNnt and

the seal ed %gé@%&;ﬁélaarg%%ﬂtﬁiﬂer LGOS ﬁgmz@ié{%nnb&%{lﬁe)et?\%?ﬁ for the

renoval of al nér, ‘connect e ween t connecti on

joint and tdgoRERRME stitainBesonndctioni jpt bR ihesesled ehberenitaimep) &t i on val ve
connected between the third recharge container 15 connection joint and the

seal ed rechsrcomel wohargé nentainer joi cohnectedhgtwrsndbn segPnd rechpegg|caniader val ve

connect ed between the thjrd recharge contai ner connectjon joint and the
seal ed rech“é’l%%“’@&d?’éffﬁ@fheéeagf)‘i]fecg%rﬁﬁ&?t@'&eb SR ererf]]ﬁflrg% rechar ge

cont ai ner C&Jﬁ&glgegiiwiaddﬁimv%&&@d SERLEHE ERE FEcHAPH @niither and a di pt ube

wth a first extending into the seal ed recharge container and in |ine
with the resinaedion jdiat amhthaiseaed odvbange abntdinker.v #hy reshargei contailiee

pressuri zation gas bl ock conprises: (i % .a first E)r essuri zat Log gas bl ock
connectd on §hsmigal dglayere gondyit oEpPrises: af thirgkrechagge contpiner cantiol ¥alve o g
pressur! zat| g 9@ vedleOf thedfifd EQMNidN jojde ahd 1t RERIWhiaiRL) PRQAS DI Ok

i sol ation VAIVE €onnect ed bet ween sal I'rst pressurization gas bl ock
connect i on jephdtte dowaifiér jditRegsed for aid @movabofahs stdlartonysnerg omiected (iv) a

pressurization gas bl ock regulator connected between said first
pressur i zathesweepathe thiet konneetinacioing angd diersealgéh gorfaingr, prthyd yeehasgs on gas bl ock

gas condui t{-ﬂﬂévli a pressurizatio bl ock f.i ter.c ng &En%g bet ween said
first pressdi®¥ firllﬁcﬁatboé.’sv Yeo%qgngcgﬁcﬁﬁeiw%ﬁyegﬁnﬁ eaharggal g pressuri zati on gas
bl ock gas  connection joint and the sealed recharge container, a fourth recharge container
isolation valve connected between the third recharge container connection joint and
the sealed recharge container, a port connected between the third recharge
container connection joint and the sealed recharge container, and a diptube with a
first end extending into the sealed recharge container and in line with the recharge
20 container chemical delivery conduit.
The pressurization gas block comprises: (i) a first pressurization gas block
connection joint adapted to receive an inert gas; (i) at least one pressurization gas
block gas conduit; (iii) a pressurization gas block isolation valve connected
between said first pressurization gas block connection joint and said pressurization
25 gas block gas conduit; (iv) a pressurization gas block regulator connected between
said first pressurization gas block connection joint and said pressurization gas
block gas conduit; (v) a pressurization gas block filter connected between said
first pressurization gas block connection joint and said pressurization gas block gas
conduit; (vi) a first pressurization gas block pressure sensor connected between

30 said first pressurization gas block connection joint and said pressurization gas



conduit; (vi) a first pressurization gas bl ock pressure sensor connected
between 30 said first pressurization gas bl ock connection joint and said
pressuri zapioa1ygas WO 03/ 012163 PCT/ 1 B02/ 02796 8 bl ock g&€Taseadzree, and
(vii) a pressurization gas block check val ve connected between said first
pressuri zation gas bl ock connection jognt and said pressurization gas

bl ock gas conduit. The at |east one pressurization gas bl ock gas conduit
conprises: a second pressurization gas bl ock connection joint adapted to be
5 attached to an integral block, a pressurization gas bl ock needl e val ve
optional |y blsapgg%geui%gmeﬁ) APrehsBERIE o BRRK Chedkl vait dhfiedibdCK
connection jol nt and sai check val ve, a pressurization gas bl ock control
val ve connestweenaidfsn peasudizater gascblpckessmedtont jom and sait ipoeskurczatiorct i on
joint and said pressurization gas block check valve, and a second

pressur i zat$35plepksgap copduity r Bacsdllgast eRgBresUsRAMRN 848 tlorkygas aeBiitai d second
pressuri zat | on . bl AN L Ot id. . or i i on gas

bl ock chec kéo\%ﬁrg"gé ?ﬁg"%gﬂ&’Séew‘g?sahgf‘]éléfbl%lﬁp@‘?}?‘g ‘Z‘zﬂ:"pj |u§l agﬁﬁtlh'(? Eotzﬁépur ge gas
connects on jt@ckéd toandpteghl blockea pressirizhgoch gas Blodk needld vilegoptionbilpck, (i)
at | east one purge gas conduit, (iii) an pme gas isolation valyve
connect ed heompeesed bétween said sqsand) pregeization sanRleek ennneeiion jolangstige gas

duit, (i | at d . bet he fi
connect | on SEPRYALFa PleyEERr ARG EORGDF S DEYEER beGih bl Bonnect o
bet ween t hegebbdShrefiuf@tidiPeas bBIHREGhh&Wioh §oift arhidpreSdiraton SAHIGK . (Vi) a

purge gas control valve connected between the first purge gas connection
joint and pehegle valas, andredsecond gressuyizatignugayelepkspressarsksensonanoentétect ed 20

between the first purge gas connection jQint and purge gas. conduit, (viii)
a purg¥ ga‘%et\?i?%%%él?%g'é‘ggwsué’éﬁ%%gzﬁg’l ?ﬁé‘@ﬁa‘c"l‘}é‘)‘f"?%‘?sa&lr ge gas
connecti Onr#)rggsﬂgizftﬂgl aglﬁli&%%@&gﬁwuit, and (ix) a purge gas flow
restrictiom orifice c%nnecte around the purge gas control valve. The

purge gas condui Thepurpe igaebloclatorhprdses: e fascmnge gpucapmectam jomnonect i on
joint adapted to be connected to a second Eunge as integral 25 block, and
at | east onadapigdde bgsgennesiedtop fiFst ipiegrat Bk ctiBdatledshens PHISE 835 r st pur ge
gas connection joint and the se {4 1+Ql he waste
ecovery bl SoRulolh o8 lree s TR BN eGP ARRLORREH A8 hl Bl o

15 connection joint and purge gas conduit, (iv) a pressure regulator connected

between the first purge gas connection joint and purge gas conduit, (v) a purge
gas filter connected between the first purge gas connection joint and purge gas
conduit, (vi) a purge gas control valve connected between the first purge gas
connection joint and purge gas conduit, (vii) a purge gas check valve connected

20 between the first purge gas connection joint and purge gas conduit, (viii) a purge
gas pressure sensor connected between the first purge gas connection joint and
purge gas conduit, and (ix) a purge gas flow restriction orifice connected around
the purge gas control valve. The purge gas conduit comprises: at least one second
purge gas connection joint adapted to be connected to a second purge gas integral

25 block, and at least one purge gas control valve, connected between the first purge
gas connection joint and the second purge gas connection joint.

The waste recovery block comprises: (i) a first waste recovery connection

joint adapted to receive waste from at least one integral block, (ii) a sealed waste
recovery container, (iii) a waste recovery inlet connected between the sealed waste

30 recovery container and the first waste recovery connection joint, (iv) a second



joint adapted to receive waste fromat | east one integral block, (ii) a
seal ed waste recovery container, (iii) a waste recovery inlet connected
bet ween tWwe is@adiesl waste 30 recovery contai ner and the fi PEI/IBe289 ecovery
connection joint, (iv) a second WD 03/012163 PCT/1B02/ 02796 9 waste
recovery connection joint adapted to be attached to an integral block, (v)
a waste exhaust connected between the seal ed waste recovery container and
the second waste recovery connection joint, (vi) a first waste recovery
control valve connected between the waste inlet and the waste exhaust, and
(Vii) a wasygiordc6fqybindchE oiht%_?_ﬁ@@l%bé RHtachBAtd & indrhMBodig(®) ai n the
seal ed waste recover cont al ner . e waste inlet conprises a second waste
recovery cowastoexhaastwennateiitetyesh the seadahwatie rdcovery onawirer asd theer y
connection joint and the seal ed waste container, a first waste

recoyer
recovery coWEAIhWASIS ERCAYETY SARRRCHAR IR, (Ed ﬁ{wﬁvaw FEGOVERYsamtrob ¥fver v
connect i on Jah e AR ERF 13 SRR AR LR GRRKALYaFRMR (RS 1o A 10 @ i rst
wast e recovery 1solation valve connected between the fifst waste recovery
connects on jeehvery &vel indrRake dredomesing the ta¢kinthe s¢ulal waste rebbeeryast e exhaust
conprises a second waste recovery isolation valve connected between the
second wassoatairer ovidieywasemintet coWRrifesiaiecevasie reser¥ Foptek wlyecovery

container, a seco waste Jecover ont ai ner_.j oi n t en the
second wast @W%%%@g?tyei% & (ﬁ{ Wt eof\;e C?‘('ﬁ@% { OIénr?ﬁu{nhg’ ! steaglﬁggeeg\%gc?e‘%%%\gv ery
contai ner, RBgvedy tbthideMASirSt wisté Eééﬁi?éfgf%@ﬂttaﬁié} joiad aRaneqeBaiveeh et ween t he
second waste recovery connection joint and the seal ed waste recovery

cont ai ner. fltsewaste nenoveryoknestiopjoiseand the peaded/ wasie necgueryreontuiner (41d) a fir st
vacuum bl ocF control valve in Iige W th th% vacuum energttor and (iii) at
east Wne ZbiivhamreRtan: Solaiepvelie Famsrisd Padesn M UShWaNa 'e9pFine wi ¢ b

t he vacuum t:0; i l.se cdiRad oCk

connecti on ?o%lﬁ%{oaa{gglb?%d(}ﬁlf §@§%w%§§3%§3&?§%§%@§a§&o‘vn§ I nt egértal bl ock,
and a secongbnyaizesiasédond kvaseabtovety isalatien ealve eotredicidievesen thdgecondinect i on

joint and the vacuum generator. The sol vent supply bl ock conprises; (i) a
first sol veWesteTRsPYSTY CORRRsHER iint and the,sealedHasty KEOYBY KaNABKhetriesaNd 0 a
first integral bl iJ . S i (i) a
pr easur zac bt Pl cobelisl AR eqel BEBLer P Btopa ORI Py

15 connection joint and the sealed waste recovery container, and a third waste

recovery control valve connected between the second waste recovery connection
joint and the sealed waste recovery container. |
The vacuum block comprises: (i) a vacuum generator, (i) a first vacuum
block control valve in line with the vacuum generator, and (iii) at least one
20 vacuum conduit adapted to provide a vacuum and in line with the vacuum
generator. The vacuum conduit comprises a vacuum block connection joint
adapted to be attached to at least one integral block, and a second vacuum block
control valve connected between the connection joint and the vacuum generator.
The solvent supply block comprises: (i) a first solvent supply connection
25 joint adapted to be connected to a first integral block, (ii) a sealed solvent supply
container, (iii) a pressurization solvent supply gas inlet connected between the
first solvent supply connection joint and the sealed container, (iv) a second solvent
supply connection joint adapted to be connected to a second integral block, (v) a
solvent supply delivery outlet connected between the second connection joint and

30 the sealed container, (vi) a solvent supply control valve connected between the



first solvent supply connection joint and the seal ed container, (iv) a
second sol vent supply connection joint adapted to be connected to a second
i nt egral wWbm®sk]216¥) a solvent supply delivery outlet conmeatiBe/i2zetoneen t he
second connection joint and 30 the seal ed container, (vi) a solvent supply
control val ve connected between the W003/012163 PCT/1B02/ 02796 10 sol vent
supply pressurization gas inlet and the solvent supply delivery outlet, and
(vii) a solvent supply level indicator for nonitoring the level in the

seal ed container. The pressurization gas inlet conprises: a first solvent
suppl y contgyngf suppfy Ples@pRRgst S iBRt NREMe kbR eht SupplyCRINES Judlet, jaant and
the seal ed cont ai gr, a 5 second control solvent supply valve connected

bet ween t hgvii) rasfolwnt swepply Buyglpigicatoo forenonimingdhe tevehin thtiecadadal ed sol vent
supply container, and a first solvent sup %glat'on val ve connect ed

| .
bet ween t hetoptaigr. slievRsptsuizasiongat gH<o pﬁgﬁzol? St AR CRHRPPY LN ol vent
Suppl Y CONtglpRbanek 1RLKE e AHPBbEE HhnlYhd ShldOBRIIRESs @  sol vent
suppl y di pt'ube WS One end exten I'ng 1nto the sea e(f contal ner, a second

10 sol went supid sontrd0belvemBuply welve cometedbebedenane fise dblentsapplgnt suppl y
container and the second solvent supply connection joint, a second solvent
suppl y conteginnegtionjjeinhand diesealed splyrnt WMy sentpiogr, 4o \adinst salyst uRnt ai ner

and the second.sol vent s conpect i j QI X | pply

cont ol valSUsHGRHEE bR MR DR P Ruf G Rbora i floR Pl RRY GRE": e
second sol Vs%afed%uﬂeﬁrysuﬁﬁrg%ﬁiaw. JThE RblveApply R lilveryr dutleb ednvridessuppl y

control valve connected between seal ed sol vent supply container and the
second sol weinens supply diptra eith ore ¢ndiextendifiganetha sedd¢bedntainerpaissed (i) a
first degas bl ock connect.i on j oi nt adag}tped to b(f alttache to_an integral
bl ock; 19 i i ysoiveatsupply telzten Kplye cornshige EMTn SelRd solyehl SPRRYY £8MBWCL: t ached

to an integpp i sbvbd rinC BRBLER solvehEbupply SaRlHirt
conpri si ngg%nﬁftpgg%gggaglgb% S(‘)’@?ﬂ?%@%é??@ I\l/él:a\(;se (gﬁdsoconneuﬁg’d bet Weren t he
first degasjolteohnecrdeovdenrseilod sdlvandupply comamer antethasetindclolveonnect i on

joint, (iv) a menbrane cartridge connected between the first degas bl ock
connect i on §uaPkytcogpertiopyeing cthird selvgatssupplygentghyalks Foserted RELWEED) a degas

bl ock chem | et dui f. . i .Sl K.i ti
b ock che ol L B DB Ao
the segond fegeh Blveaksuppin@smtiofall©totineced Befwden sealed solvent supply

container and the second solvent supply connection joint.

=t

The degas block comprises: (i) a first degas block connection joint adapted
to be attached to an integral block; (ii) a second degas block connection joint
adapted to be attached to an integral block; (iii) a degas block chemical inlet

20 conduit comprising a first degas block isolation valve and connected between the
first degas block connection joint and the second degas block connection joint, (iv)
a membrane cartridge connected between the first degas block connection joint and
the second degas block connection joint, (v) a degas block chemical outlet conduit
comprising a second degas block isolation valve and connected between the first

25 degas block connection joint and the second degas block connection joint, and (vi)
a degas block control valve connected between the membrane cartridge and the
second degas block connection joint.

The filtration block comprises: (i) a first filtration block connection joint
adapted to be connected to a first integral block, (ii) a second filtration block

30 connection joint adapted to be connected to a second integral block, and (iii)



a degas bl ock control val ve connected between the nenbrane cartridge and
the second degas bl ock connection joint. The filtration bl ock conpri ses:
(i) a firwoDoiohzeati on bl ock connection joint adapted topoa/mBomwested to a
first integral block, (ii) a second filtration block 30 connection joint
adapted to be connected to a second integral block, and (iii) WO 03/012163
PCT/ 1 B02/ 02796 11 at |east one filtration conduit connected between the
first filtration block connection joint and the second filtration bl ock
connection joint. The filtration conduit conprises: a first filtration

bl ock i sol a&th&@% Xrgéntzﬁ aﬁ8ﬁl @8&&%3:0?%0%&%&&1%2 rstifilfrhdidd Bloken bl ock

connection join € secon tratio connection 5 joint, a
filter conngmhesiongbivesiti theseddnddiltratidd blatk connettiwkjotmnrigetfiloatigroi nt and
the second filtration block connection joint, and a second filtration
bl ock i sol seondwit comprigesc aniist filseatige blgekisalafions yaley compegtedbetyigeh tsc k

oot orred AmLRBPR AR RFERTPn it 4k The P B AR ERISA (el - ;"

preferred [ a vaporizer or a 10

tool fof chgkcakiMeRnedePpaivetPhe firbt fBQLOEbloRk @bRiecHOn REMER, thé he
I ntegral block is a chem cal container block for delivering an ultrapure

cheni cal t ocseeombfiltitation blesk connectiom jadntc andia iseqosd fiiratinobleck isglatieshar ge
cont ai ner bl ock, for cei Vi hem cal s . froma chem cal t ai ne bl ock
and del i ver‘f‘ﬁ\‘f gquﬁqteésgtwtegn g‘%p%?‘rﬁ?trélﬁoﬁgkcgfo%}’e§ E%Wd&i fﬁ‘?‘gﬁ? 8Bf ock, a 15
pressuri zatﬁ%ﬁ?@glolekgg}ﬁ, cAoRjifte 9as bl ock, a waste recovery block, a
vacuum bl oc]k, or provi del ng a vacuumto one or nore integral blocks, a

sol vent supply Inlopiefereeddspecs obthedivention, the poisit g usk ssovapedzgay a n an
ultrapure chemcal, or a filtration block for renoving particles froman
ul traptt e celios ghemical vapgt HeRosHIoBf erred aspect of the invention, the

egral bilock | Ao BARSULLEL! A iHRBuEbACK i UEEN SRR Hi0R o

addi tional gas c8 onpris _ r ressurization gas connection
j oi nt adapt @ dkRvepRigaint 36 ARAe CRerdidali to laqWim! of ubé 6€to a 8tdna iegranislock,

pressurization gas control valve connected between said second connection
joi nt and saraghaige ckntainey block nfoameseiving gheafieals omes phesmicgfcoptginer nvent i on,
the integr alloloct:)ll gl%%( déllsvegng %ﬁel%nul@lls to a point of use or a second integral block, a
15 pressurization gas block, a purge gas block, a waste recovery block, a vacuum
block, for providing a vacuum to one or more integral blocks, a solvent supply
block, a degas block, for removing dissolved gas in an ultrapure chemical, or a
filtration block for removing particles from an ultrapure chemical.
In another preferred aspect of the invention, the integral block is a
20 pressurization gas block, further comprising an additional gas conduit comprising:
a third pressurization gas connection joint adapted to be attached to an integral
block, and a second pressurization gas control valve connected between said
second connection joint and said check valve.
In another preferred aspect of the invention, the integral block is a vacuum
25 block, wherein the vacuum generator is a venturi or a vacuum pump.
In yet another aspect, the invention relates to a chemical delivery system
for delivering an ultrapure chemical from a chemical container to a point of use,
comprising: (i) a chemical container block as described above; (ii) a chemical
delivery block in line with the chemical container block, and (iii) a point of use in

30 line with the chemical container block and the chemical delivery block. The



25 bl ock, wherein the vacuum generator is a venturi or a vacuum punp. In
yet anot her aspect, the invention relates to a chem cal delivery system
for delivwoioagiar3 ul trapure chem cal froma chem cal cont M4B0Y@7% poi nt
of use, conprising: (i) a chem cal container block as described above;
(i1) a chemcal delivery block inling wwth the chem cal container bl ock,
and (iii) a point of use in 30 line with the chem cal container bl ock and
the chem cal delivery block. The WD 03/012163 PCT/1B02/ 02796 12 chem cal
delivery block may be any bl ock that delivers a chem cal and/or solvent.
Preferably, ) | i I ' i ' i ock as
descri bed e U IR o e e e o o e
further conprefesably, the chémiceladdliveryeblock Bgrmksshtioation ghlsdléckastdesmibed nt egr al
bl ock may be selected froma recharge container block, a pressurization
gas bl ock, #op&rge gas bl ock, a waste recovery block, a vacuum bl ock, a

sol vent suppl Y BbloCkericS3fR thO themBh diiyliy! @i BB Ofitipridifly & Preferred

aspect, the poi e fo he” chem ca ivery system

vapori zer, |gadi@né {racsrbl blogk. PTRE Bas dneGhtegraNbRLE diayWe seldcadrfrarati on tool, an
optical fiber manufacture tool, or a sem conductor process tool. In a
preferred aspearge catizingrleek,iaqressurization gag blpockha piegsl gagblacken yWasigst em  f or

delivering an ult re chemcal, froma |iqui hen, cal tajper to a
poi nt of  USEOYEHY éﬁ)gg’n? 8%9\185’0@8?1(’&502‘]' ot B‘@%Pyoglf)&%aafnb%gélﬁgfoggt ﬁllripng process,
conpri si ng @ LRoppRERP! I cated chemi cal container block for containing an
ultrapure chemcal, a prefabricated recharge container block for

rechar gi ng a coninai preferred aspet athe ipomt eflusepioe $euchiematal delieay system ks 4 or

provi ding pressure, a prefabricated purge gas block for purgin

chem cHl , aVﬁPPEW‘%IbPiW&?%tIEO?Eé%ERPir%P ?319‘25?99“5‘ g‘f’“ﬁ%h"["é" 1@@8\?@&9“? a
prefabri cat CUER 9 . | a prefabricated sol vent
supply 20 bﬁlgeé\éﬁaplgr sulfjg yi Ir’m“g)*{ 5éélgﬁdggg)f$5(y%%§hri cated degas bl ock for
degassing a cheli £pefermsdchspedoy tk abrentiod fudatés lota etteintical klelivdey fspstethi | t ering a
chem cal . The prefabricated chem cal container block conprises: sl% a first
chenical clondglivesingaariieapure shgmicat fremadiquid ehenyeal con@ENeetp § gomt o

ressuri zed gas source; (ii) a . . ..
P us% 1ma sermconduétor gr a fiber optical manufacturing process, comprising a

15 prefabricated chemical container block for containing an ultrapure chemical, a
prefabricated recharge container block for recharging a container, a prefabricated
pressurization gas block for providing pressure, a prefabricated purge gas block
for purging a chemical, a prefabricated waste recovery block for waste recovery, a
prefabricated vacuum block for creating a vacuum, a prefabricated solvent supply

20 block for supplying a solvent, a prefabricated degas block for degassing a
chemical, and a prefabricated filtration block for filtering a chemical.

The prefabricated chemical container block comprises: (i) a first-chemical
container connection joint adapted to be attached to a pressurized gas source; (ii) a
- sealed chemical container; (iii) a second chemical container connection joint

25 adapted to be attached to an integral block; (iv) a chemical container inlet conduit
connected between the first chemical container connection joint and the sealed
chemical container to deliver a pressurized gas to the sealed chemical container;
(v) a chemical container delivery conduit connected between the sealed chemical
container and the second chemical container connection joint, to deliver an

30 ultrapure chemical to a point of use or an integral block, (vi) a chemical container



seal ed chem cal container; (iii) a second chem cal container connection
joint 25 adapted to be attached to an integral block; (iv) a chem cal
cont ai nerwionBgt2i6dndui t connected between the first chempcaliBenowa ner
connection joint and the sealed chem cal container to deliver a
pressurized gas to the seal ed chem caljzcontainer; (v) a chem cal container
delivery conduit connected between the seal ed chem cal container and the
second chem cal container connection joint, to deliver an 30 ultrapure
chemical to a point of use or an integral block, (vi) a chem cal container
WO 03/ 012168, RGTLIuB0R cORicRa phAvEARAS nibd] ohiafRPiE! QaEhieaR. ¢ he
chem cal contarner rnlet conduirt and the chem cal contalner delivery
condui t, (Vvéliemicybicomnimket gelivery barfuita(vi ooyitmnaldy, a diesutd rcgatamendui t
connected in line with the chem cal container. inlet conduit qr.th

ﬁ@r | evel

cheni cal codisehargercogdyit gennected drding withfhe ehgmicl containeriinlgh congyit o

i ndi cator 5 . i Lorl RY: |, -he ] .al.ner. The
chemical coh eg{l%ag? gﬁmﬁlf:}e?&g;g%ﬁ(%@\ﬁgbﬁ%dﬁ@gs a%g&#lﬁ:rgls@gﬂlé%lq%\éﬁq ?@%ﬁdtt%}?ner
j oi nt afdapt g4l niditoFing thielePalah tif sealel @hsmithieebneaindrai TRy cheatichl dorthineit

chem cal container isolation valve connected between the first connection
joint and tindet serduitdcoppyisgs:na first phemicabeaniainergeit adapsed fos|the/empvabefdui t

conpri ses: chenj cal .cont ain di pt ube wit.h a first .10 end extending into
t he seal ed @ﬁéﬁqei‘ggafo%ﬂﬂ?raiaﬂ‘iﬁ{rg ng%%gc%rﬁ@ﬂ?rclg?laé%&{m8?nn_eft§§I ation val ve
connect ed bgiweStht IRsiIS@ERAFi0R 6T £ the QIa AffaiRGN Bl éRfhi¢ai Nt and the
seal ed chem cal container, and a second chem cal container joint adapted

for the renoomdinefdelineryseateiticahpniesala chemical eetaineradipabe axdtheefitseen t he

second chem cal contai ner cqQnpecti.on joint and the seal ed chem cal
contai Her . AMeExIendRECR e SealeH SHeminal SDRRSH dhsccRPlichamies) FORPUIE . a fifth

chem cal c Oﬁ{ﬂgg&l? Valvé g&ﬂfe(c\‘{eh %?E%e%h Trﬂitl? %eﬁﬂxgq]&eﬁﬂgafpcﬁﬂﬂairﬁp Qb HeBESn foRiit I Ol

val ve connec nline w emc contal ner connection joint

and t he chegrdcitib s€xddd ctienti€al icoht@inet, aimdw decoral ciehicat bemhinat joiaridaptoadr
delivery conduit. The prefabricated recharge contai ner bl ock comprises: (i)
a first recfoathgrenmyakefithesepted ehsmiert CPYAINEG copnestrdheswesnthpsecndached to

i nt | bl ock, (] L ed. . ' h
cont ai nar _cotmeaonkr Colfiiou FRAREREE b TRRAT sopbiber) Bl S201 O
contai per CEHMARE icOftainet Biscititge SRRALE LofPFiBAF GLfifRBh&hREY container

connection joint, and a chemical container control valve connected in line with the

fifth chemical container connection joint and the chemical container inlet conduit
or the chemical container delivery conduit.
The prefabricated recharge container block comprises: (i) a first rechafge
20 container connection joint adapted to be attached to an integral block, (ii) a sealed
recharge container, (iii) a recharge container chemical inlet conduit connected
between the first recharge container connection joint and sealed recharge container
to deliver an ultrapure chemical to the sealed recharge container, (iv) a second
recharge container connection joint adapted to be attached to an integral block, (v)
25 a gas conduit connected between the second recharge container connection joint
and sealed recharge container to deliver a pressurized gas to the sealed recharge
container, (vi) a third recharge container connection joint adapted to be attached
to an integral block, (vii) a recharge container chemical delivery conduit
connected between the third recharge container connection joint and sealed

30 recharge container to deliver chemicals to a point of use or an integral block, and



to deliver an ultrapure chemcal to the seal ed recharge container, (iv) a
second recharge container connection joint adapted to be attached to an

i nt egral WD®sk]216¥) 25 a gas conduit connected between th@cygaBeit796echar ge
cont ai ner connection joint and sealed recharge container to deliver a
pressurized gas to the seal ed recharges container, (vi) a third recharge
contai ner connection joint adapted to be attached to an integral bl ock,
(vii) a recharge container chem cal delivery conduit connected between the
third recharge contai ner connection joint and seal ed 30 recharge contai ner

to deliver @’Tiﬁ)nia ¢alhardeQoftaltRtk MvePioHR6r F nhitofih@ HeAkvdllinette seaed WO
03/012163 PCI/1B02/ 02796 14 (viii) a recharge container |level nonitor for

moni t or i ng tebkarpevetainer. t Tiee prefdbeidated eecharggeootainea chemicalTintet pemsfudtbr i cat ed

recharge contai ner chemcal inlet . condujt onprises:. a first recharge
cont ai ner CEOMRLSESy ATy rE‘g’ﬁ‘ﬁ%ﬁc“t"é’Hmﬂfétc\%gﬂl YQi‘éen?anE‘Eted peivisen a& fIgétnt ai ner

connection JOpRbe @Maih&ecéﬁg@étﬁ)ﬁ é{)}ﬁfﬁﬁt{ ?1? sEARd ?écﬁgrrige Bnfaldetla frst €Char ge

cont ai ner jol n;{}kconnecte et we rst rec ge contai ner connection
joint and tfeehdgatadainecjpirn genmwotetldetveten the firsa réchasge coatilimer genmeotiomi ner
isolation valve connected between the first recharge container connection
joint and tieint a8¢thecwaled serliarge copRingr naid a firré rephakegconRICE OO ondui t

conprises: a,fourth i i j.0i nt. d to be
attached 1 ot fiedeed BARER e et BkRRE FORRRE! el Rlbul SAPHET 0. 0
cont ai ner cQRRAGEIMARd @nflinedN A HeliRefBAt A gdseohadit Corfipiises! Aourtk needl e

val ve connected between the second recharge container connection joint and

t he seal ed reekdrge gentaipert erinnestiongoint sdaptedctorierastacheddp va integnabblogk, bet ween
t he second recha%(gg contﬁlilener onnect i on 4’.oi nt angiet he.  seal ed rlecgharge
cont ai Her, SPMEECHhBSNERhTIFGECRYTELIANET S AT CBRTHECE Y b ER*THe 15
second rec h&egﬁgs Bt tainBe rfeegn@%we%nh&téatbewéenttﬁ@ &Rk eethagghar ge
cont ai ner, an a second recharge container isolation valve connected

bet ween t hecaedinerconaehian geint amintheseaded eomarge tomwaingniantecemidcantrel seal ed

recharge container. The recharge container chem cal del i,v_eré&lc ndui t
conpri ses: ¥Alvyghwonpested hetwgen tsseeanddiechasgs stainergopaectiondeint tween t he

third Conn.escegiﬁgf}ggg%g@e%m%&h SRR SARGAI B iHer dint Bl P pERbA e

cont ai ner J Ol _ or the renova S contal ner, connected
bet weefk t heseebid fbcBA3OCEAthiABr tAlinBétichjdint AAd BRkegdd eeuhhpicr@htairr | &id d

recharge a second recharge container isolation valve connected between the second recharge

container connection joint and the sealed recharge container. The recharge
container chemical delivery conduit comprises: a third recharge container control
valve connected between the third cpnnection joint and the sealed container, a third

20 recharge container joint adapted for the removal of the sealed container, connected
between the third connection joint and the sealed container, a third recharge
container isolation valve connected between the third recharge container
connection joint and the sealed recharge container, a fourth recharge container
isolation valve connected between the third recharge container connection joint and

25 the sealed recharge container, a port connected between the third recharge
container connection joint and the sealed recharge container, and a diptube with a
first end extending into the sealed recharge container and in line with the recharge
container chemical delivery conduit.

The prefabricated pressurization gas block comprises: (i) a first

30 pressurization gas block connection joint adapted to receive an inert gas; (ii) at



cont ai ner isolation valve connected between the third recharge contai ner
connection joint and the seal ed recharge container, a fourth recharge

cont ai nerwoiosolAasts on val ve connected between the third ree®cange/@aew ai ner
connection joint and 25 the seal ed recharge container, a port connected
between the third recharge container gonnection joint and the seal ed
recharge container, and a diptube with a first end extending into the

seal ed recharge container and in line with the recharge container chem ca
delivery conduit. The prefabricated pressurization gas bl ock conprises: (i)

a first 30 1%@%5@}@%%@g%ggbg@cga/s%ﬂmt a0 d geRbrigstant @4 igeis ecei ve an

i nert gas; | BO2/ G2 east one pressurization
gas bl ock gigslatiemndalivé cornected batweer said firgtgiressnriga®onlgas blockicemhextiomn val ve

connected between said first pressurjzation %as_ bl ock cqnnect i OHI j oi nt and
sai d pr essueinapd s#d paesswizaERn gassblogh 8oy eondpil iv); 2 Pressunization gas) Oﬁiés bl ock
regul ator cgn ted b i g o4 SSMI T zat k. connecti on
joint 5 andregﬁl.%ﬁ)rrg P ré%eghe\rﬁiebggy ?egﬁqgaggsg@%:g{}ﬁ%g@dcéﬁ(y &(l%ti( &%é?&%ﬁélélggsuri zation

gas bl ock fiddt@id presyurigsicadodddlovkaias sandhif; i(V)Sh ppésesszation dht block fistebl ock
connection joint and said pressurization gas block gas conduit; (vi) a
first presseomngeted betwgerssaid Sicst ppesserization gaeblock cemeaieen wintsad weldn sai d
first pressurization gas,block connect.ion.joint and. sai ressurization
gas bl bok RIEURHh £ DiRP(eas e RaE () Lo b e BB LK Vel ve
connect ed bghugengadl fdrwdn RIEARY piEalriZARY 38 MbACkofRARRGbiRAnd 0i Nt and
sai d pressurization gas bl ock gas conduit. The at | east one pressurization
gas bl ock gidpressutizatiorcgasihockegas candigt and (yif)e 8 pressurigation gaablobk ock
connection joint adapted to be attached to an.int eg) al block, a.

pressuld zat ¢hsek yalye sprnected detiyeenpaid\frst RSESUpAAHInLas BEECHRPVRBh sai d
d . 9as OptIom d D Fve.
second pr eszﬁﬂlrga(gtgé e%%ﬁ(r)%ﬁt?ogboé]a?ﬂé?&%? S6RAAN TR &t eaf)s? oﬂ@ﬁréﬁrgag&?gﬁﬁ valve, a

pressurization ve connected between salid sgcond
pressuri zathloek gascoaliee kotiprsesc ta seborjdopressusinatichiadas blucksdundcrian ijeint gas

bl ock check val ve, and a second pressurization gas bl ock pressure sensor
connect ed badapisdrio baiatiached ¢han presallpckata RASSHEZAIONEAR b&?ﬁrﬁ’é@‘ilff‘ 3alVEoi nt and

SToak Porssbiliggany Ponriapa By She Koot presuifhuibh SaP bR WohBlisH ot 9° 925

15 and said check valve, a pressurization gas block control valve connected between
said second pressurization gas block connection joint and said pressurization gas
block check valve, and a second pressurization gas block pressure sensor
connected between said second pressurization gas block connection joint and said
pressurization gas block check valve.

20 The prefabricated purge gas block comprises: (i) a first purge gas
connection joint adapted to be connected to a first integral block, (ii) at least one
purge gas conduit, (iii) an purge gas isolation valve connected between the first
purge gas connection joint and purge gas conduit, (iv) a pressure regulator
connected between the first purge gas connection joint and purge gas conduit, (v)

25 a purge gas filter connected between the first purge gas connection joint and purge
gas conduit, (vi) a purge gas control valve connected between the first purge gas
connection joint and purge gas conduit, (vii) a purge gas check valve connected
between the first purge gas connection joint and purge gas conduit, (viii) a purge
gas pressure sensor connected between the first purge gas connection joint and

30 purge gas conduit, and (ix) a purge gas flow restriction orifice connected around



connection joint adapted to be connected to a first integral block, (ii) at
| east one purge gas conduit, (iii) an purge gas isolation valve connected
bet ween tWe 0Bior=b3 purge gas connection joint and purge g®€Tdsodzree, (iv) a
pressure regul ator connected between the first purge gas connection joint
and purge gas conduit, (v) 25 a purge igas filter connected between the
first purge gas connection joint and purge gas conduit, (vi) a purge gas
control valve connected between the first purge gas connection joint and
purge gas conduit, (vii) a purge gas check val ve connected between the

first pur gemgggrgg%ms&& Naly@l ﬁn@;{ﬂg%@ys%na@ﬁ c6RPAst at 4kt dne Bedtidr ge  gas

pressure sens nect ed bet ween i rst purge gas connection joint and
30 purge gasurgopgabudcnneaind joink xdaptaduode cgasectddaw arsesond mirge gaointegrale
connect ed around WO 03/012163 PCT/ |1 B02/ 02796 16 tng‘g‘%%gﬁ gas contr ol

val ve. The Blosky@nd atleasnmgipurgecsas coaQl valye, cennected het QI RPEE gas

connecti on %agicp;é%egﬂggioq& i@ tﬁgs&gﬂggg{grg%aggo egﬁ&pﬁ,qmpurge gas integral

bl ock, and e purge gas C val ve, connected between the

first purge gasTrOprefbticaad wabtetrecoveryt tlecls exmprdsepu(ijea Gies wasenect i on
joint. 5 The prefabricated waste recovery bl ock conPri ses: (i) a first
wast e  r ecowgeovery eprnsetiomiointidppted thaseeiye taste deun glleagt ong integhid Block.east one

i ntegral bl ock i seal ed ste regove i i1i) .a waste
recovery i n& ¢4 %ea%ﬂe\%a}sgedrec%\éetr%ég i (gléa? %Xtﬁgg‘{bte\%{r)}e‘@ge\;ecgf;ﬂegéeﬁt ai ner and
the first WasEen BEWMAEY wafiO ABGéryQLonfaftieRtind (HeVfirsewagte patdvigst e recovery

connection joint adapted to be 10 attached to an integral block, (v) a
wast e exhaustnesiongeingdit)ea seend wastegectvery commsttion joudwdapiedtiorkeai ner and

t he second wast e recaqver nnection joint, (vi) a i Ist ste recovery
control® val @@Cmé‘é‘tlgﬁg%’ég’f%gn&sh W EPghf}“ﬁ‘i %’_tr)“ﬁ‘f‘f_ﬁd I’ﬁ@’eﬁ%\ﬁ% egl@?(haust, and
(vit) a wasfg.[ &%Bv&gxohﬁm%} ahci‘ﬁie$@&91ﬁ WAke fEE?\&etr?rcb&&cﬁBﬁjdiﬁY%}i) i the

seal ed waste recovery contalner. The waste 1 nlet”conprises: a second waste
15 r ecover yfigpwhsto kecoatiyeconaonedlveconnetted berwiche tel waste idattand tcwaste y

connection joint and the sealed waste recovery container, a first waste
recovery cotkhansieand (iihta wasseirreevary leyel indisatarfer mopgering thedeyed inther v

PRSI K N AL Bl R O R A
conneciq on jeRhely aottrdlVaIVERBNACt AR RednOBO Yiedt v a8 @ HeBb Ve connection joint
and the sealed waste recovery container, a first waste recovery container joint
connected between the first waste recovery connection joint and the sealed waste
recovery container, and a first waste recovery isolation valve connected between
the first waste recovery connection joint and the sealed waste recovery container.
20 The waste exhaust comprises: a second waste recovery isolation valve connected
between the second waste recovery connection joint and the sealed waste recovery
container, a second waste recovery container joint connected between the second
waste recovery connection joint and the sealed waste recovery container, and a
third waste recovery control valve connected between the second waste recovery
25 connection joint and the sealed waste recovery container.
The prefabricated vacuum block comprises: (i) a vacuum generator, (ii) a
first vacuum block control valve in line with the vacuum generator, and (iii) at
least one vacuum conduit adapted to provide a vacuum and in line with the vacuum

generator. The vacuum conduit comprises a vacuum block connection joint



20 The waste exhaust conprises: a second waste recovery isolation valve
connected between the second waste recovery connection joint and the

seal ed wawD@3neE6e¥ery container, a second waste recoveryPCaNBeN/ g6 j oi nt
connected between the second waste recovery connection joint and the
seal ed waste recovery container, and a7 third waste recovery control valve
connected between the second waste recovery 25 connection joint and the
seal ed waste recovery container. The prefabricated vacuum bl ock conpri ses:
(i) a vacuum generator, (ii) a first vacuum block control valve in |line

W th the vagy 90 BE hRAAES t@dedst bhe infgrall IGK, 28018 sY@RHWALERABWCK adapt ed
to provide a vacuumand 1n line with the vacuum generator. The vacuum

condui t comontrekealee v@amected béteekn termoaotdtion jpiot and WE vadiudd gdrggator.

PCT/ 1 B02/ 02796 17 adapted to be attached to at. | east one integral bl ock,
and a second vacnmrﬁfagﬁﬁate‘ééqh’?rﬁls“ Y\BE’CE&HW@E'@%I P\Kﬁétrﬁog‘ﬁé‘?connecti on

Lot 20d. ol ACHHE BRIShALAhted (T BE BARKRAT G3EhaRAL B> HBPLY ! 0ok

conpri ses: I'Fst vent supply connection j ol adap to be

connectsed tgealad kblveiit suppl§Foataidet,0Gik), a(préshurdzation Seabackupplyveantinistuppl y
container, (iii) a pressurization solvent supply gas inlet connected
bet ween t heconheated beswoemthe irgsolveaompebt Gasaestiongeing aed thesealed| ed

container, (i a cond sal vent, suppl ect i be
connect ed t n}%l“% e@ hd S’Fﬁof“ggslpgvlemo?ué’g& %ﬁ%&%nggﬁn\%ﬁ&é &%&%%%ﬁé‘%%fe@y out | et
connect ed beiaeRNirdidpPal QM) & QONERsupplyl dlinéryasidet bshné@ad Betweemtiri ner
(vi) a solvent supply control 10 val ve connected between the sol vent supply

pressuri zatsecondgasneationtjoimhand the ssaled eontaineny i) ya sdveng supplygenteal, and (vii)
a solvent supply level indicator for nonitoring the level in the seal ed
cont ai Wer . vAhve qonaedeq P?&’F?‘bﬁ‘eéﬁlé'ei‘trﬂ“@{;'&f ﬁﬁPf‘g‘ﬁ?p &S f“ﬁ?'s‘ind tB‘é F@(‘éﬂft suppl y
cont ai ner | Qi C n i b @ b4

seal ed cont %?ﬁ%r@ﬂgé}?e%ug@ltd Q@%\Sﬁﬁofl%@gré}es n? f)lg 3%’3{??&%}% (\;/}eﬂoggg)trlll gggig%m&gt ween
the first lgveGh Ve dealkt RphidinennTRE biedsurjzation gasnidlet bemprisdsech 86t vent suppl y

container, and a first solvent supply isolation valve connected between
the first swixeahsupplipeanjainergaineeonnsatefl Geieen e tirse canngriaen iostpedthes uppl v

AT T e R P R
suppl y;4 sol @iveansipply SormetCbRf aRetheaesled solvent supply container, and a first
solvent supply isolation valve connected between the first solvent supply
connection joint and the sealed solvent supply container. The solvent supply
delivery outlet comprises: a solvent supply diptube with one end extending into
the sealed container, a second solvent supply isolation valve connected between
20 sealed solvent supply container and the second solvent supply connection joint, a
second solvent supply container joint connected between sealed solvent supply
container and the second solvent supply connection joint, a third solvent supply
control valve connected between sealed solvent supply container and the second
solvent supply connection joint, and a fourth solvent supply control valve
25 connected between sealed solvent supply container and the second solvent supply
connection joint.
The prefabricated degas block comprises: (i) a first dégas block connection
joint adapted to be attached to an integral block; (ii) a second degas block
connection joint adapted to be attached to an integral block; (iii) a degas block

30 chemical inlet conduit comprising a first degas block isolation valve and connected



20 seal ed sol vent supply container and the second sol vent supply connection
joint, a second solvent supply container joint connected between seal ed
sol vent swppBgi2i6dnt ai ner and the second sol vent supply cecmdaBod/@mog oi nt, a
third solvent supply control valve connected between seal ed sol vent supply
contai ner and the second solvent supplgy connection joint, and a fourth

sol vent supply control valve 25 connected between seal ed sol vent supply
cont ai ner and the second sol vent supply connection joint. The
prefabricated degas bl ock conprises: (i) a first degas bl ock connection

j oi nt adaptiad, Lo, fie fﬁlétt&g%gggéelgc&ﬁe&tmhgefnahndahevs%ém{di debadbidgeond degas

bl ock connection joint to be attached to an integral block; (iii)
a degas bl aginéfiontjeint,q@l) ai mémbrane nattridgecmnpedtesi bayweerf ihedirstdizgas bl ock

i solation valve and connected WO 03/012163 PCT/|1B02/ 02796 18, between the
first degasblptkoeqangginndeint apd fhsisgeond fegatplogk copgciipayiomty(Vd ddestonnect i on

joint, (iv) . rici - Sk bl ock
connecti on ?lg?%@ﬁ Hg&séé)%gﬁgg%ggfggs}&%f’ggioggtgﬁg%&@%lsj&%flﬁ,V ?géﬁda degas
bl ock chemi gahedied b&veenmd\firkt degapblosk begnrecti@riond ade gasseobmrdegasol at i on

val ve and 5 connected between the first degas bl ock connection joint and

t he second klegasonnpetinnijonsnanddyi) om dpgss lockeatrpl yalve,copagetad betdern &nt r ol

val ve connect ed between th menbrane cartridge and.t.he second degas bl ock
connect i on PETREC \é\rgrlggeez?r@btpf 8%?98% ?gals?)}%cgcic ﬂn%q%(%llm@grrpri ses: (i) a first
filtration bloc kTheP?ﬂéfh%?iEht@&‘ fﬂt%tﬁh_@é&moﬁq)dses:b@?((-‘aoﬁ'ﬂ@?ﬁhﬁ@ioh%l@kf i rst
integral block, (11) a second 10 filtration bl ock connection joint adapted

to be connemmnaekction jains edapted torbeegnadctdd| toakfirst meegr{litilodk, 4t) heeeandone
filtration conduit connected between éhe first filtration.bloc connecti on

joint Hnd thirater Blagk copascHPR MNHOBRIR] (b PR ETERRA fQ R fEcon el bloSY on
condui t COTRid, (B at gflﬁft o8 tfuéadoﬁglrcg}clgaﬂc&in@&%d beQledh i rNAk N RBABIRK! ed

bet ween t he tration connection jolnt and the second
filtration ddnaedtiongomeaid e séConddilahtiomblbck t@mectiompdrite dThediltvaon t he fir st
filtration block connection joint and the second filtration block

connect i on ¢asdnit compeises: Pelitshfltratipn black dsplaiascyalyesennaesteth betivser hec onnect ed

el reer ¢ herafsh iftaubh et doRfoctiof din® AR LBl efedtfon V1Bt AfnERA"

filtration B
15 joint, a filter connected between the first filtration block connection joint and the

second filtration block connection joint, and a second filtration block isolation
valve connected between the first filtration block connection joint and the second
filtration block connection joint.

In a preferred aspect, the point of use for the chemical delivery system is a

20 vaporizer, a manufacturing process tool, an electronic fabrication tool, an optical
fiber manufacture tool, or a semiconductor process tool.

In yet another aspect, the invention relates to a method for delivering an
ultrapure chemical to a point of use, which comprises: (i) connecting a chemical
container block containing an ultrapure chemical to a chemical delivery block; and

25 (ii) introducing the ultrapure chemical to a point of use. The method may further
comprise connecting at least one integral block to said chemical delivery system.
The integral block may be selected from a recharge container block, a
pressurization gas block, a purge gas block, a waste recovery block, a vacuum
block, a solvent supply block, a degas block, a control block, or a filtration block.

30 Preferably, the integral block is a solvent supply block or a recharge container



In a preferred aspect, the point of use for the chem cal delivery systemis
a 20 vaporizer, a manufacturing process tool, an electronic fabrication
tool, an wptoadi63 fi ber manufacture tool, or a sem conductPad/Ipewess t ool .
In yet another aspect, the invention relates to a nethod for delivering an
ultrapure chemcal to a point of use, (¢hich conprises: (i) connecting a
chem cal container block containing an ultrapure chemcal to a chem cal
delivery block; and 25 (ii) introducing the ultrapure chemcal to a point
of use. The nethod may further conprise connecting at |east one integral
brock to_sajigkic hdireler hipliShk (Y SEBE deliVBAink BlBHEA bluificormpIRe Sel ect ed
froma rechargé contal ner OoCK, a ‘'pressurization gas bl oc%, a purge gas
bl ock, a wasice to émestacinghheakraparewchemical tdd paikt ofuseol Trendolwnpplay bl ock, a
degas bl ock, a control block, or a filtration block. 3(1) Pr ef eqrﬁgtﬁ)‘l , the

i nt egral blmgeferably he sepcrech fromy 1p iyoup) COBRISHRS of:  isemaPaol sl i
03/012163 RCT/ 1 BQ el h .Sl ep of

del i vering 1§°p§8P@§ﬁ(?e%tja§ %{r? hﬁﬁ?éggéfesb%ogéﬁ%f ?glreﬁg’o% H?ﬁ ér:(r)lgl ltJ}E:l irh(ra?aé%eﬁe

ul trapur e chpbmflle ! @haoPdidRbnloctate, orhixnsed terdofnay preferably be

sel ected fromthe group consisting of: isopropanol, tetrahydrofuran,

i sopr opanol / t et rlatapreferredzaspest.the peist of eserfag theae methpde ffed VaRSIEeh& but vyl
acetate, 5 benzonitrile, ethanol hexan$ octtan{s, or m'xtHrbe§ thereof. In a
preferred dBHBERCURBEPIOSES oY) aR, ElsctQipc fbrication il an qpeical Boen i 7o ™ 5
manuf act ur i gon 1 QERSSoll 8Pk serltoRIREI RBESs fgfpr i cation tool, an opti cal
fiber manufacture tool, or a sem conductor process tool. Preferred

ul trapure chemni cRdeferfedrulusmreichdmicile forusegyitl tholintegra] blogks, spstemsnand 10

met hods of the invention inc|lude, but are not Airrited to, .
t et r ant hy| ®ethadseof theinyention ingfude, h,are 1Y lifpited to, tetramethylsilane,

copper (11) by. i ) I .

copper (11) h%@%ﬁ%g%é;@éﬁiﬁga%é’t %&g%@ﬁ?}g{@%x#gy glqast?t%lﬁffzst??aetﬁ?’e,

triisobut yl @ppéi(ligkaflidroitetylceoiihte attedigethlvinglsilyha niisabayaluminum,

di met hyl et hyl'am nal ane, bis(tri nmethyl am n)al ane, di nmethyl al um numhydri de,
titani um t erimethylaninglane wiethylanirplaed, deneshy shykapinglans.um ( TDMVAT) ,

tetra-kisdigethyl am po.tantal um . -.ki sdi et h m no tantalum
(Ta(Net)s) ,b‘f@'ﬁ‘?‘ﬁﬁhﬁ[%“B@ﬁ@&&hﬁ?‘g}ﬂp@lﬁ&‘%%‘@?fﬂ?e’%g%‘ fé‘n géerg%% ark‘geo nyl (W CO) 6),
bi sdi piyal optrhEkdiaReyParRablitdium (TDMAT), tetra-kisdiethylamino tantalum

(Ta(Net)s), penta-kisdiethylamino tantalum (Ta(Net)s), tantalum pentachloride

(TaCls), tungstenhexocarbonyl (W(CO)s), bisdipivaloylmethanato barium
(Ba(DPM)y), |
bisdipivaloylmethanato strontium (Sr(DPM)2), bis-isopropoxy

20 bisdipivaloylmethanato titanium Ti(I-OCsH7):DPM2, trimethylaluminum (TMA),
tetrakisdimethylamino zirconium (Zr(NME)s), tetrakisdiethylamino zirconium
(Zr(Net)s), zirconium t-Butoxide (Zr(t-OBu)s, tetrakisdiethylamino hafnium
(Hf(Net)s), tetrakisdimethylamino hafnium (Hf(NME)«), hafnium t-Butoxide
(Hf(t-Obu)s), trihexafluoroacetylacetate platinum (Pt(Hfa)s),

25 bis(ethylcyclopentadienyl) ruthenium (EtCpzRu), acetylacetate iridium
(Ir(Acac)), dipivaloylmethane compounds, alkoxide compounds,
bisdipivaloylmethanato lead (Pb(DPM)2), bisdipivaloylmethanato zirconium
(Zr(DPM)4), trimethyl bismuth (BiMes), tetraethylorthosilicate (TEOS), tantalum
pentaethoxide (Ta(OEt)s), tetramethylcyclotetrasiloxane (TMCTS),

30 bis(tertiary-butylamino)silane (BTBAS), trimethylphosphate (TMPO),



(Ba(DPM 2), bi sdi pival oyl net hanato strontium (Sr(DPM 2), bis-isopropoxy 20
bi sdi pi val oyl net hanato titani um Ti (1- OC3H7) 2DPM2, tri net hyl al um num (TMA),
t et r aki sdwmaBlyi1as no zi rconi um (Zr (NVE) 4), tetraki sdi et hylcanmBoo2zea coni um
(Zr(Net)4), zirconiumt-Butoxide (Zr(t-0Bu)4, tetrakisdiethylam no hafnium
(Hf (Net)4), tetrakisdi nmethylam no haf mpum (Hf (NVE) 4), haf ni um t - But oxi de
(Hf (t-Qou)4), trihexafluoroacetylacetate platinum (Pt(H a)3), 25

bi s(et hyl cycl opent adi enyl ) rut henium (Et Cp2Ru), acetylacetate iridium
(I'r(Acac)), dipival oyl methane conpounds, al koxi de conpounds,

bi sdi pi val :1[@3; !DP@ Qﬁg% figpy al oyl met hanato zi rconi um
(Zr (DPM 4), Hi rl mg{qu tﬁ% @Spthg%?aet hyl ort hosil i cate (TEQS),
tantal um pent ae@dhexxblﬁjeaé Aad &¥pied (S of theqirewmehivyhmmcwdt btooasi dppax@neto( TMCTS) ,
30 bis(terti ary but yl am no) si | ane (BTBAS) tr| nmef hyl phosphate (TMPO), WO

03/ 012163 FeR/afRodinary a1 imie aFt o3 FayIashPhie atog, dpawIRgstafl| phosphi t e
(TMPI). O her. obj ect n spects of the present invention wll becone
appar ent toq eajpg?nd(sg?gl %g?y skill in the art on a review of the

speci fication, drawi ngs and clains appended hereto. 5 BRI EF DESCRI PTI ON OF
THE FI GURES The obj ects and advantages of the invention will becone

appar ent frBRdEE@ESGRIMQﬁTﬁE I:GHB@(SH ption of the preferred

enbodi nent s ther i.n_co |on h.th d
whi ch: 10 Figure 11 QRjects %‘t‘ﬂ aéescﬁ ?31%6@?‘%’5% F]_\r?agw\t,n Sth'fem with

t he basic b%oﬁs&f% defiRH dRscti gn%n%f %fefﬁeﬁ&fea e&ib@aﬁﬁéﬁt@fhefeobm&meawﬂ cal

delivery system a purg gas block; Figure 3 is a schematic di agram of
a chem cal @Iﬁhthb@rcyomyaIymg&naWMgsungwh@hs and 15 waste recovery bl ocks;

Fi gur e104 is a schematic diagram of a chem cal delivery systemwth purge
gas,

Figure 1 is a schematic diagram of chemical delivery system with the basic blocks;
Figure 2 is a schematic diagram of a basic chemical delivery system with a purge
gas block;
Figure 3 is a schematic diagram of a chemical delivery system with purge gas and
15 waste recovery blocks;
Figure 4 is a schematic diagram of a chemical delivery system with purge gas,
waste recovery, and vacuum blocks;
Figure 5 is a schematic diagram of a chemical delivery system with purge gas,
waste recovery, vacuum, and solvent supply blocks;
20 Figure 6 is a schematic diagram of a chemical delivery system with purge gas,
waste recovery, vacuum, solvent supply, and degassing blocks;
Figure 7 is a schematic diagram of a chemical delivery system with purge gas,
waste recovery, vacuum, solvent supply, degassing, and filtration blocks;
Figure 8 is a schematic diagram of chemical container block;
25 Figure 9 is a schematic diagram of chemical recharge container block;
Figure 10 is a schematic diagram of pressurization gas supplying block;
Figure 11 is a schematic diagram of purge gas supplying block;
Figure 12 is a schematic diagram of waste recovery container block;
Figure 13 is a schematic diagram of vacuum block;

30 Figure 14 is a schematic diagram of solvent supplying block;



wast e recovery, and vacuum bl ocks; Figure 5 is a schematic diagramof a
chem cal delivery systemw th purge gas, waste recovery, vacuum and
sol vent swppBwihbkocks; 20 Figure 6 is a schematic di agr ampaff/izoxéress cal
delivery systemw th purge gas, waste recovery, vacuum solvent supply,
and degassing bl ocks; Figure 7 is a schjenmatic di agram of a chem cal
delivery systemw th purge gas, waste recovery, vacuum solvent supply,
degassing, and filtration blocks; Figure 8 is a schematic diagram of
chem cal container block; 25 Figure 9 is a schematic di agram of chem cal
rechar ge Coﬁgﬁ‘feni%ris*&'s%ﬁ 'atichi,“‘Iaﬁkd'f%egéss ;%ﬁ&‘id;'a. tic diagramof
pressuri zat’i 6n gas supplylng ock; Igure 11'is a schematic di agram of
purge gas sFEigiteyiang abichetatiddigaram dffiltratien bloblgnat i ¢ di agram of waste
recovery container block; Figure 13 is a schematic diagram of vacuum
bl ock; 30 Frigureel71is aj schematicrdiagremcofdnigeroanscsions gf Jidterens L?Ptﬂskw%b%ﬂl%ck; WO
03/012163 P /I.%g%/ 02796 21 Figure 15 is a schematic di agram of degassi ng
bl ock; Fi gFBNPEAEIVery SYflat i ¢ di agram of filtration block; Figure 17 is
a scherat i crgdhROTFRA0ChéMARY GRSMARCH itRsconfedtiohf 6f ifferdit ®cks iMa a basi ¢
chem cal delivery system 5 Figure 18 is a schematic di agram of
i nt er connecddlivary syktedi Witk parge gabocks in a delivery systemwith purge gas;
Fi gure 19 i}§, a schemat 'hc di agr am of _.i ntercon.nect%/gi? oft gi ferent blocks in
a del i ver yFigye Kis v Shempriicdiagfan of jRtereonpectiony 8 %rerﬂ SIS M gure 20 i s a
schemati c dj i i o -blocks in a 10 delivery
systemw t hdég%%‘ge@ygggrsd, Q&g?tﬁg&;%g%g&e)B?,S@z;?\%jvégy‘gﬁlggngsbl ocks; Figure 21 is a
schemati ¢ dFiggreal0 i8fa schématiodingratn afristeodondediioas endifferent bdockmima del i very
systemw th purge gas, waste recovery, vacuum  and solvent supplying
bl ocks!0 Fi glglivenosysenywih RUFSS 828, WARGFURYEY, it ¥uBmRletSons of different
bl ocks in apdy A8l f Vel YN GThMhl 5t iR ATn&ERns BPEHRrER SRR o 2 - vACUUM
sol vent sup]tz)llgi}f ng, and

delivery system with purge gas, waste recovery, vacuum, and solvent supplying

blocks;

Figure 22 is a schematic diagram of interconnections of different blocks in a

15 delivery system with purge gas, waste recovery, vacuum, solvent supplying, and
degassing blocks;
Figure 23 is a schematic diagram of interconnections of different blocks in a
delivery system with purge gas, waste recovery, vacuum, solvent supplying,

degassing, and filtration blocks.

20
DETAILED DESCRIPTION
The invention relates to chemical delivery systems and methods for
delivering ultrapure chemicals. In particular, the invention relates to chemical
delivery systems and methods for delivering ultrapure chemicals from one or more
25 chemical containers to a point of use, such as semiconductor and optical fiber

manufacture process tools.

"Ultrapure chemical" or "chemical precursors” are used in a variety of
applications, such as chemical vapor deposition. A variety of chemical precursors
have been used for chemical vapor deposition in the integrated circuits and other

30 manufacturing processes, such as optical fiber manufacturing. The chemical



degassing bl ocks; Figure 23 is a schematic di agram of interconnections of
different blocks in a delivery systemw th purge gas, waste recovery,
vacuum swbwafi21ssippl yi ng, degassing, and filtration bl o®k3/aB@n2DETAlI LED
DESCRI PTI ON The invention relates to chem cal delivery systens and net hods
for delivering ultrapure chemcals. Ip particular, the invention rel ates
to chemcal delivery systens and nethods for delivering ultrapure

chem cals fromone or nore 25 chem cal containers to a point of use, such
as sem conductor and optical fiber nmanufacture process tools. "Utrapure

chemi cal” r_e&?r?&‘gjiﬁcﬁﬁdeot'h@é‘eufo? Pl iREROHRRE, bRrrfer YtAIGilsOkate $BRS 1 cati ons,

such as ch cal vapor deposition. A variety of chemcal precursors have

been used fexidelibns, aal imegtorer depensiic fibs, isnctt dsetrinmetlgdsitaned circuits and

ot her 30 manufacturing processes, such as optical fiber manufacturing. The
cheni cal woetamethylsganeser Aimgibylgtimghoxysilafcecur sor s i ncl ude those for netal

ntorayor  pBPRng ) @b fafRondF, Fopdel Mnerplio@icddbMonal 1 ane,

or di mey hyl egthiethpyyisiianene, copper (I11)bi s(hexaf| uoroacetyl acetonate),
copper (11)hexafl uoroacetyl acetonate 5 tetranethyl vinylsilane,
trii sobut yl talisebupylayminuordrimgihylantialanes triethylentinalane nal ane,

di met hyl et hyl ami n ne I s(t.rj et amn) al ane, or

di met hyl al u‘%‘ﬂ?fﬁ%%@?‘&b“,agf‘ﬁ%Eﬁdtﬂ%e{#‘é{af‘;{&ﬁa&ﬁ e, tetrakisdinethyl anino
titani um ( ThERIylathRidudihy@Fidd&Rhdail teehldiidea ftRARIsHMRY hRink0
(Ta(Net) 4/ Ta( Net) 5), tang’al um pent achl ori de (TaClS), or” tungsten

hexocar bonytitafrOOBYIAT| etiiapon pntay kisdictiyteanioo tentalum ( Ba( DPM 2) ,

AN T S RN T I

tetraki sdi nghlyl 8B QWACH bidplvaldy i Ethddato b&LSAKBEBENY, am no zirconium
bisdipivaloylmethanato strontium (Sr(DPM):2), bis-isopropoxy
bisdipivaloylmethanato titanium Ti(1-OCsH7):DPMz2, trimethylaluminum (TMA),
tetrakisdimethylamino zirconium (Zr(NME)s), tetrakisdiethylamino zirconium

15 (Zr(Net)4), zirconium t-Butoxide (Zr(t-OBu)s, tetrakisdiethylamino hafnium
(Hf(Net)s), tetrakisdimethylamino hafnium (Hf(NME)s), hafnium t-Butoxide
(Hf(t-Obu)4), trihexafluoroacetylacetate platinum (Pt(Hfa)s),
bis(ethylcyclopentadienyl) ruthenium (EtCp:Ru), acetylacetate iridium
(Ir(Acac)), other dipivaloylmethane and alkoxide compounds,

20 bisdipivaloylmethanato lead (Pb(DPM)2), bisdipivaloylmethanato zirconium
(Zr(DPM)4), trimethyl bismuth (BiMes), or, tetraethylorthosilicate (TEOS),
tantalum pentaethoxide (Ta(OEt)s), tetramethylcyclotetrasiloxane (TMCTS),
bis(tertiary-butylamino)silane (BTBAS), trimethylphosphate (TMPO),
trimethylborate (TMB), or trimethylphosphite (TMPI).

25 The chemical precursors that are used to grow thin films on substrates are
usually in either liquid or solid state at room temperature and pressure, and some
are in gaseous state at room condition but change to liquid state under a higher
pressure or a lower temperature.

The chemical precursors in their liquid states usually are utilized directly to

30 produce chemical vapors for CVD deposition. The precursors in their solid states



15 (Zr(Net)4), zirconiumt-Butoxide (Zr(t-0Bu)4, tetrakisdiethylamno
haf nium (Hf (Net)4), tetrakisdinethylam no hafnium (Hf (NVE)4), hafnium

t - But oxi dwoO og#ii(163 Cbu) 4) , tri hexafl uoroacetyl acet at e pl at iPEIMB(ARI2(Hf a) 3) ,
bi s(et hyl cycl opent adi enyl ) rut henium (Et Cp2Ru), acetylacetate iridium
(I'r(Acac)), other dipival oyl nethane and al koxi de conpounds, 20

bi sdi pi val oyl net hanato | ead (Pb(DPM 2), bi sdi pival oyl net hanat o zi rconi um
(Zr(DPM4), trimethyl bismuth (Bi Me3), or, tetraethylorthosilicate (TEQS),
t ant al um pent aet hoxi de (Ta(CEt)5), tetranethylcyclotetrasil oxane (TMCTS),

bi s(tertiarye *&'s‘ﬁz%(lﬁﬁg%sﬂfb)eaiiﬁtﬁ%lv@@tﬁgﬁém I ﬁid%&ﬁwgl%@ hGused ¥7O

trimethyl borate , or trimethy osphite (T 25 The chem cal
precursors prodicing chansieal viaporgr Gilietsolventsiused foyrprepasigrsatieiqaideolutisnsal |y in

either liquid or solid state at roomtenperature and_pressure, and sonme
are in gasedolide isgproparoly iRhydatiran.dromsopansHicHgBYdrefurpgy Miguesat e under a

i Qi st ar eSS i el PRGN BIHE, pohpB ey RBUIGRIE LT Lapor s

for CVLR dep@svent €6t a phEaREESHEGESdIScoultl beldctedMasell 61 dieqshyViCalGd012163
PCT/ 1 B02/ 02796 23 are usually dissolved into solvent to formliquids

first, whi c¢themical pegperiinsdfipsecursorobiudiongyskiledrincthe agtapdvlso bappéos@| vent s used
for preparing.sych liguid solutions ..include.isopropano tetra r of ur an,
i sopr opanol ?ﬁ@?‘#%‘jﬁﬁ?’%ﬁ PEUHPRY ngrmally B! h{e}rgl&uylﬂ?(g(?tegﬁ?%heefn”fegl ‘ﬁ@%gz but yI
acetate, begganid fdrfra $Mstidnl gifor 16 RAF fidedBt Ailm AeSdRliti)t ThOliquad par ti cul ar
precursor could be sel ected based on the physical and chem cal properties

of pr ecur sosatutinns tolfi obaniskli pre@ntsarm atensmpplieds froml asspubcse@atammer dlogkaptuseul ar

case, the precursors normally in th ir_I'igéjid sjates can be mxed with a
sol vent0 t o toglsrirgcdy ppthoysh gserdes efshemisal delvery BIOCKS | m deposi ti on. The

liquid solution ac%fm&g%fo%k sPnag HoROhAd ﬁfn%u?fﬁﬁﬂh' ﬂa&fugm RAvESE

cont ai ner bl ock T0 use tools dir y or ough a series o em cal
del i very bl ggtem ofEadious bompinalionsl cf®btocks 210 caibodimandf thenavemion

i ndependenta/ in a delivery system of various, conbjnations of blocks. One
embodi nent slatesrte chamical delivery distemssangd gnethedsi usilg Walouy gpeeral Rlpekssfonng

met hods  usi dFrer'sit heeds of & gnqircz?ll detﬁlvgr():/i.( sl"ﬁeoéhemical delivery systems are

15 constructed easily using a variety of chemical delivery blocks based on various
delivery requirements as shown in Figures 1 to 7.

For example, a basic delivery system could be a combination of the
pressurization gas block and the chemical container block. A combination of
pressurization gas block, chemical container block, and solvent supply block could

20 be another preferred delivery system for chemicals that require solvent cleaning
and purge. Either of the filtration block and the degassing block could be
combined with pressurization block and chemical container block for a delivery
system.

In one aspect, the invention relates to a chemical container block for

25 delivering an ultrapure chemical to a point of use or to an integral block. A
preferred embodiment of the chemical container block is shown in Figure 8.
Container 75 is preferably a cylindrical shape, closed at its both top and bottom
ends. A gas inlet conduit 77 with a valve 79, a tube 81, and a connection joint 83,
is attached to the container for introducing pressurization gas into the container 75.

30 The valve 79 is preferred to be a three-port valve with one port for control, such



di fferent needs of chem cal delivery. The chem cal delivery systens are 15
constructed easily using a variety of chem cal delivery bl ocks based on
vari ous welmwerly3requirements as shown in Figures 1 to 7PCEABOX0easpl e, a
basic delivery systemcould be a conmbination of the pressurization gas

bl ock and the chem cal container blocksg A conmbination of pressurization
gas bl ock, chem cal container block, and solvent supply bl ock could 20 be
anot her preferred delivery systemfor chem cals that require sol vent
cleaning and purge. Either of the filtration block and the degassi ng bl ock

could be Cﬁ%ﬁ&&%ﬁvsmgﬁaﬁ%éﬂircsgoa,tm@ais | 9RK a1 PO GREfeGENtAbRT bl ock

for a delivery system “In one aspect, the invention relates to a chem cal
cont ai ner hihecknthmer sidd faaontreling glosninLdndroap of thecloetmineal A chemipadi nt of use

or to an integral block. A preferred enbodi nent of the chem cal container
bl ock is sheiet Fenduyt§iris agachedin, iCﬁB‘iamP‘57§§fq‘§F§tF%¢eéltnyn%ldec i ndri cal
shape, close i p b "l dyit 77 with
2 o ve 7o, il ol 8y Bhdn, (PhisRBhaREeS nath 0A%e o, £hirE RO

contai ner fpgorneéddadieiit 89 for maedtionalitloothgBsheniitd delitergWMdoksndhe75. 30 The
valve 79 is preferred to be a three-port valve with one port for control,

such WD 03/ cil@1$Bcabibe Buirr ol signe @4he thregrperd VRIVe MIsekgéegiar( Chi cago,
[Ilinois). TJThe control rt is preferr to be at. e.container  side for
cont rol | i ng™f9ea™ Wlﬁﬁﬁﬁgﬁwoﬂaytwgﬁﬁ’g n‘t;‘;l?yﬁ%qss C%l&élﬁte%#‘ggﬁ a 088#? e‘fal‘zeondui t 93
i s attachedyf QnnbB&s ARNYR M6 cohduRrNd afdl HRNGREhid olilét RdEING3 bgont ai ner down

to near its bottom This conduit 93 has a valve 91, a tube 89, and 5 a
connect i on ¢omnexdting7o fooe peu ofi@alve GA ani ohe potief theheahvec@l. ol theeeryapl ocks. The

| 91 ld b ith t the th - t | 79, . |
EE{ ég 1@8¥C§§alws3as§#qriﬁﬁ wﬁlyeﬁ ?ﬁ%er&%?mrﬂew ieald b, dfF eomaingf sife aoafgﬁ? lrjgf_r |
- i - et condui
%@?ﬁéﬁg{)ﬂﬂg Rgﬂﬁm df t@%e @gp@g u%tgzﬁe Bftftaih&e afid %H(?tﬁ@rl co‘ﬂ%ﬁ)+

93 by conn e port and one port of the valve 91. If

a thr ee- waywaPshoald/ee atsthelbppadsatontiinie sida ey be Bdnneoteé watnthe dly-pass/caaidoitl d be at
the container side to connect with the portion of tube dipping into the
cont ai ner, $hdlmihistdese, thoentl valyaP7dn saplaged by dhe ¢qpsrobyvay o shrgeNadi t si de

to be Conne\(/:atl\?ed9W'lth% éorﬂgec%%h %"u%?s @Oa%qlgi[ could be male or female VCR fittings,

15 or tube ends for welding to other blocks. A discharge conduit 105 with a control
valve 107 and a connection joint 109 is jointly with a portion of the tube connected
to other port of the three-port valve 79 for releasing pressure of the container 75
and discharging chemical waste from system purge and cleaning. The conduit 105
can be connected to the chemical outlet conduit 93 to the tube 89 for the same

20 function. A level monitor 95 is used to monitor chemical level inside the
container. The level monitor could be a weight scale that is normally removable
attached to the bottom of the container 75. Other type of level sensors such as
ultrasonic level sensors and optical level sensors could also be used. In the case of
optical level sensors used, the sensors should be mounted at the side of the

25 container with a transparent window. The container 75 could have the capacity of
1 liter to more than 200 liters and be made with the materials compatible with
chemicals to be handled, including stainless steel, TEFLON, polyethylene, glass,
and quartz. When necessary, the container is disconnected from other portion of
the manifolds at the joints 99 and 101. The valves 79, 91, and 97 with the tubes

30 next to the container should always attach to the container.



85. In this case, the control valve 97 is replaced by the control way of
three-way valve 91. The connection joints 83 and 87 could be nale or
femal e VOROfB013168)s, 15 or tube ends for wel ding to ot her PoTaBé&z027%

di scharge conduit 105 with a control valve 107 and a connection joint 109
is jointly with a portion of the tube gonnected to other port of the
three-port valve 79 for releasing pressure of the container 75 and

di schargi ng chem cal waste from system purge and cl eaning. The conduit 105
can be connected to the chem cal outlet conduit 93 to the tube 89 for the

same 20 functiony, Aolay %ngﬁ? M if‘l{'erﬁénirélafé% &4 Fgé’cbhgfg}' doRfaift Hidkakor! €vel

i nside the container. evel nonitor cou wel ght scale that is

normal |y r emgosieiblg@hedicaRh@m atohemival bmitdinen Wbck el dediveangetientibals @ fer type
of level sensors such as wultrasonic |evel sensors and optical |evel
sensors coupaintzifaise pe an insegral Ylogks e Theyreshagingionfaingr bleskanay Bedsadoysed, the

sensors shoul d .be nmounted at _th i . hn

t ranspar entPf\RnV‘r‘?‘a&RP“‘ﬁ%S ggl}l e&’? ﬂg?é‘}gﬁgg%l%gﬁécég ? @Eéggg%%?ﬂ}é%?‘ﬁ lliter to
nore than 29fhddihektoratchaps doReghenbldekiing. MRtelindrlcal sp®abathiner Wi h

chem cals to be handl ed, including stainless steel, TEFLON, pol ﬁet hyl ene,

gl ass, anchayuwptends Saked foptessivingchemigalscimomethe ehenpisal giogtagnien d from

ot her portio . the manifolds at the [,0ints.99 and . The val ves 79,
91, and 97 %r&tﬁilf’ﬁén& ghsgucal o Regr £oqlyy ?‘h@e%??ié‘gﬁte“rongﬂ%gia | s attach to
the contai nﬁ?latiyfpvﬁ% Qiﬂjaﬁcjéixﬁﬂé,' BRBE Q3128 cordrol VAVBNRB NERd R8pEfEtiod he
invention relates to a recharge contai ner block, for recelving chem cals

from a chenjoiml126 éniteichet tobthe céntainer HiS fov eefiltigg diesrnintames 118 veith poi nt of use
or an integral block. The rechargi ng contai ner block nmay be used to

provi d& conthemicalsram the ehgmigal coptaifer bigskrle Amanrenduit Biguithay s g
f d 5. i f i . 1141 i i | h
Pont ai nor 100G IFEAST, o GBE 131 O£ 0BE13, A o Phfiebudbin 27 wbppgal hape

chem cal cotifé BrtaiBbofk plessaiatioe ghs/ eAidgdwih €3 eith at @nuskbvaltedds.a A
chem cal inlet conduit 115 with an isolation valve 117, a %oi nt 119, a
tube 121, anesdietvabie 133], ard a 2gnnegtion pintod3ade comngetefl ¢o fie tubes12%fast t ached to

D ot o e S A AP b Qa3 B 5 (1o,
153, a4 0i Nfised ¥dp regulaie thbakhadh fo . CRR&mheQionlj8inb 135 & bScatntaeded
to an facility exhaust line or other chemical delivery block. A conduit 157 with a
dip tube into the container 113 extended near to the container bottom is attached to
the container for chemical outlet. An isolation valve 149 is installed in the conduit
157 for isolation purpose and a control valve 161 is installed for controlling
20 chemical flow. Optionally, a small conduit 145 with an isolation valve 143 and a
capped sampling port is connected tb the conduit 157 at the tube 163. When
necessary, the isolation valve 143 can be turned on for taking samples from the
port 141. There is a level monitor 159 attached to the container 113. This level
monitor could be the same as the monitor 95 in Figure 8. The container can be
25 removed by disconnected at the joints 119, 151, and 147 when necessary.
However, in the normal operation, the recharge container 113 with its manifold is
fixed into a chemical delivery system unless a repair is needed.
In another aspect, the invention relates to a pressurization gas block is used
to provide pressurization gas to one or more integral block. Figure 10 is a

30 preferred embodiment of pressurization gas block 165. The pressurization gas



to the container for pressurization gas. A conduit 137 with a control valve
131, a needle valve 133, and a connection joint 135 is connected to the

t ube 129 Worosmxhasisti ng pressurization gas fromthe cont aiPeanBd2l®796The
needl e valve 133 is 15 used for regulating the exhaust flow. The
connection joint 135 can be connectedto an facility exhaust |ine or other
chem cal delivery block. A conduit 157 with a dip tube into the contai ner
113 extended near to the container bottomis attached to. the container for
chem cal outlet. An isolation valve 149 is installed in the conduit 157

for isol ati&gfdgbvg ﬁ{%ftg%gla@ %é%mvmyﬁtéﬁéoﬁishsﬁﬁﬁumutpo;o ntrolling

20 chem cal a small conduit wi th”an isolation valve
143 and a Tlpinert gasopild igrlydertelium, adropent &l argon.hén owsdessts, hblfumtis t he t ube
163. When necessary, the jsolation valve 143 c_ar] be turned on for taking

sanpl es fr o#Fd BECAUBRH1iS mgl_ublmg,aénpgd range ObFhemyrals gpd it étcf’ﬁt@ﬂ’é’ﬁ?nlt o the
cont ai ner 13 elEyh déphlion BRSO THROMEA HE<IilEe SAIP: #BulifiRulPRist or 95 N
e r e 25 y

Fi gure 8. contain can renove Isconnected at the joints

119, 151, ahgplAshstehesr HeaRcsar gas cablawe VEle gdsrtohddt 1O sedonagusedatoi 0N, t he
recharge container 113 with its manifold is fixed into a chem cal delivery
syst em unl egas squice yeitly the somrestierijointnl 93n ok He eonmspiden jointican bpadpgulah rel at es

or more:t e BGRAER oP e eSS a vy HEH gnd o B SEIEHH o CEB hpAEHneT A0S O one
pressuri zat ;o igfgalPt 9% inlhe coddifit BUSSHHY ikalale! tRE cartfuit\iEdH FA9

PCT/ 1 B02/ 02796 26 could be an inert gas at pressure from1l0 psi to 150
psi, nor mal dopraeboditregi0ftopd87 is ubhdtd avjust theainers @ab gresswe tele prefeiredn ni t r ogen,
and argon. In nost cases, heliumis used because it is i.nsoluple in a

br oad FlhngePtEFSUEG et fgléqrsméd%lpliegerﬁ@tlnégf'cﬁ)?ﬂd&%ﬁfﬂ’émmovfnlﬁ p%rﬂgeﬁﬂ_‘f?‘&eposi tion
process. The | t DS E 988 withSiHpPLi¥e system or a
dedi cat ed gglghgggi gg?ﬁ@ﬁg&ggggéﬂobggﬁr}e?al%ﬁﬁs connlggtéwgl t%(g)?a %as source
with the cogfgrid ®05judi,Hhort Peferibd 8 sihosred staindess seehmewbfilttrewith tiegul ar  VCR

fitting or the like, or a tube open end to be welded on a gas supply |ine.
An i sol at i parevigews 0180m; rA prRsswesensor 183 moaierstthe ines) SASPTEHWEAGHUI t from

AR LI O N S L
condui {5 f Or (rfRABNr § LrARS lsbfidsGsressire d¥tches by Millipore Corporation (Bedford,
MA). A check valve 179 is used to prevent any fluid flowing back into the gas
line. A pressure relieve valve 197 is attached to the conduit 191 for protecting the
conduit from over pressured. If the pressure regulator failure or the regulator is
mis-adjusted to a higher pressure setting than needed, the pressure relieve valve
20 197 will be open automatically to release the high pressure. The pressure relieve
valve 197 could be replaced with an isolation valve, such as three-port manual
valve, with a cap 199 at one end. This arrangement provides the convenience for
operators to access the high pressure helium gas when it is necessary. There is at
least one conduit 177 with a tube 175, control valve 173, a pressure transducer
25 171 and a connection joint 167 for flowing high-pressure inert gas to the chemical
container block. More conduits 201 and 203 as in the dashed enclosure with the
same components as the conduit 177 can be in parallel to the conduit 177 to supply
high-pressure inert gas to the recharge container block 111 in Figure 9 and solvent
supply block 339 as in Figure 14. Another conduit 125 with a control valve 209

30 can be connected jointly in parallel with the conduit 177 to the conduit 191. High



inert gas. The filter could be those netal and nenbrane type with pore size
as small as 0.05 um nore preferred a sintered stainless steel netal
filter wwomheispore size of 0.1 um A pressure sensor 1®8TmBm/62096 t he
inert gas pressure after the regulator. The pressure sensor can be from

t hose SPT or HPT series pressure 15 trgnsducers, or |PS series pressure
switches by MIIlipore Corporation (Bedford, M\). A check valve 179 is used
to prevent any fluid flowi ng back into the gas line. A pressure relieve
valve 197 is attached to the conduit 191 for protecting the conduit from

over press zéfg%gréa{nﬁ%t&%s Rloss B EordG@Yb AR bl ﬁ%&{@gggﬁ&a tb SR ER¢al | S

m s- adj ust er pressure setting t the pressure relieve

val ve 20 1%t lihe B® i PRara8 famirge aNeydle oalved 2@k @0Uhend2 thaersedim e.  The
pressure relieve valve 197 could be replaced with an isolation valve, such

as t hr ee- potach pheenduits 281,203, wpd A2%  dhp neatle ¥2lves05% 247 and 243 ars Ussdenent

provi des the conveni.ence for opgr C .gh. ure helium
gas when ittoiagijuf‘?g@gs'g%{gﬁs R{5& é@ﬁ)sr%é@{ﬁlloélgg?e.gﬁ@é%%rﬁgﬁﬂxpj?g@{ ?\ﬁsh a tube
175, controj21valiyeant’B1 énMedRERgsSuth a6 VAR Aitingb add fubenad dpewifgeetieon j oi nt
167 for flow ng high-pressure inert gas to the chem cal contalner block.
Mor e condui welded withroghe2(@ingss i n t he dashed encl osure with the sane

t t duit 177 [ | 1el t duit 177 t
Cupply i gh pr CBtIPIe AeFt. S Epeptong 1B A g R Y B Roefih

Figure 9 a i i op §§§%§ 4 ) fr@die chémidMghfemdcondui t 125
wth a cony%ﬁéa@\%llﬁgggg%}xgan gevcon e%?ed ij(;?ﬁt Ly | nlpar allel wth the
condui t 17 7blamk adyelinoosbns frot®dmbichtgdontdifidil 2A GeefBCEd eRBOBAIGRNIO6f 27

pressure inert gas fromthis conduit 125 can be directly introggced to the
chemi cHl  oRHrBRgaq blagk 883 1srhpwgdp Kigyre 41 Jilie gursews dPwrcy sPWddeaBs 207, and

2oy e 53 holdhs BOFHerOlas TN AR oD Mo Weitfioa tlBuERE R 2 VoS 295

207 and 213 "are use e I nert ‘gas ‘pressure ock use.

The connectinef ga®withSower cosd swhlas ndttdgenandl c@dduitc2BT e af donhédtion jsinch as VCR
fittings and tube end openings to be welded with other joints. In another
aspect, the22dnwensdlaipnralee B, aduke 2% goreasrepegelriondy 1 pefilleeP3.p  a

cherm cal SeblSHY SUat R Labn ML IB. S taau RS S BRG] 1 oS
embodi Nt Qfieve valve 257 is attached to the conduit 237 with the tube 255 for relieving
high pressure inside the conduit. As the pressure relieve valve 197 in Figure 10,
the pressure relieve valve 257 could be replaced with an isolation valve, such as a
three-port manual valve, with a cap 261 at one end. Of course the whole conduit
255 with the valve 257 could be eliminated if there is no intention to flow the high
20 pressure inert purge gas to any other location. A small branch 263 with a flow
restriction orifice 265 attached to the conduit 237 in parallel to the valve 239 to
allow a low flow of purge gas flow through even at the situation of control valve
239 closed. This Ilow flow will allow the inert gas bleed from any opening in other
chemical delivery blocks to blank the openings from ambient air intrusion. The
25 control valve 239 and the small branch line 263 with the orifice 265 can be
replaced with a leak valve as those manufactured by APTech (Napa, California).
The leak valve will function exactly as the combination of the valve 239 and the
orifice 265. At least one conduit 245 with a control valve 247 and a connection
joint 275 is connected to the conduit 237 for introducing purge gas to chemical

30 container block 1. Another conduit 267 can be jointly connected with the conduit



10 purge gas block 223 is shown in Figure 11. The purge gas source could be
the sanme as the inert gas for pressurization gas. Mre preferred the purge
gas i s arwoimeizieyjas Wi th | ower cost such as nitrogen. A ecmdBiX022®/ has a
connection joint 225, an isolation valve 227, a tube 229, a pressure

regul ator 231, a filter 233, a pressuge sensor 235, a control valve 239,
and a check valve 243. A pressure 15 relieve valve 257 is attached to the
conduit 237 with the tube 255 for relieving high pressure inside the
conduit. As the pressure relieve valve 197 in Figure 10, the pressure

relieve valyg t%frfovgg#ﬂvgg gggﬁﬁp&aéaﬁ@u%glmo%ﬁ. |5 Btaich @Bndi 40, canliieh as a

t hree- port nmanua a cap at one end. O course the whole
conduit 25@mmuekdiéd tohthe ¢ahdigt 2657/foc bleeding @uedel gas nladusl anfopehet intI9ras
intention to flow the_high 20 pressure jnert purge gas to any other

| ocati on. Alndfigine Swhike fhexbomigat soniaingry lspé%gwegfqdon orifice 265 attached

to the conduit 2 701{erbrs]8eacE ghb ﬁivekl ort Hﬁ%h\éﬂe\fﬁegéga bQste %({ogé‘fgﬁ)lbaé"fof | ow of

purge gas flow through®even a e situation of contro ve 239 closed.

This | ow fl@eowdr |cherﬁichDWa§té'lﬁohﬂ£Eﬁrg9&ﬁd bieasidg fpr cuesaofythe deliverg systemt her
chem cal deli verga bl ocks to bl ank the openings fromanbient air intrusion.
The 25 contFighrevR iser refreed ¢mbledinaens of westesedeveiytlode27 i The MadCori fice 265

b | aced it | eak t f p Napa,
Gal i Tor i aprecory BlosRePyldgif o e RO Rl g SOlYEFt e Ble AT, on o
the val ve 23Qwcandledfhd Mirbé pfReshEA chfitaineP393 Wit tEORMtrfals2bmpatible a control

val ve 247 and a connection joint 275 is connected to the conduit 237 for
i nt roduci ngwjthichenigals ($uchaketairdeds s80!, dFRIDNepolykibyleng) repgivesehemicshdui t 267

be jointl ted with tf duit WO 03/012163 PCT/|BQ2/ 02796 28
245 € old 1 ol Gemyaien remieal ey BFSh $pchias CRemKab ORI A 245 can
pe._connect gfluion AR RN A4paclcycP bR IRhfEIRANE Tk Huch s opened

joint 99 as I n Figur em cal contalner 75 is disconnected.

I n one aspegk cohiteetibm jodmt 109ninfRigirb @) inf e alek whera pueget androbeaningrare bl ock to 5
recover chemcal waste froma purge and cl eani ng process of the delivery

system Fiepnducted. The gshemisplowasiqiflav duppghnthe dubegils coptgalakie\283h ock 277.
vast o 11 om PRESIE BHFEFRSRNG s GnlEE? ob3 LRRoh i FEER SRpeBRE T
materi gy s C@ERBAtaNeL293 with one end and connected to an exhaust line or a vacuum block
with the connection joint 303 at another end. The container can be exhausted by
turning on the isolation valve 313 and the control valve 307. A by-pass line 295
with a control valve 297 connects to the waste inlet conduit 291 and the exhaust
conduit 315 to the lines 281 and 305. When the chemical container block 1 needs
20 to be exhausted or vacuumed, the control valve 297 in the by-pass conduit 295
could be turned on and the control valves 283 and 307 could be closed. A level
monitor 317 is attached to the wa;te container 293 to monitor waste chemical level
inside the container. The level monitor could be the same as those shown in
Figures 8 and 9. Once the container is full, the isolation valves 289 and 313 are
25 closed and the container can be disconnected at the joints 287 and 311 for
replacement.
In yet another aspect, the invention also relates to a vacuum block to
provide a better purge and removing of gases in the delivery lines before

introducing chemical into the delivery lines. Any suitable vacuum generator may

30 be used. For example, the vacuum generator could be either a venturi or a



with chem cals (such as stainless steel, TEFLON, polyethyl ene) receives
chem cal 10 waste from other chem cal delivery bl ocks such as chem cal

cont ai nerwblosok2iahnd chem cal recharge bl ock. A waste inl @CTasodzree 291
connects to the Iine (such as the connection joint 109 in Figure 8) in the
bl ock where purge and cleaning are capducted. The chem cal waste fl ows

t hrough the tube 281, control valve 283, and isolation valve 289 into the
contai ner 293. Another conduit 315 is attached to 15 the container 293 with
one end and connect ed to an exhaust line or a vacuum block wth the
connection \h& .aAn%%a@%fﬁn%cum%mw f&??r&ﬁenﬁwa@a&hﬂh@t ed by
turning on t tion valve 313 and the control valve 307. A by-pass

| i ne 295 Vﬂhbh’nan(RDgltredB Wilhetea 28itumd amsedt Bigh predserevideanadry pireiCRANRILI t 291

and t he exhaust conduit 315 to the | s 281 and 305 t he chem cal
cont ai ner bHHegeMis peeded fQDﬂ{ecPPSEat‘QRhéiggé’H %FO&?&&%EHP@HCX\?M@%omm val ve

297 in the t n val ves
283 and 30 cgmgpﬁqgﬁsee%%ghltﬁé) n&lﬁgj%? 'gkf)?ﬁgrff?iﬂxlrfg gtcioggﬂp@%%@iﬁhe wast e

cont ai er 293hé codiuftiis asedwas tie coheol @faEDlAeMedltrogmgaﬂe A hige 63Htanneets. The
| evel nonitor could be the sane as those shown in gures 8 and 9. Once
t he cont ai rierthg ¥acuym gengragor; 3| 36110!1@)ﬁn(i/&ﬂ%@sanzfg@a‘é?ﬁ&mgﬁga%ﬂ@rﬁdcITc;’§ed and

the contai ner i sconne [
repl acenent®® HPH?%? 18 tﬁ‘ ﬂ%l}unéE‘B g({r%ef we%%cﬁlo%%; rggf'lfélr? {of PEME Vacuum
bllock to  pyeMisdfhcte REGABT isRIEEER. a&@oﬁ@&ﬁéfm jtﬁnt0§33§l§%§§1 !ortohh&t‘ﬂﬁi ivery

| ines before introducing chemcal into the delivery lines. Any suitable
vacuum genevagtiam copduiB® dtbenuchenhicaFdelivexnhiocks suchas vl wasie g@néﬁa{thi@flkcoul d be

either a venturi or a WO O 63 PCT/ 1 B02/ 02796 . 29 u An
exampl ¥ of #t \’/"aﬁ‘lﬂﬁ‘ﬁ?ttﬂndewtg 2 é}g“b‘?g h‘E fGOREEToMI Y 3\{)’3 \'ﬂﬁ l? AF gure 13.
Wen a VentVER ﬁtﬁn sgd 1ike %a@nﬁ%ﬁ?ﬁlrﬁ%%kﬁ%ﬂbcgwu?derfof @@ﬁi)in%éonn@&ﬁdn@gen i's

needed for the ope ation. gen'is supplied correspondent
source through tlneyecansthertaspétt, the imveative rdlates to aAsaimrtlsmpplyhlock t323 5 in the
conduit is used for the control of CDA or nitrogen g i ne, 335 connects
to the vac@fﬁi"@éﬁ@lrvé@tdp Pynge low \Aper BreasuR gheraicaly d@%ﬁ&&@?mlcﬁlrf@néﬁeranot her

end. The —candbl bod&t. ' £ phdtirdPEibdBimeRorRE siDéhe SAFBTY BiERid Qb invaCUUM

gener at or a
15 Figure 14. A solvent container 361 may have a similar shape as those for

chemicals in the chemical container block 1 and recharge block 111 in Figure 9.
The container may have the ‘capacity of 100 ml to 200 liters. A preferred solvent
container may have the capacity of 1 liter to 10 liters. The solvent is normally
supplied by pressurization with inert gas to the blocks such as chemical container

20 block where solvent flush for system purge is necessary. A pressurization gas
inlet conduit 359 is connected with one end to the solvent container and to an inert
pressurization gas block with the connection joint 343 at another end. A line 347
with a control valve 349 is connected to the conduit 359 to the tube 353 for
exhaust. Another end with the connection joint 351 can be connected to an

25 exhaust line. A solvent outlet conduit 367 for solvent supply has a dip tube 365
extended into the container to the position near to the container bottom, a line 373,
a line 375, and a control valve 377. The solvent outlet conduit 367 could be
connected to the chemical container block with the connection joint 379. A
solvent delivery conduit can be jointly connected to the connection joint 379 to

30 deliver solvent to any location such as user tools when necessary. Line 383 is for



bl ocks where vacuumis needed. A connection joint 333 is used to connect
the vacuum conduit to other chem cal delivery blocks such as the waste
recovery WDmsk12163 at t he connection joint 303 in Figure 12CTHR&/@o¥necti on
joint 333 could be a VCR fitting, or a |like, or a end opening of a piece
of tube for welding connection. |In yep another aspect, the invention
relates to a solvent supply block to provide solvent to purge | ow vapor
pressure chem cal s during chem cal canister change process. A preferred
enbodi mrent of the solvent supply block is shown in 15 Figure 14. A solvent

contai ner Iafe By ARG el B AOAARTide 1105 bl HasCHRBARKEN Nt he

chem cal nd recharge ock 1117in Figure 9. The
cont ai ner naytrbhvalve Be3 camacts ty thefpuiOlimd 3830at2h tubke 387 svithrorer aflemnded
solvent container may have the capacity of 1 liter to 10 liters. The

L i,
sol vent is tadherpressure Sasmiplet sendwit 9ea§§lgﬁ,§u§§t3ftgwllée‘-qnﬁtqeﬁgpq, € o the
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pur ge 1 o neueh) et BENAY o o DR S ABRAER iR, 020 "

with one emk7i® pubg @elienys aadB7d.nPurgands ivaleuicdas blankrBsHne | zat i on gas
bl ock wth the connhection joint 343 at another end. Aline 347 wth a

control val epenidgdyi epesimgribe cenirad yakvhe3¢hantli385 when the jeines IUpad393 f or

exhaust. Another end with,the conn ion,joint .351 can _be co. d to an

25 exhaust TF (LCORACLLS véHeVSGWP'é‘forg’gshcﬁjR]P&gé‘?r fhsed |°98ﬁ%“°§su‘§§$§& as a dip

tube 365 exbmRASHe Eélbéhltﬁa%l fR{deahdEdntdifert NOndRORE EoMAINBL Aleniply LB earcONt ai ner
a

bottom a line 373, ine 375, and a control valve 377. The sol vent
out | et condhs tepR6ad by discormectingotha ¢gaints 56 and 3¢ 1 c Hdmisobientcion puigieg atsl ock wi t h

th ti joint 379. A | t del.i A dui t i oi nt
connectied. QEATHE ST Fesih Seide B eherc el s St Besead B | oca i on
such as_usey, b0y RRGARIANperkb0Br ABRuA: (VR B Qb3 For

PCT/ 1 B02/ 02 purge gas a pur gas blo as In Figure 11. A

by- pass |i n&adrple, Warithlum pepitietbioRlde(Th(OELRP B easilnaistalvédint dieanpliranpd the ne 383
at the tube 387 with one end and to the pressure gas inlet conduit 359 at
the tube 34®hagol ks alspease ito begemqvediand clegnes-iem the lines nEthagolidn theg Reent

N e R
the copy r ol oMRl ¥§IFend Bk@Rckad8 DoctdiRN ahd ok mehttondd Yorpdpafiy chemical
precursor solutions could be used for various precursor chemical residual cleaning.
In yet another aspect, the invention relates to a degas block and a filtration
block, which are used for removing unnecessary dissolved gas and particulate
impurities when needed. A preferred embodiment of the degas block 395 is shown
20 in Figure 15. The degas block is used for removing dissolved gas in the
chemicals. Dissolved gas in chemicals is usually removed with a membrane
cartridge. Chemicals flow in one side of the membrane cartridge and dissolved
gas diffuses through the membrane media to another side by either concentration
gradient or pressure difference, or both. A membrane cartridge 405 with a
25 housing as in Figure 15 could be used for degassing. Chemical is introduced into
the cartridge housing through a conduit 407 with an isolation valve 409 and flow
out to user tool from a chemical outlet conduit 415. Another conduit 403 is
connected to the membrane cartridge at another side for vacuum or exhaust. A
control valve 401 is used for vacuum or exhaust control purpose. When the

30 membrane cartridge needs to be replaced the isolation valves 409 and 417 will be



are disconnected. A level nonitor 363 as those for chem cal containers is
used to nonitor the solvent |level inside the container. Once the container
i s enpty,wDto3pmi163 be repl aced by di sconnecting the jointsP8FEBe2787/1. The
solvent for purging and 10 cl eaning chem cal residual inside the chem cal
delivery lines can be selected based xmn the physical and chem cal
properties of precursor chem cals and sol vents. For exanple, tantalum
pent aet hoxide (Ta(OEt)5) is easily dissolved in ethanol, and the ethanol
is also easy to be renoved and cl eaned fromthe |lines. Ethanol can then be

sel ected fo Mgl £ vaRye 4088 iM @16 Ue! ciGRd§ OfhelchBhRh Rlet

pent aet hoxi%%@ﬂf%nggﬁgpﬂgg#ggﬁs |vl Qe hexéne, ogt ane, and those nentioned
for preparidgadeina0? éadonnpitat with aie sainattiomnsint dli3 ¢ behemieal dediveryar i ous
precursor chem cal residual cleaning., In yet another aspec the invention

rel ates to bloglesyeh atheccheanienl sontainet Blorkyrang chemicalrrchpreg dlocks el f or

renovi ng unpecessar.y. di V. . ct i eul '{mu i t].es en needed.

A preferr edcoél%%l&nﬁélﬁ'g 4?%‘%‘?&3‘835@%@@@9@%@&%% %&JEOE Eﬁgur e 15.
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Di ssolved gas in chemcals is usually renoved with a nenbrane cartridge.
hem

Cheni cal s fépsningrfoomeldingieonpctione Ashemnisakpurae ling (ips shemndnasbs ved gas

di ff h h mb di h ' by eith i
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25 housi ng @g|iihoH Qfriagd> coul d be used for degassing. Chemcal is
introduced 1nto “the cagtri dge housing through a conduit 407 with an
i sol ati on val ve Bigfirealtdisfal filtvationublotl 425 éhrat taobe Eonmactad dite thecehiemical | et

conduit 415. Another conduit 403 is .copnected to th nbr an ariridge at
anot hel0 si déne (oF rmevingpyticles iy ghgmicals. dap filggrs g Rf&gﬁﬁm’% IPQa{i‘ilSﬁWftfﬁr vacuum
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repl aced theiso Ion valves 03/ 012163

PCT/ | B02/ 02if¥6wo3idoleti6rs elvexedBaaintiyi2 7 dimlaliedebefura tand bfteredhe €iltéD B wsed foral so be
closed. The chem cal inlet conduit 407 is connected with the connection
joint 413 tchemicshdirasian. dalpavallel, anpthee Ronglyitdd svith Bltendd, @B t¥dnt ai ner

o ock, A, heR o £ ket 8o Bl G5ty A PISTHL Ghal et B goTNoCts (00
be the i tt}iNeaRusd RSchébicdl lint 459 Sr @switledR® AN4h alternative, the isolation
valves 433 and 443 can be combined as a three-way valve, and the isolation valves
427 and 449 can be a three-way valves as well. When a filter is to be changed, the
isolation valves in the filtration conduit before and after the filter are closed and at
the same time another filter is used for filtration by turning on the corresponding
20 isolation valves. Gas and solvent purging for cleaning chemicals in the filtration
conduit is necessary for many chemicals when a filter needs to be replaced. Purge
gas, solvent, and waste lines (not shown) may be needed.
The integral blocks of the invention may be used to form chemical delivery
systems. Various optional blocks could be added into a basic system for different
25 needs. Each block stands along and functions independently in a delivery system
of various combinations of blocks. It is also useful for many applications to
include a control block, with a computer or a PLC system to receive signals from
the components of each block and sends signal to the components for automatic

control.



openi ng for welding connection. A chem cal purge line (not shown) may be
needed for purging chemcals fromthe cartridge housi ng before changi ng and
after inepaBliznigda cartridge. Figure 16 is a filtration WCaaRIARId hat can
be connected into the chemcal 10 Iine for renoving particles in
chemcals. Two filters are preferred i parallel with one in use and
another in spare. As in Figure 16, a conduit 435 with filter 429 and two

i solation valves 433 and 427 installed before and after the filter is used
for chemcal filtration. In parallel, another conduit 441 with filter 447,

and two i solati@na¥efed brippdicheitR Jhgmltihxpiglggm?atbﬁgcfcﬁemm cheni cal

lines 439 at 15 upstream and the chem cal |1ne 3 at downstream As an
al t er nat i vedelivlwy systeirad¢onsists of zheraal@Bitzma blekk Lanrebkargo nimtaiacr block
three-way val ve, and the isolation valves 427 and_449 can be a.three-way

val ves as whld Presggigatorr gasiock; 1S, apd g contreljerk 23 nEhe chepigalicoptaingf ves in
the filtrat, I i h
e Y1ty Rl A8 A o il R i e

cor r espondi qigtadibrivétkal ihesughad stdsiecticas3. aQterfichaid d¢liveggd @omahe Cl eani ng

chemcals in the filtration conduit is necessary for many chem cals when a
filter needschasgdeontaiptrableck 7 fupugh a gennecties liem? to maautaetyiiag t9okesOf not

shown) may be needed. .The inte l. bl ocks of the. i.nventi.on nay be used to
f orm chem c&@""Fef il Cagfkpé’ﬁggg\ffé)m %ﬁ@%‘B{cﬁg%oé’lta%‘frgD@‘@( jg&oul d be added
into a basig,spsdieihd Rolthidu@h alonnetbion iRe everFdeligPltas kosshatals &l ong and
functions independently in a“delivery system of various conbinations of

bl ocks. |t pressatigatiomsg bllodkolS pravidesipighi prssuos mettegas he Chengical wotaines! bl ock,
with a conputer or a PLC system ceive slggnal s fro the c onents of

each bl%ck Bfek §@ndechpigs confaper h@ckgrfﬁgﬁ‘é(ﬁtc ‘P’&?lsé’_&f&} HUNETE 8%t r ol . WO
03/012163 FehLEO2FRB0c 13€odl-ANGAUPHIBLRIT Atk PEDOH (RiboRhs 7 QA 1bN Fi gure

1, a basic cheni’¢a very system consists o em cal contal ner bl ock

1, a rechar@epeefindlal Mhe dabmivl cohtaiferpirebI®Uks ¥ aid Dragas dopressarizéd bpnd a
control block 23. The chem cal container block 1 with chem cal source and
rel at ed nangxhapsiingshppicasirizaion gasl feom gheconiaingas Juougle GICANRRSHORBY dck 7

through a Ca(l)nianﬁcttoi e%al‘;gst lincct,] %n (Aaclzosnn%tﬁ)ndlﬁlei MEs %’r ltlirgﬁ-rprésgl?re release in case

15 of the block 15 over-pressurized. All of the connections can be either a regular
fitting, such as a VCR fitting, or a small piece of tube with fittings at both ends, or
a piece of tube with both open ends for welding connection. An automatic control
block 23 communicates with the blocks 1, 7, and 15 to receive and send signals for
automatic operation of the chemical delivery system by the connection lines 25,

20 27, and 29.

Figure 2 shows another basic chemical delivery system with purge gas
block 33 to provide inert purge gas to the chemical container block 1. The purge
gas could be an inert gas (such as helium, nitrogen, argon) that is the same as, or
different from, the pressurization gas. The block 33 provides purge gas to the

25 block 1 through the connection 35. There is a high-pressure exhaust connection 37
to release pressure when it is necessary. The automatic control block 23
communicates with the purge gas block 33 through a connection 31 for automatic
control. The purge gas will be supplied to the chemical block 1 during chemical
container changing process for purging residual chemicals and blanking any line

30 opening from ambient air intrusion.



recharge container block 7 through a connection line 9 to manufacturing
tools. O course, chem cal can also be fed fromthe chem cal container

bl ock 1 twoOoogmmibkacturing tools through a connection |inePerdnroyi2oesgh it is
not shown. A pressurization gas block 15 provides high- pressure inert gas
to chem cal container 10 block 1 and racharge container block 7 to drive
chem cals out of containers for delivery. The block 15 connects with

bl ocks 1 and 7 by the connections 17 and 19 respectively. The chem cal
containers in blocks 1 and 7 can be depressurized by exhausting the

pressurization Q@Eerﬁiw%steemﬁﬂaé fafdagbéi_ WhéPH eRerhilf GARMRS o

%fliﬁe and 11 to
exhaust line 13. A connection line 21 is for high-pressure rel ease in case
15 of the bhieedktolte murged midccleancd z €themidal waktetchr be semtdo aifasiitycuasthe ei t her a

regular fitting, such as VCR fitting, or a small piece of tube with
fittings atTERMPRECRST UFPUEha Bave ings I¥ MBBY GRSe, TISTHCR) ESUERELS, wel di ng

connecti on. ndgls AOMRLfy kA OrherbloRE lin@ eherAMAIN BAGALIR Mibdied e bl ocks 1,

7, and 15 to recelv signal's’for automatic operation of the
chenical dedepuateyy forshemrednnehher firmhdisposabn Asiindsgi26 3, 2@h&dicabwast®9. Fi gure
2 shows anot her basic chenical delivery systemwth purge gas block 33 to

provi de i neblpcky3q iscusgdo eqllecheheprealinasle frypthe dedivery) ystem:. Thse purge gas

coul d be an_iner S (S | | ' , t,. s the same
o or i TSI YR BRoll R o HeDHE coRaHB ik Yoy e T ST o
gas to the @mnllmks dnd B1tRe!SltomAGe TR BIJCRP3 Y- thd Befirfection 40.hi THE pressure
exhaust connection 37 to release pressure when it is necessary. The

aut omat i ¢ chlntk 39 isdlscéonpected toranerbeadt dige iBthy theeomecden dhs Bshask 33

t hrough a connection 31 for, autonati control . The purge gas will be
suppl {0t ot ORanE hRk daen Bt Eotieh A BRuRpLsk PYIBR TSP PERT ng
process forgpupghigh {53 GUBY af ARG Soffeetict ?fb’fhﬁtﬁw Ry thd HGadd 1@ARENI Ng
fromanbient air 1ntrusion.” WO 03/012163 PCT/ I B02/ 02796 33 Chem cal waste

may be prodlged when a chem cal container or any line needs to be purged

and cl eaned. Chenical waste can be sent to a faci Iithy v.\%ite, t r eat ment
center through aFigaEs4shqwseanothsr prafSrrederplodimprt af a¢tieprical deliwty wast e needs
to be speci g|
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15 necessary to enhance the purge and remove gaseous residuals, such as purge gas
and pressurization gas remaining inside chemical delivery lines before introducing
chemical into the delivery lines. As in Figure 4, the vacuum block 45 can be
connected to a waste recovery block 39 and a recharge container block 7 by an
exhaust line 13, the connection 11 and the connection 41. Exhaust from the

20 vacuum block can be connected to an exhaust line by the connection 47. The
vacuum block 45 also communicates with the automatic control block 23 by the
connection 43. In an alternative system, the waste recovery block 39 can be
eliminated from the delivery system. Therefore, the vacuum block 45 will be
connected directly to the chemical container block 1 and chemical recharge

25 container block 7. Of course, the chemical recharge container can be connected
directly to an exhaust line without being connected to the vacuum block.

Figure 5 shows a preferred embodiment of chemical delivery system with
solvent supply block 51. Solvent is needed for flushing the delivery manifold of
chemical container block 1 during the process of changing chemical source

30 container. For example, ethanol is used to flush and clean the residual of tantalum



5 separately for the treatnment or final disposal. As in Figure 3, a

chem cal waste block 39 is used to collect chem cal waste fromthe
delivery woaB®mieIhe chenical waste bl ock 39 is connect e@CraBeXi@7shen cal
container block 1 by the connection 5 and to the automatic control bl ock
23 by the connection 40. The block 3%4is also connected to an exhaust |ine
13 by the connection 41. Exhaust 10 fromthe block 1 can either go through
the waste bl ock by the same connection 5 for chem cal waste or by an
addi ti onal connection (not shown) to the exhaust line 13. Figure 4 shows
anot her pr efGfieadxRIRAHIBY ddfvedy ARAMIE Wnefleld MRiical SHigcE BbRNinkST NY a
vacuum bl ock 45. In the system purge process, vacuumis 15 necessary to
enhance t henepds gebeacttngatroVhe spiwen issusuelly donthised fux bimikar pomtgisenyasthatand

pressurizatjon gas remaining inside chemcal . delivery lines before
i nt roduci ngfor EFF%W%%H‘C‘F‘H?‘HS 3&%8@?@&9@% ' %??F%‘t?lﬂgrﬁlﬁa?éy 4, the vacuum
bl ock 45 caleRfriz ARANOPACH I SupfiPbiBel ¢ RYiette Bt pidsiidadbd £Nar o

oc ine 13, t on
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7. O course, the chem cal recharge container can be connected directly to

an exhaust the pergei gas blacki38i tngha soivast sepply blocké 1 vkroughvilisl eoprectPngdr e 5 shows
a preferred, enpodi nent of .chegjcal delivery,s emw th solyent supply
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15 used in a chemical delivery system, the solvent supply block can be added into the
basic delivery system as shown in Figure 1. The functions of waste recovery
block and vacuum block may not be necessary in some cases or could be replaced
by a similar capability of facility site.

As another option, a degassing block 63 can be used to remove dissolved

20 gases in the delivered chemicals as shown in Figure 6. Gas such as helium and
nitrogen may dissolve in chemical precursors during the chemical manufactufing
and delivery processes. In most of the chemical delivery cases, a mass flow
controller is installed to monitor and control chemical flow. Any dissolved gas in
the delivery chemicals may become gas bubble when local pressure changes.

25 There is a high possibility that the gas bubble will attach on the wetted surface of
mass flow controller resulting in the malfunction of mass flow controller. The
dissolved gas may further affect the vaporization of chemical precursors in the
chemical vapor deposition tool. Chemical vapor concentration will not be
constantly maintained and the vapor could also be contaminated by the dissolved

30 gas. Chemical from the chemical recharge block 7 or chemical container block 1



pressuri zation. The solvent supply block 51 connected to the pressurization
gas 5 block 15 by the connection 57. Solvent in a solvent container is
pressuri 2«0 By121he pressuri zation gas fromthe bl ock 15 fPer/1BepR6 ng

sol vent through the connection 53. Wen the enpty contai ner needs to be
repl aced, the remaining solvent in thgs solvent supplying |line nust be

cl eaned and purged. Purge gas is provided from the purge gas block 33 to

t he sol vent supply block 51 through the connection 49 10 for cleaning and
purgi ng. The sol vent supply block 51 communicates with the automatic
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15 added into the basic system as shown in Figure 1 for chemical filtration purpose.

Each chemical delivery block is preferred to have all of the components for
independent function. Once the blocks are connected for chemical delivery, the
connection is fulfilled by a simple way, such as by regular fittings and welding.

There is no any component, such as valves, of each block to be removed or added.
20 Figures 8 to 16 are the preferred embodiments of each function block as those
mentioned in Figures 1 to 7.

With different chemical delivery blocks as described, a chemical precursor
delivery system can be built for various delivery requirements by simply
connecting each block. Figure 17 is a preferred basic delivery system with the

25 chemical container block 1 as in Figure 8, pressurization gas block 165 as in
Figure 10, chemical recharge block 111 as in Figure 9, and automatic control
block 23. The chemical container block is connected with the pressurization gas
block at the points 455 and 457. The connection point may not be necessarily a
physical joint that can be disconnected by one means. Instead, it merely means

30 that two blocks are connected together to form an integral and uniform conduit for



fromthe connection 65. Wien a nenbrane type of degassing unit is used,
vacuumor stripping gas is needed. As in Figure 6, the block 63 can be
connect edwb 03/013163 he vacuum bl ock 45 by the connection 67PCFIBW®79% shows
anot her preferred enbodi nent of chem cal delivery system wth an

addi tional option of filtration block 9. The filtration block is used to
renove particul ate contam nates in chem cal precursors. Chem cal from
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15 points 459 and 139. Once the chemical level goes down to a preset low level, the
control block will receive the signal from the level monitor 159 and send a signal
to open the control valve 123 for recharging chemical into the recharge container.
Once the chemical level reaches a high level, the control valve 123 will be closed
in a similar way. During the recharging process, chemicals are continuously

20 delivered from the recharge container 113 to user tools. The pressure of
pressurization gas inside the recharge container will be balanced by automatically
turning on or off the control valve 131. A needle valve or a pressure control valve
133 is used to restrict the release gas flow to avoid a sudden change of gas
pressure. When the chemical container 75 is empty, the automatic control block

25 will send an alarm to operator for container exchange. The control valve 107 will
be automatically turned on to release the pressure inside the container. Remaining
chemicals in the line before the control valve 123 will be pushed back to the
chemical container by opening the inert gas control valve 209. After the isolation
valves 79 and 91 are manually closed by operator, the container can then be

30 disconnected at the joints 99 and 101 for exchange. Before disconnection, the



conduit for the chem cal container 75 with an isolation valve 79, pressure
sensor 171, and a control valve 173 is forned. Simlarly, purge gas
condui t vwolisaizieeedl e val ve 213, a control valve 209, anecansoixe@rcontro
valve 91 is also fornmed 5 for purging the chem cal delivery lines with the
inert gas fromthe pressurization gass;source. The chem cal recharge bl ock
Is connected with the pressurization gas block at a connection point 461
to forma gas inlet conduit with an isolation valve 153, a pressure sensor
217, a control valve 127, and a needl e val ve 207. A chem cal recharge

condui t Con%lngijgf 5&?%5‘3‘ 3 ﬁlﬁlﬁb!cgﬂlg\élféi M&eﬁgi)zlito %llﬁwﬂhéﬁlgﬁésl ﬂiﬁbjﬁohe‘?to thed 0 and an

I sol ation v emcal is vere 0 user to rechar ge

cont ai ner lii@atibr ealgds 2 afdedn. cHpor thecisdonidctibn Ainerrpas ohn blatd eutlfédm A
chemi cal sanple can be taken fromthe delivery line by turning on the hand
val ve 143. tbe joigsPPsad 191 ¢0 blank dhe epprings frpm pmbieaticemiamyant NEBTIAN G r ect | y

fromthe chem cal,...container i i shown)

bet ween the conn éqliagﬂghf%p%(g‘ir%dg&ﬁ%@%ggﬁ%889%%%/5@%%1%%%&%5%5? evel goes
down to a phIeSiels ddavd {ny Ble eniHd@imé&@ Ml Fiturdl D.C Thwiplutger g6 dilotk dohfects wnal from
the level nonitor 159 and send a signal to open the control valve 123 for

rechar gi ng thhehémighl domtainer Adockeat painged ToandaA e r Whemtheechemicat Haerneeds | evel
reaches a high level, the contro al. 12 i 1|1 .be closed .in.a simlar
way. | Dur | ngoEEh oL rees Nub ol thay LRI EBLEY 6 ael i ver ed
fromthe r %@%ﬁ&ﬁieﬁﬂﬁﬁe@hﬂﬁgﬁ gas?’wilpthiéﬁ flow! @Rlugh tHE'610Rk $3RE9E tRdt is open
pressuri zation gas I nside recharge container will be bal anced by

aut onat i cal doythe byHpassrigneds inrFigirk & laed dentaxbiustesl theougB the éxhaegtdiostrobl ve or a

pressure control valve 133 is, used to restrict the release flowto
avoi d ¥ sudtidye E¥anBefors mségerﬂwkngaénermeﬁcqwﬁeﬂ%ﬂ%&ie Jewﬁgiqsﬂgr 75 is

enpty, the t i nal. K M . . perat or for
cont ai ner e@h%ﬁ?g.&f %gﬁlzc:l(})%turng%ﬁf\;cgﬁl \1/1@51)@1}1 t\kllille ?ﬁé}ﬂltggﬂéﬁ%}{r?arﬂt]% ggﬁg&r tt urned on
to rel ease ¢dnauitbgasthing orthe@Bnirblevaves 247 aad 25 Re Mk rtbhigol wihem3%eins i n t he

| i ne before the control valve 123 will be pushed back to the chem cal
cont ai ner bthe ppegei gag bldek conldrhe ¢Jessdc difterdhe chamigal xogtaingr dedis¢anacsted| at i on

I N T e e T R
di sconpect i gank hiiBie¥iP 3THe 3} HAssErifideB 843 Gners gas bleeding out the joints
at a flow rate that is not too low to let ambient air diffuse into the chemical lines,
and not too high to waste too much inert gas.
Figure 19 is a preferred chemical delivery system with an optional waste
recovery block. Chemical container block is connected with the waste recovery
20 block at the point 463, and the connection joint 279 of the waste recovery block as
in Figure 12 is connected with an exhaust line at the point 465. When the
chemical container needs to be exhausted, the control valve 107 and the control
valve 297 will be turned on to allow any gas exhausted to the exhaust line. In the
case the residual chemicals inside the chemical to be purged, the control valves
25 107, the control valve 307, and the control valve 283 will be on. Chemical waste
could be pressurized and pushed out of the chemical line to the waste container by
either high-pressure purge gas by turning on the valve 247 or by the pressurization
gas by turning on the control valve 209. Once the waste container is full, the
control valves 283 and 307 will be in close position. Operator will manually turn

30 off the isolation valves 289 and 313 and disconnect the container from the joints



control valves 173 and 209 could be turned on to allow inert gas flow down
to the isolation valves 79 and 91. Upon the disconnection, inert gas can
bl eed outwbDroaim2ibhe joints 99 and 101 to bl ank the openi n@ETfiB@m02abi ent
contam nant intrusion. Wth another preferred enbodi nent as shown in Figure
18, a purge gas 5 block is added into 4ghe enbodi ment in Figure 17. The
purge gas block connects to the chem cal container block at points 455 and
457. When the chemical line needs to be purged, the control valve 247 w ||
be on to allow inert purge gas flowinto the chemcal line. Purge gas wll
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chemical flow into the chemical line for delivery or recharging the recharging
container.
Figure 21 is a preferred embodiment with an optional solvent supply block
to supply liquid solvent for system cleaning and purging. The solvent supply
20 block is connected to the chemical container block at the point 467 for supplying
solvent to the chemical line for purging. The solvent supply block is connected to
pressurization gas block at the point 471 for pressurization gas to the solvent
container. The solvent supply block could be further connected to the purge gas
block at the point 469 for purge gas. The exhaust line of the solvent supply block
25 is connected to an exhaust line at the point 473. In a normal operation, the solvent
container is pressurized for solvent delivery. When the solvent is demanded for
purging, the control valve 377 is turned on automatically by the signal from the
control block 23. Liquid solvent with dissolved residual chemical flow through

the isolation valve 91, the control valve 107, and the control valve 307 into the

30 waste recovery container 293. When the solvent container is empty or the solvent



38 287 and 311 for replacenent. An enpty waste container can be reconnected
to the joints for continuous operation. Figure 20 is a preferred
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15 369 are closed. The purge gas then bleeds out from the opened joints to blank
ambient contaminates.

Figure 22 is a preferred embodiment of chemical delivery system with a
degassing block to remove dissolved gas in chemicals. As shown, the degas block
is connected with the recharge block at the point 139 and the vacuum block at the

20 point 477. Chemical from the recharge container flows through a membrane
cartridge 405 to user tools. The control valves 161 before the degas block and the
control valve 417 after the block can be closed if there is no need for chemicals or
the degas block should be repaired. The control valve 401 in the vacuum line
could be tuned on for vacuum or off for repair reason. The degas block could also

25 be connected to the chemical container block before the recharge block for
degassing.

Figure 23 is a preferred embodiment of chemical delivery system with a
filtration block. The block is connected to the degas block in the chemical line at
the point 18. Although one filter services the filtration requirement well, it is

30 preferred to have two filters installed in parallel as in the Figure. In a normal



WO 03/ 012163 PCT/ 1 B02/ 02796 39 |evel reaches its low |level, the automatic
control block will warn the operator to replace the solvent container and
cl ose t heweaB®wex1bd control valve 377. The pressurization @ag/iBeiresl val ve
219 is closed automatically by the automatic control block 23. The exhaust
control valve 349 is then turned on algo 5 automatically to rel ease the
pressure inside the solvent container. Either pressurization gas or purge
gas could be supplied to the solvent conduit to push the solvent inside

t he conduit between the control valves 377 and 385 and the isolation valve
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Figure 22 ilnea preferred enbodi nent of chemical delivery systemwth a
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t hrough a nenbrane cartridge 405 to user tools. The control valves 161
before the cagges dnldanddifications ean oomade |and afjvivalénts eafpleyeds wishdltock can be
closed if there is no need for chem cals or the degas bl ock should be
repai r 6d. ToRPaRtngfryn theascppe 2btheiappended ¢XdHim | ine  coul d be tuned on for
vacuumor off for repair reason. The degas bl ock could al so 25 be connected
to the chenmi cal container block before the recharge block for degassing.
Figure 23 is a preferred enbodi nent of chem cal delivery systemwth a
filtration block. The block is connected to the degas block in the chem cal
line at the point 18. Although one filter services the filtration
requirenent well, it is



30 preferred to have two filters installed in parallel as in the Figure. In
a normal WO 03/012163 PCT/1B02/ 02796 40 operation, one filter may be used
and anot hwo B®13163 spare. When a filter is changed after &CpaBim7ef tine,
the isolation valves before and after the filter are closed nanually by
operator. Introducing purge gas and lisquid solvent if necessary could
purge the chemcal inside the filter. After installing a newfilter, the
filter and the 5 connections should be cleaned and purged before

i ntroducing chemcals into the line. Wiile the invention has been
described in detail wth reference to specific enbodinents thereof, it
w Il be apparent to one skilled in the art that various changes and
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fromthe scope of the aggended clainms. WD 03/012163 PCT/ 1 B02/ Q2796 41
CLAI MS: 1. lan i nABgirtegrabbleelk, coapsskbls m ehepcal delsry sustemdor JI%eri8g st em f or

e ot "9 Ylghiok R R AL R £ uid ERIParl bl GOE TR B v 10 2

poi nt of use 1 nm con a riber manu uring process,

wher ei iy sai @niicdnagémt or RiiBeKoptaPmangadtedhg potsi Maerd sdik iftegracont ai ni ng
an ultrapure chemcal, a recharge container block for recharging a

cont ai ner, Wogh ssstheinical contaigesblbflofar cppiainipg ay hidiapgreptheBiad.ed a purge gas

bl ock for purging a chenmi.cal, a waste recover bl ock for waste,recovery, a
vacuum bl odlechisES efuSRFTosk (EderiRTEE 5P HRmET sty 1o o) SRR topl 31 ng
a sol vent, $Sp f @ Purdiee™h eRdmica, alvdsteadeb&ery bl ock for

filtering gﬂgm calllagsg?é(’ca nﬁ?ﬁgiﬁﬁgﬁés tf]g}leéf, V\henrngi n theS i nt egrr}zlal bl ock

i s pref abrislatlefbr wiseretoverne cirenndddckcfontmiating a vhowin,cowgbvens sspplyl5 (i) a

first chem cal container connection joint adapted to be .attached to a
pr essuld zedblgeksfos supRIBing 3 qo}vegt,gé%gg%bleﬁlgﬁqr BasEig &shirarcal, 1Pt)'a“é’nsecond

chem cal coftal R kPRI ChbMital 8! WmBHARNS therfor0 & niciRfRShkel Al block

_ is prefabricated,

wherein the chemical container block comprises:

15 (i) a first chemical container connection joint adapted to be attached to a

pressurized gas source;

(i1) a sealed chemical container;

(iii) a second chemical container connection joint adapted to be attached to
an integral block;

20 (iv) a chemical container inlet conduit connected between the first chemical
container connection joint and the sealed chemical container to deliver a
pressurized gas to the sealed chemical container;

(v) a chemical container delivery conduit connected between the sealed
chemical container and the second chemical container connection joint, to deliver

25 an ultrapure chemical to a point of use or an integral block,

(vi) a chemical container bypass conduit connected between the chemical
container inlet conduit and the chemical container delivery conduit,

(vii) optionally, a chemical container discharge conduit connected in line
with the chemical container inlet conduit or the chemical container delivery

30 conduit, and



an integral block; 20 (iv) a chemi cal container inlet conduit connected
between the first chem cal container connection joint and the seal ed

chem cal worBai2zies to deliver a pressurized gas to the seargdoxizes cal
container; (v) a chem cal container delivery conduit connected between the
seal ed chem cal container and the seggnd chem cal contai ner connection
joint, to deliver 25 an ultrapure chemcal to a point of use or an
integral block, (vi) a chem cal container bypass conduit connected between
the chem cal container inlet conduit and the chem cal container delivery
conduit, (vii) ANo) : ) | i ile connect ed
CoT e Wit ¢ RRtibp8Shentioalecfifierdelel GALAISE nhRGHAY iR 10R1 AL

cont ai ner dsehlei ehgmizQl comedndr; , and WO 03/ 012163 PCT/ 1 B02/ 02796 42 (viii) a
chem cal container |level indicator for nonitoring the level in the sealed
chem cal container, wherein the chem cal container inlet conduit conprises:
5 a first chemc cont.ainer. | oin . ..J.he renoval of the sealed
cont ai ner, \gﬁgelg%? Flg%ml(%lec%ntcagr%ré%lﬁ al ﬁ%l?g?élg{l%e:si on val ve connected between
the first connegtif@Bhdmicalt coatiher heinsaRbed foptieatmoval okt sdlegher ei n t he
chem cal container delivery conduit conprises: a chem cal container diptube
with a firstongameresmdendi ng into the sealed chenical container, a second

hem cal t ai i spl at i I d. bet th d hem cal
cont ai ner _connect M cRont! ik B Sal ol Bk ety RETRNG 4“1

second chemdabefoabit BRI theQbdlbd eslaph&d ah@r the removal of the seal ed
chem cal contal ner,” connected between the second chemn cal contai ner

connection joint and the seal ed chem cal container, and wherein the

chem cal contai ner discharge condujt conﬁ)({ i,ses: .20 a fifth chem cal
cont ai Her cwherein:the ﬁhqr@pﬂtc,on%r delivery conduit comprises:

a chemical container diptube with a first end extending into the sealed
chemical container, |
a second chemical container isolation valve connected between the second
chemical container connection joint and the sealed chemical container, and
15 a second chemical container joint adapted for the removal of the sealed
chemical container, connected between the second chemical container connection

joint and the sealed chemical container, and

wherein the chemical container discharge conduit comprises:
20 a fifth chemical container connection joint, and
a chemical container control valve connected in line with the fifth chemical
container connection joint and the chemical container inlet conduit or the chemical

container delivery conduit;

25 wherein the recharge container block comprises:
(i) a first recharge container connection joint adapted to be attached to an
integral block,

(ii) a sealed recharge container,



a chem cal container control valve connected in line with the fifth

chem cal container connection joint and the chem cal container inlet

condui t owotoh@inbemnm cal container delivery conduit; 25 wrerdaBoe/a2ns
recharge container block conprises: (i) a first recharge contai ner
connection joint adapted to be attached to an integral block, (ii) a

seal ed recharge container, WO 03/012163 PCT/1B02/ 02796 43 (iii) a recharge
cont ai ner chem cal inlet conduit connected between the first recharge

cont ai ner connection joint and seal ed recharge container to deliver an

ultrapure chem C(fl’i:i) ta?eéﬂ&?&esa a%jergﬁ?rgﬁzggﬁléf QGﬁ(ﬁiine&t%cY betdeSP e st €Char ge

cont ai ner connecti’on ol apte e attached to an integral bl ock,
(v) a gas cretkHtié cemineciatehipnjemnaidieakdaocithrgeechmainer toaeliedrraar
connection joint and seal ed recharge container to deliver a pressurized gas
to the seatldapyechemisal Wohe ssales 1eChiafgg CONAIAET d r echar ge cont ai ner

connection joint,ad t : . | s vii) a
recharge contai nl‘% gﬁé‘ﬁ“ﬁ%&?@gﬁeﬁ%}%‘%&ggﬁ%ﬁc@ Q%bor%ﬁte%:c{ag%gggib S\g{et%ﬁtg %g( third
rechar ge cogf itepedl ievknecti on joint and seal ed recharge container to
deliver chemcals to a point of use or an integral block, and (viii) a
recharge contai n@ 34 gassiondwihiennected betisan thersepend reeharg epntpiget he 15 seal ed
recharge container,. wherein the recharge caontai.ner chem.cal inl condui t
Conpr 1 Ses. chnrtin P AL I Rea et B ey A eereed et Bdbscen t he
first rechalgrd reQfta QRtaig@nnection joint and the seal ed recharge
container, 20 a first recharge container joint connected between the first
recharge cont ai (vé) achindhecharga cpotainer cotohectivn joadladapted tthbe gachahtosdmer , and
a first recharge container isolation valve connected between the first
rechar e comtegIHdoEonnection joint and the seal ed recharge container,

(vil) a recharge container chemical delivery conduit connected between the
third recharge container connection joint and sealed recharge container to deliver
chemicals to a point of use or an integral block, and

(viii) a recharge container level monitor for monitoring the level in the

15 sealed recharge container,

wherein the recharge container chemical inlet conduit comprises:
a first recharge container control valve connected between the first recharge
container connection joint and the sealed recharge container,
20 a first recharge container joint connected between the first recharge
container connection joint and the sealed recharge container, and
a first recharge container isolation valve connected between the first

recharge container connection joint and the sealed recharge container,

25 wherein the gas conduit comprises:

a fourth recharge container connection joint adapted to be attached to an
integral block, connected between the second recharge container connection joint
and the sealed recharge container,

a needle valve connected between the second recharge container connection

30 joint and the sealed recharge container,



25 wherein the gas conduit conprises: a fourth recharge contai ner
connection joint adapted to be attached to an integral block, connected
bet ween tWe os@tundl recharge contai ner connection joint amrdTiBe/®ew ed
recharge container, a needle valve connected between the second recharge
cont ai ner connection 30 joint and theyseal ed recharge container, WO

03/ 012163 PCT/1B02/ 02796 44 a second control val ve connected between the
second recharge contai ner connection joint and the seal ed recharge
contai ner, a second recharge container joint connected between the second

recharge  cont ai Ngio Bt ae cBhiliol (R (ERBAd EEEhAluSnGaREal ner, and

5 a second recharge contal ner 1so 1 on val ve connected between the second
rechar ge cogunaediivn jonmetthecralpdisthagndontimeseal ed recharge contai ner, and
wherein the recharge container chem cal delivery conduit caonprises: a third

rechar ge cont ai nePeceRthiacBarag sPHAINEH MR coaRedts: Htween e seepnddechapeeonnect i on
joint and the,seal cont ai.ne | . jpner joint adapted
n%)\% i fC%?%eéﬂg{é i(%lgt Oz{rid e %é}!l&fjrectﬁa g@&&ﬁ%@g{] tgﬂ

for the re 0 contai ner, cBnnec etween the third

connects on | oi nta g4eend ARh&@aIcBAtaieNisBlaliGh valvd chbidctbdriRehemgie e@ohai ner
i sol ation val ve connected between the third recharge contai ner connection

joint and tieehasgeFemiainerctvanemiiondaing pnrbthe segedirachangeisopadisarapd cont ai ner
i sol ati on val ve connected between the third recharge contai ner connection
joint and the seal ed recharge container, a port connected between the third

recharge cogh&kbiahe ?&Bﬁ'&‘é%ﬁt@iﬂe%ﬁ@mi@ﬂdieli%\ﬁ oadhiedohpaeAr ge container, and
a diptube wwth a first end extending into the seal ed recharge contai ner and

20 in line with 4 thirdrreclimagegeontainraiontol vdlencamectdé between theothirdi t; wherei n
the pressurization gas bl ock conmprises: (i) a first pressurization gas
bl ock tonnetmnesiiongpint a‘&b&‘ﬁtsﬁfﬂe‘f goNBN:ve an inert gas; 25 (ii) at |east

one pressuri zati f&ﬂ%cﬂré’@&rﬁzﬁﬁerﬁBﬂﬁl Héia{p;ted for the removal of the sealed

container, connected between the third connection joint and the sealed container,
a third recharge container isolation valve connected between the third
recharge container connection joint and the sealed recharge container,
15 a fourth recharge container isolation valve connected between the third
recharge container connection joint and the sealed recharge container,
a port connected between the third recharge container connection joint and
the sealed recharge container, and
a diptube with a first end extending into the sealed recharge container and

20 in line with the recharge container chemical delivery conduit;

wherein the pressurization gas block comprises:
(i) a first pressurization gas block connection joint adapted to receive an
inert gas;
25 (ii) at least one pressurization gas block gas conduit;
(iii) a pressurization gas block isolation valve connected between said first
pressurization gas block connection joint and said pressurization gas block gas

conduit;



(ii1i) a pressurization gas block isolation valve connected between said
first pressurization gas block connection joint and said pressurization
gas bl ockwgas/imendui t; WO 03/012163 PCT/ 1 B02/ 02796 45 (iPOI/1B02/02796
pressuri zation gas bl ock regul ator connected between said first

pressuri zation gas bl ock connection jqgjsnt and said pressurization gas bl ock
gas conduit; (v) a pressurization gas block filter connected between said
first 5 pressurization gas bl ock connection joint and said pressurization
gas bl ock gas conduit (vi) a first pressurization gas block pressure

sensor_cannect odieh PRRG Al okl S1Bti RERA oA @M ARZe LB Rrgonnect  on

joint and said gas conduit, and 10 (vii) a

pressuri zatﬂregsuﬁ@aldnl 06 lbl&h&)@hnecabﬂ gointandesaidephelsatington gaitdodk gast
pressurlzatlon gas Dbl ock connection joint and said pressurization gas bl ock
gas condui®ndeifd wherein the at |east one pressurization gas bl ock gas

condui L conpri seg; 15 EAR%RIERRUIE LR SRk ERARECt | on | of nt

adapted to be at §ht egr pressuri zation gas bl ock

needl e sval ifte@tizstival da¥ bieRNOEARBOR PiHEATd 3Rl stessugiearivh gisagsdk gagat i on gas
bl ock connection joint and said check valve, a pressurization gas bl ock

control valaeoadeibnnect ed bet ween sai d second 20 pressurization gas bI ock

tion joint gnd eaid p bl ock check
second pr essur i 78l f‘sﬁ?%!ge {lﬁia?%b'rgé@bbfﬁ PEEheg Sbr ot E @0 A G

second pr eSSt g?ke RGP g FAAARAbRNaPéAM pRRISLrEAtLiEn PAESISHK pasat | on
gas bl ock che ve; erein the purge gas bl ock conprises: (i) a
first pur gecdydﬁit,candnect [ on joint adapted to be connected to a first
10 (vii) a pressurization gas block check valve connected between said first
pressurization gas block connection joint and said pressurization gas block gas

conduit, and

wherein the at least one pressurization gas block gas conduit comprises:
15 a second pressurization gas block connection joint adapted to be attached to
an integral block,
a pressurization gas block needle valve optionally connected between said
second pressurization gas block connection joint and said check valve,
a pressurization gas block control valve connected between said second
20 pressurization gas block connection joint and said pressurization gas block check
valve, and
a second pressurization gas block pressure sensor connected between said
second pressurization gas block connection joint and said pressurization gas block
check valve;
25
wherein the purge gas block comprises:
(i) a first purge gas connection joint adapted to be connected to a first
integral block,

(ii) at least one purge gas conduit,



integral block, (ii) at |east one purge gas conduit, WO 03/012163
PCT/ 1 B02/ 02796 46 (iii) an purge gas isolation valve connected between the
first purgeogas2i6xonnecti on joint and purge gas conduit, @ECT)IB&/QrEssure
regul ator connected between the first purge gas connection joint and purge
gas conduit, 5 (v) a purge gas filter ggonnected between the first purge gas
connection joint and purge gas conduit, (vi) a purge gas control valve
connected between the first purge gas connection joint and purge gas
conduit, (vii) a purge gas check val ve connected between the first purge

gas 10 connecti ja&igg%geta%g iR VARR BRAGH berk¥dd thy fRstRMESEMAS pressure

sensor connect ed bet first purge gas connection joint and purge
gas condui tconaédionijaint andpurge gascordudw restriction orifice connected around
the purge gas control valve, and 15 wherein the tg%r ge gas conduit
conprises: at | c&®t apresswadesiatpy pemeeisd betican LG 1St PYigR SR BRIPBEE™ 0 be
connected t.q. econd .gas integral block, and at |east one purge gas
cont rol Va|J\931?aB§Rerggt%g%é’gﬁl\}\tEen the first purge gas 20 connection joint

and the second PY GPp s g&PARGdonBeErt¢dobdtiveenihe btpurfegavadngedieaovery bl ock
conprises: (i) a first waste recovery connection joint adapted to receive
wast e from jaint ahépurgegae condudigr al bl ock, (ii) a seal ed waste recovery

container, 25 (ijl) a waste recqve inle nect ed et we he seal ed
wast e recovery @H)nf‘é’PFFé:rgaér‘famf‘ﬂevai‘l}ércgpneé%(fgeq‘fvg%rb@g#?Stc%uﬁgée]ésl on j oint,
(iv) a secogyﬁng@%%ofnggﬁa/ﬁﬁrge ¢aNB&fuiton j oi nt adapted to be attached to an
(vii) a purge gas check valve connected between the first purge gas
10 connection joint and purge gas conduit,
(viii) a purge gas pressure sensor connected between the first purge gas
connection joint and purge gas conduit, and
(ix) a purge gas flow restriction orifice connected around the purge gas
control valve, and
15
wherein the purge gas conduit comprises:
at least one second purge gas connection joint adapted to be connected to a
second purge gas integral block, and
at least one purge gas control valve, connected between the first purge gas
20 connection joint and the second purge gas connection joint;
wherein the waste recovery block comprises:
(i) a first waste recovery connection joint adapted to receive waste from at
least one integral block,
(i1) a sealed waste recovery container,
25 (iii) a waste recovery inlet connected between the sealed waste recovery
container and the first waste recovery connection joint,
(iv) a second waste recovery connection joint adapted to be attached to an
integral block,
(v) a waste exhaust connected between the sealed waste recovery container

30 and the second waste recovery connection joint,



integral block, (v) a waste exhaust connected between the seal ed waste
recovery container 30 and the second waste recovery connection joint, WO
03/ 012163WB@3/018B62/ 02796 47 (vi) a first waste recovery @ecmtiBa@/020% ve
connected between the waste inlet and the waste exhaust, and (vii) a waste
recovery level indicator for nonitoring the level in the sealed waste
recovery container, and 5 wherein the waste inlet conprises: a second waste
recovery control valve connected between the first waste recovery
connection joint and the seal ed waste recovery container, a first waste

recovery contai %@n%?{rﬂgwésﬁg;{%g@e&g cORINGAIVe BiinddddSer VB e whltelifEPVErY

connection joint ste recovery container, and a first waste
recovery i sfldahé oastéakigusgandect ed between the first waste recovery
connection joint and the seal ed waste recovery container, and wherein the
wast e exhaust coivp) iaswaste nesoyery devshindigatardor giogierine thedeval inthe\ssplgd

connect ed bet t?e ste recovery connection joint and the
seal ed vvastvéas\r{%ceg\(}‘é f?} Cg)gt%ﬁlg?’naél\r&? a second waste recovery container joint

connectsed between the second waste recovery connection joint and the
seal ed waste recovery container, and a third waste recovery control valve
connect ed beheremrthe wastsdnlohebmprisess 20 recovery connection joint and the

seal ed waste recovery. container; wherein the vacuum bl ock copprises: (i) a
vacuum gener at or? Sf‘fp&j waste F??pve(Ya@ﬁﬁﬂrﬁﬁﬁ%ﬁo%ﬁFa5?“’(7’5? \C%e ﬁﬁpﬁ'iaﬁg with the
vacuum genelre@(gvcérrny cofrec@iljolrtiand (R sehRBShasR ey BontgiaBdul t adapted to
provide a vacuumand in Iitne wth the vacuum generator, and wherein the
vacuum condui t cofiyst waste recovery container joint connected between the first waste
10 recovery connection joint and the sealed waste recovery container, and
a first waste recovery isolation valve connected between the first waste

recovery connection joint and the sealed waste recovery container, and

wherein the waste exhaust comprises:
15 a second waste recovery isolation valve connected between the second
waste recovery connection joint and the sealed waste recovery container,
a second waste recovery container joint connected between the second
waste recovery connection joint and the sealed waste recovery container, and
a third waste recovery control valve connected between the second waste

20 recovery connection joint and the sealed waste recovery container;

wherein the vacuum block comprises:
(i) a vacuum generator,
(ii) a first vacuum block control valve in line with the vacuum generator,
25 and
(iii) at least one vacuum conduit adapted to provide a vacuum and in line

with the vacuum generator, and

wherein the vacuum conduit comprises



WO 03/012163 PCT/1B02/ 02796 48 a vacuum bl ock connection joint adapted to
be attached to at | east one integral block, and a second vacuum bl ock
control wabwe/ocaaehect ed bet ween the connection joint andPChEB®ARAEM
generator; 5 wherein the solvent supply block conprises: (i) a first

sol vent supply connection joint adapteg to be connected to a first

integral block, (ii) a sealed solvent supply container, 10 (iii) a
pressuri zation solvent supply gas inlet connected between the first

sol vent supply connection joint and the seal ed container, (iv) a second

sol vent suppl y Cfv G tﬁpcﬂ QrdbetRAaBine dadpfed® veoiasdiad at Rag ongecond

i ntegral bl ock, a solvent supply delrvery outlet connected between the
second 15 iamgretdlocknandi nt and the seal ed container, (vi) a solvent supply
control val ve connected between the solvent supply pressurization gas

inlet and the sot %esaRd ¥agygmyblael ¢apsio) valye cepnectef Pepwaen)the, CABEGian suppl v
| evel indicator r. nonitor] he level in the sealed container, 20
wherein the‘oﬂ(zggéﬁfel ?&P‘l’%lrgegé;rgm?’nl et conprises: a first solvent supply
contai ner joint connected between the first connection joint and the
seal ed container, a second control solvent supply valve connected between
the first solvent 25wherpinl the gelrens SupRIK bjaskpompnides he seal ed sol vent supply
container, and a.first solvent supply isalation valve connected hetween the
first solvent sWhpl Vs%st?ﬁ‘f?é‘gf‘fp(? ?%nﬁ‘f“"&ﬂamﬁ ﬁgapé%d;‘ O CSOWQ/CZ%({ teos‘h{éfos}y
container, @pdMgs& N the solvent supply delivery outlet conprises: 30 a
sol vent supp di ptube with one end extending into the seal ed contai ner,

(ii) a sealed solvent supply container,

10 (iii) a pressurization solvent supply gas inlet connected between the first
solvent supply connection joint and the sealed container,
(iv) a second solvent supply connection joint adapted to be connected to a
second integral block,
(v) a solvent supply delivery outlet connected between the second
15 connection joint and the sealed container,
(vi) a solvent supply control valve connected between the solvent supply
pressurization gas inlet and the solvent supply delivery outlet, and
(vil) a solvent supply level indicator for monitoring the level in the sealed
container,
20
wherein the pressurization gas inlet comprises:
a first solvent supply container joint connected between the first connection
joint and the sealed container,
a second control solvent supply valve connected between the first solvent
25 supply connection joint and the sealed solvent supply container, and
a first solvent supply isolation valve connected between the first solvent

supply connection joint and the sealed solvent supply container, and

wherein the solvent supply delivery outlet comprises:

30 a solvent supply diptube with one end extending into the sealed container,



WD 03/ 012163 PCT/ 1 B02/ 02796 49 a second sol vent supply isolation valve
connect ed between seal ed sol vent supply container and the second sol vent
supply cowpasizr3 j oi nt, a second sol vent supply cont ai nePCraBso2cesnnect ed
bet ween seal ed sol vent supply container and the second sol vent supply
connection joint, 5 a third solvent supply control val ve connected between
seal ed solvent supply container and the second sol vent supply connection
joint, and a fourth solvent supply control valve connected between seal ed
sol vent supply container and the second sol vent supply connection joint;
10 wherein the d&%%%n@m@ﬁu&egm lisoPstion(alve@ohhéctdd KlR@as Lhrakokemnect i on
joint adapted to be attache o an integral Dblock; (ii) a second degas

bl ock connesupplyrcontiindr aad alpe sedondosdbecna seppdhechnecti@njointnt egr al bl ock; 15
(iii) a degas block chenical inlet conduit conprising a fi%at ﬂp as bl ock
i sol ation val ve hff§0BS sl¥ent SHPRIE CORRBICE Jpantscopg Cted’el&é‘ge% ek s8Nt i on

joint and j lRLAL i 6d:V) a menbrane
cartridge c%@ﬁﬁ:%@gﬁ%égﬁgﬁe gﬁ%?o?ghgsg@é}ge%ﬁgﬁﬁmgg%hecti on joint and the
second glegas bl ogthirohent supply cntto] v2Pe conneated dgeecehlsealld sdieedtcal out | et
conduit conprising a second degas block isolation valve and connected
bet ween t hesupplyseongpings ang [t secershindvant syppl Fernegtion joitkeardcond degas bl ock
connection joint,_an i).a degas tr bet ween

c af} fw@\gsg)\llvghasgmg'g%ogggk gglbe Sgrﬂlcgﬁ%g é)é&lfe\ég sgﬁwgo%gnq

the menbrane _ ( degas ( connection joint; and 25
wher ei nt hegfpblyt soatdifd? dnll WdseeORDEd16e :sué;(ply cénrdettigd jolidtl tration block
connection joint adapted to be connected to a first integral block, (ii) a
second filtration block connection joint adapted to be connected to a 30

SeCondl()l ntegral bl ockwhgggl the degas block comprises:

(i) a first degas block connection joint adapted to be attached to an integral
block;

(ii) a second degas block connection joint adapted to be attached to an
integral block;

15 (iii) a degas block chemical inlet conduit comprising a first degas block .
isolation valve and connected between the first degas block connection joint and
the second degas block connection joint,

(iv) a membrane cartridge connected between the first degas block
connection joint and the second degas block connection joint,

20 (v) a degas block chemical outlet conduit comprising a second degas block
isolation valve and connected between the first degas block connection joint and
the second degas block connection joint, and

(vi) a degas block control valve connected between the membrane
cartridge and the second degas block connection joint; and

25

wherein the filtration block comprises:
(i) a first filtration block connection joint adapted to be connected to a first
integral block,
(ii) a second filtration block connection joint adapted to be connected to a

30 second integral block, and



WO 03/012163 PCT/1B02/02796 50 (iii) at |least one filtration conduit
connected between the first filtration block connection joint and the
second fiworeawize3 bl ock connection joint, wherein the filPCTaBixz7eondui t
conprises: 5 a first filtration block isolation valve connected between the
first filtration block connection joiggt and the second filtration bl ock
connection joint, a filter connected between the first filtration bl ock
connection joint and the second filtration block connection joint, and a
second filtration block isolation valve connected between the first 10
filtration bl PC&iiﬁogﬁﬁg\wo% filPitiin RRGuit BshrnsOE@ Betweeh ifefiisPRIRIRAK
connection joint. . An integral block of claiml1l, wherein the point of
use i s a vaglock eomhectibn jdint and dgrsatondl filoktiof blokkhiconrtctiomnimi n t he i nt egral
bl ock is a chem cal container block for delivering an ultrapure chem cal
to a point of use or to a second integral 15 block. 4. An integral block

of claim1, Hggﬁqhgﬁﬁt?%%hg%ggﬁg&o al%r%%g: is a recharge container block, for

recei vi ng chierm ca emc cont ai ner bl ock and delivering

chem cal s to a ppfiftt fitkatiensdleuk iSolageiovalve comgetad bedweek the2frsbfiltdwionnt egr al
bl ock of claim1, wherein the integral block is a pressurization gas
bl ock. 6. AbvlotineangectionhpitRndthecsieeqnsh ltration bloek colesHOR jHY, an addi t i onal

gas conduit 25 ¢ rising..a.thir e ri i on A j Oi nt
adapted to be at? ﬁg%e@np%g%q]getfvﬁ?negl?E{rs@ﬁgé{%%&éfr?gk 8@8@%@3‘?‘&%‘ gglr“% zation
gas contr ol KV EItGEBABIHcR oRRICHBE bisahad Second connection joint and said
check val ve. 30 WO 03/012163 PCT/1B02/02796 51 7. An int egral block o
claim1, wherei m tdeend fittegioalblaxkdsdaticn valyaeagmeged befiwgei the first .

10 filtration block connection joint and the second filtration block connection joint.

2. An integral block of claim 1, wherein the point of use is a vaporizer.
3. An integral block of claim 1, wherein the integral block is a chemical container
block for delivering an ultrapure chemical to a point of use or to a second integral

15 block.

4. An integral block of claim 1, wherein the integral block is a recharge container
block, for receiving chemicals from a chemical container block and delivering

chemicals to a point of use or a second integral block.

20
5. An integral block of claim 1, wherein the integral block is a pressurization gas
block.
6. An integral block of claim 5, further comprising an additional gas conduit

25 comprising:

a third pressurization gas connection joint adapted to be attached to an
integral block, and

a second pressurization gas control valve connected between said second
connection joint and said check valve.

30



8. An integral block of claim1, wherein the integral block is a waste
recovery block. 5 9. An integral block of claim1, wherein the integral

bl ock i s wowaowins bl ock, for providing a vacuumto one oPCraB&/i2meegr al

bl ocks. 10. An integral block of claim9, wherein the vacuum generator is a
venturi or a 10 vacuum punp. 11. An isitegral block of claim11, wherein the
integral block is a solvent supply block. 12. An integral block of claim
1, wherein the integral block is a degas block, for 15 renoving di ssol ved
gas in an ultrapure chemcal. 13. An integral block of claim1l1, wherein the

i ntegr al blﬁchnuﬁegr%iokfﬁ%tfkﬁﬂﬁql Qreid e, ﬁﬁgﬁl‘l’bﬂﬁk%ﬁ?hfée shigem an

ul trapure chem ca em cal delivery system I ivering an
ultrapure chenmical froma chemcal container to a point of use,

conprising: (i) a chemcal container ck of ii) a chem cal

del i very bl %cﬁ‘nllﬁtegiaﬁ.?l%toﬁ claja 1 cWé’ﬁ%ﬁ‘edBWg%TH&&]%%*%’ﬁte TEHYeD5 (iii). a
poi nt of uss, ‘EP line wwth the chem cal container block and the chem cal
delivery block. 15. A chenmical delivery systemof claim 14, wherein the
chemical delivery block is the pressurization gas block of claim5. 30 WO
03/012163 PCT/1B02/ 02796 52 16. A chem cal delivery system of claim 14,

further condr Mlln@g@d blaskof clafra 1 WE@F gie iplegtak block is avaciwm black.dfer i very

system of cla ei n the at ast ng integral 5 block is selected
froma rech@%@%ﬂ’%ﬁuﬁ@rto&%@ﬁmoée h@ogkastl on gas block, a purge gas

bl ock, a waste recovery bl ock, a vacuum bl ock, a solvent supply block, a

degas block, or a filtration bI ock.
10. An integral block of claim 9, wherein the vacuum generator is a venturi or a

10 vacuum pump.
11. An integral block of claim 1, wherein the integral block is a solvent supply

block.

12. An integral block of claim 1, wherein the integral block is a degas block, for

15 removing dissolved gas in an ultrapure chemical.

13. An integral block of claim 1, wherein the integral block is a filtration block

for removing particles from an ultrapure chemical.

20 14. A chemical delivery system for delivering an ultrapure chemical from a
chemical container to a point of use, comprising:
(i) a chemical container block of claim 3;
(ii) a chemical delivery block in line with the chemical container

block, and

25 (iii). a point of use in line with the chemical container block and the

chemical delivery block.

15. A chemical delivery system of claim 14, wherein the chemical delivery block
is the pressurization gas block of claim 5.

30



18. A chem cal delivery systemof claim 14, wherein the point of use is a
10 vaporizer. 19. A chem cal delivery systemof claim 14, wherein the point
of use i swa o3mezias act uri ng process tool. 15 20. A chem calpcdaBiv@’ys syst em
of claim 14, wherein the point of use is an electronic fabrication tool.
21. A chem cal delivery systemof claisn 14, wherein the point of use is a
sem conduct or process tool. 20 22. A chem cal delivery systemfor
delivering an ultrapure chemcal froma |iquid chem cal container to a
point of use in a sem conductor or a fiber optical manufacturing process,
conprising pPKe tial 1.8 ning an
ultrapure c mAcél?&ﬁlgﬁgi%Q? @Q?%@ZA C?agl@h%r glgllihcegrg E‘F’F\lgfrﬂ tillt ?castt(fﬁigr 25
rechar gi ng iategealtbdocker, a prefabricated pressurization gas bl ock for
providing pressure, a prefabricated purge gas bl ock for purging a

chem cal, a prefabricated waste recovery block for waste recovery, a

pref abri cat aguum r ed sol vent
supply bl ocﬁdfé Cgﬁ%lﬁﬁﬁﬁﬁver&%g I\%leoﬁ:t%idl&gl()ar\‘){’??%ﬁjl ca e gélgeg@ke%?ﬂck for
degassisng apleéleiiseRtted s aréuh@fg%bfoh@ﬁtee@wd(! & bedshutiizatioh ghd Blokk,for
filtering a chem cal, and WO 03/012163 PCT/ | B02/ 02796 53 wherein the

pref abr i catpuge penblock, acuastereseyeriibiask, & yagHun block,(a yolerttisupply blaski cal

cont ai ner connec to be attached to a pressurized gas
source; 5 (% 11§ga5i)L0é;E1 érda @hﬁ&&lﬁoc ontainer; (iii) a second cheni cal

cont ai ner connection joint adapted to be attached to an integral bl ock;
(iv) a chem cal container inlet conduit connected between the first

chenmi cal ci$ht Aichemicabdelaetry systgnobficlammd4 § whersimathe gomb efruseais acont ai ner to
deliver a 10 pressurized gas to the sealed chem cal container; (v) a
chem cHl coYAPAl'A®r delivery conduit connected between the seal ed

19. A chemical delivery system of claim 14, wherein the point of use is a

manufacturing process tool.

15 20. A chemical delivery system of claim 14, wherein the point of use is an

electronic fabrication tool.

21. A chemical delivery system of claim 14, wherein the point of use is a

semiconductor process tool.

20
22. A chemical delivery system for delivering an ultrapure chemical from a
liquid chemical container to a point of use in a semiconductor or a fiber optical
manufacturing process, comprising a prefabricated chemical container block for
containing an ultrapure chemical, a prefabricated recharge container block for
25 recharging a container, a prefabricated pressurization gas block for providing

pressure, a prefabricated purge gas block for purging a chemical, a prefabricated
waste recovery block for waste recovery, a prefabricated vacuum block for
creating a vacuum, a prefabricated solvent supply block for supplying a solvent, a
prefabricated degas block for degassing a chemical, and a prefabricated filtration

30 block for filtering a chemical, and



chem cal container and the second chem cal container connection joint, to
deliver an ultrapure chemcal to a point of use or an integral block, (vi)
a chem cawoasntaikner bypass conduit connected between the pcltaBiz@796 15
container inlet conduit and the chem cal container delivery conduit, (vii)
optionally, a chem cal container dischagrge conduit connected in line wth
the chem cal container inlet conduit or the chem cal container delivery
conduit, and (viii) a chemi cal container |evel indicator for nonitoring the
| evel in the 20 sealed chem cal container, wherein the chem cal container
inlet conduit conprises: a first chem cal container joint adapted for the
renoval of .the sealed container, and 25 a first chem cal contai ner

i sol ation val ve connegh&dinhé pesgabricaedfchemical comairext block ¢omprisesnd t he

seal ed container, and wherein the chem cal container delivery conduit
conprises: a che edirsichsmisahepntaingt eapmestionjomt adapied torke attae fg into the
sealed 30 chem‘.cad container, WO 03/012163 PCT/1B02/ 02796 54 a second
cheni cal cHIEHIHEY $E 8 on val ve connected between the second cheni cal

cont ai ner connecg;) osdaRidthemtdl Ediaifigal ed chem cal container, and a second
chem cal container joint adapted for the renoval of the sealed chem cal

cont ai ner, conne@ii)ed sbeandebemidabcangainerccophention doint adaptadiebe attaeteditbon 5
joint and the seal fg) hem cal container, and wherein the chem cal container
di schar ge chigtreral rises: a fifth chemical container connection joint,

and a chem cal ﬁ@taaé}ﬁﬁﬁcaq QBhthkr ¥t \BnEANERMEGED betwebh teWfirshchdificd f th

chem cal 10 co i ner connection joint and the chem cal container inlet
conduit or ¢dneindreohueetion jaint @idithe sehidd chemjcat oombaints tordediver @ t he
prefabricated recharge contajner block caonprises: (i) a first recharge
cont ai Her CRIRREIZEhEAS| 1B the sealed she@iqabcaiags ached to an

(v) a chemical container delivery conduit connected between the sealed
chemical container and the second chemical container connection joint, to deliver
an ultrapure chemical to a point of use or an integral block,

(vi) a chemical container bypass conduit connected between the chemical

15 container inlet conduit and the chemical container delivery conduit,
(vii) optionally, a chemical container discharge conduit connected in line
_ with the chemical container inlet conduit or the chemical container delivery
‘conduit, and
(viii) a chemical container level indicator for monitoring the level in the

20 sealed chemical container,

wherein the chemical container inlet conduit comprises:
a first chemical container joint adapted for the removal of the sealed
container, and
25 a first chemical container isolation valve connected between the first

connection joint and the sealed container, and

wherein the chemical container delivery conduit comprises:
a chemical container diptube with a first end extending into the sealed

30 chemical container,



15 integral block, (ii) a sealed recharge container, (iii) a recharge
contai ner chem cal inlet conduit connected between the first recharge
cont ai nerwomafexss on j oi nt and seal ed recharge contai ner PETABI2/02896 an
ultrapure chemcal to the seal ed recharge container, 20 (iv) a second
recharge contai ner connection joint adgpted to be attached to an integral
bl ock, (v) a gas conduit connected between the second recharge container
connection joint and seal ed recharge container to deliver a pressurized gas
to the sealed recharge container, 25 (vi) a third recharge contai ner
connection | oint, ?e@@ﬁ& agexﬁi?alggP@Me??sla?a@ith/_aﬁ'@ cohﬁ@c?éalrlg:ltwggxﬂﬁg sedovdi ) a
recharge contai ner chem ca el1very conduit connected between the third
rechar ge caihemidat comtainsecdnnedtigngoint aad thesealeé dhemichlavopeimanaml ner to
deliver chemcals to a point of use or an integral block, and WO 03/012163
PCT/ 1 B02/ 02796 &%cpnd £hemigal cepiaiiel iointpadantied dor 'I%éxrémwﬁi o thsrserlse noni t ori ng
the level inp the sealed r r t.al ner I cont ai ner
i rﬁ'f]g{m%a& ﬁ%‘ﬁf“{‘e C Sl?e%?ed%eet\ggeg tﬁ{e rgtgcpncrl \égxﬁﬁl%hlnco‘hth Jr%%ﬂﬂercggn

chem cal L SRprises: arge contai ner control

val ve conneginednd tHeegled chénichll sontdigghaddye contai ner connection joint and
the seal ed recharge container, a first recharge container joint connected
between the first recharge container connection joint and the seal ed
recharge coni ai ner End q fi{st recﬂar e cqglrl'nt ai ner isolation valve

connect ed b¥RSEEiEhe fRenpieglontaingr disChaTee Sondl COMPIISCY: s nnect i on j oi nt and t he
seal ed recharge £Anh3hdifical cofifhe?icBnidiBolRSnCaAgUi t conprises: a fourth
recharge contai ner connection joint adapted to be attached to an integral
bl ock, connect eca temiexd contames ecnirad vabye lvangpeteddntlae vath therfiféhcehenncal oi nt 15

and the seal ed recharge contai ner, a needl e val yve connected between the
second!% ec h@,n&éne(gé:ﬁp%%ﬁgp japiandthe ghemical conta\llner \{nlet conduit or %w c eV\ml?cal

container delivery conduit;

wherein the prefabricated recharge container block comprises:
(i) a first recharge container connection joint adapted to be attached to an
15 integral block,

(ii) a sealed recharge container,

(iii) a recharge container chemical inlet conduit connected between the first
recharge container connection joint and sealed recharge container to deliver an
ultrapure chemical to the sealed recharge container,

20 (iv) a second recharge container connection joint adapted to be attached to
an integral block,

(v) a gas conduit connected between the second recharge container
connection joint and sealed recharge container to deliver a pressurized gas to the
sealed recharge container,

25 (vi) a third recharge container connection joint adapted to be attached to an
integral block,

(vii) a recharge container chemical delivery conduit connected between the
third recharge container connection joint and sealed recharge container to deliver

chemicals to a point of use or an integral block, and



joint and the seal ed recharge container, a second control val ve connected
bet ween the second recharge container connection joint and the seal ed
rechar ge worBaines, 20 a second recharge container joint eomsecl/@ddet ween
the second recharge container connection joint and the seal ed recharge
contai ner, and a second recharge contasner isolation valve connected

bet ween the second recharge contai ner connection joint and the seal ed
recharge container, and 25 wherein the recharge contai ner chem cal delivery
conduit conprises: a third recharge container control valve connected

between the thi rgm)cw%%%%{] fievBfhohitér RFFARoARAUA BRI in fhe NI 1 d

rechar ge cont ai ner ’j Oi or t he renopva e sealed container,
connect ed bghls@eecHahie admaﬁp;brconnectl on joint and the seal ed contai ner, V\D
03/ 012163 PCT/1B02/ 02796 56 a third recharge container isolation valve
connected between the third recharge container connection joint and the

seal ed recha{l%g. R %1%% ner., careftaf Qur ﬁé}mcﬁciﬁﬁg 9(?11&1&"!}0 r??ﬁé i sol ation val ve

connect ed b¥ arge cont ai ner necti on joint and the

seal ed y echar ge £ap atdhaFge énﬁu&ebbntmmmt&dna@mweéme tfirstrrdcHaggdrar ge
cont ai ner connection j oi nt and the seal ed recharge container, and a

di pt ube wi tctomaalmerr@nn@ndn@om@amtthﬁ:athorePhﬁégse@mmemecharge cont ai ner and
inline with the echar e cont ai ner. chemcCL %ﬁ' ﬁ@yf con 10 wherein
the prefabri cate‘bl Fit Sechiree £opiabisT JIat 4HNGERCY Brhyeer, the: firgs e rg?rst

pressuri Zatéd?l'fhlﬂ&scoﬁh&@%nﬁ(ﬁﬂpﬁﬂtﬁ@@edl&i RkhAP2RoMMnkO angCEI Ve an inert gas;
(ii) at least one pressurfzation gas bl ock gas conduit; (iii) a

pressurization gafirshrenhkrgesohairien isolaione abervoantosa Iewomethe $mitd first 15
pressuri zation gas bl ock connection joint % & id pressurization gas bl ock
gas cHhdui kechaqrpg Foniaigeracosnection pi agh thesegle ‘?@W&PB@I&?&nnect ed between
said first pressurization gas bl ock connection joint and said

pressuri zati on gas bl ock gas

wherein the gas conduit comprises:
a fourth recharge container connection joint adapted to be attached to an
integral block, connected between the second recharge container connection joint
15 and the sealed recharge container,
a needle valve connected between the second recharge container connection
joint and the sealed recharge container,.
a second control valve connected between the second recharge container
connection joint and the sealed recharge container,
20 a second recharge container joint connected between the second recharge
container connection joint and the sealed recharge container, and
a second recharge container isolation valve connected between the second

recharge container connection joint and the sealed recharge container, and

25 wherein the recharge container chemical delivery conduit comprises:
a third recharge container control valve connected between the third
connection joint and the sealed container,
a third recharge container joint adapted for the removal of the sealed

container, connected between the third connection joint and the sealed container,



conduit; 20 (v) a pressurization gas block filter connected between said
first pressurization gas block connection joint and said pressurization
gas bl ockw@as/oienduit; (vi) a first pressurization gas blPcTHB@I%Ur e
sensor connected between said first pressurization gas bl ock connection
joint and said pressurization gas blocg gas 25 conduit, and (vii) a
pressuri zation gas bl ock check val ve connected between said first

pressuri zation gas bl ock connection joint and said pressurization gas bl ock
gas conduit, and 30 wherein the at |east one pressurization gas bl ock gas

condui t conpri se ihhmeglﬁfrgéa Qﬁngggélgﬁg;{,g@&ﬁmeﬁg% ge%@ﬁ)ﬂg tRir@ssuri zation

gas bl ock connection joln apte e attache an integral block, a

pressuri zatjeoirg@sorthiaekconaedtion juiat mel tptstaledtdchargeconminerd bet ween sai d
second pressurization gas bl ock connection_joint and said check valve, 5 a
pressurizati on gafousthgerhasgmeanginerdsalatiaioyaheceardeyed hetsises tedhitdcond

i zat hoed nerapet . Hedhy .
Check  vai vischal SotaBEo P RREEbAT s 8 seDBE S RERARNE, T°C 00 7% 1

connected bet weeflp§connesRa BRfvdeh e thirdzattiaegfe gastaifdravkneiongeiat a j oi nt
and said pressurization gas block 10 check valve; wherein the

prgfabricanbdsgﬂubemgasebbmakwndméri;es: (i) a first purge gas connection
bne. pur o gas. cohGanbe SRt  irs s Erphlih o b HeRE PO GLooBBIALG bet veen
the first PR WP theGea? ¢iinicREmRAddiVeBeca@giicondui t, (iv) a
pressure regulator connected between the first” purge gas connection joint
and purge gas conduit,
10 wherein the prefabricated pressurization gas block comprises:
(i) a first pressurization gas block connection joint adapted to receive an
inert gas;
(ii) at least one pressurization gas block gas conduit;
(iii) a pressurization gas block isolation valve connected between said first
15 pressurization gas block connection joint and said pressurization gas block gas
conduit;
(iv) a pressurization gas block regulator connected between said first
pressurization gas block connection joint and said pressurization gas block gas
conduit;
20 (v) a pressurization gas block filter connected between said first
pressurization gas block connection joint and said pressurization gas block gas
conduit;
(vi) a first pressurization gas block pressure sensor connected between said
first pressurization gas block connection joint and said pressurization gas block gas
25 conduit, and
(vii) a pressurization gas block check valve connected between said first

pressurization gas block connection joint and said pressurization gas block gas

conduit, and

30 wherein the at least one pressurization gas block gas conduit comprises:



20 (v) a purge gas filter connected between the first purge gas connection
joint and purge gas conduit, (vi) a purge gas control valve connected

bet ween tWe 0Bior=b3 purge gas connection joint and purge g&e€Tapeaderee, (Vvii)
a purge gas check val ve connected between the first purge gas 25
connection joint and purge gas conduits; (viii) a purge gas pressure sensor
connected between the first purge gas connection joint and purge gas
conduit, and (ix) a purge gas flow restriction orifice connected around the
purge gas control valve, and 30 WD 03/012163 PCT/1B02/ 02796 58 wherein

the purge gas Coglg%&%% ggg@{rggﬁ% ggstblbaaé&nneaﬁm 6P Adaghil GedRfctangect i on

joint adapted to second purge gas I ntegral block, and at
| east one par peegpaldlagkint rol val ve, connected between the first purge gas 5
connection joint and the second purge, gas connection joint; wherein the

prefabricated wadPESTEFAY: gasmlwn%}?ﬁ@#@é&twp#}y ¢oniegted b%&@f’é s3idcovery
connecti on Jegﬁ)&f pl%gs%?fzgﬁlorf ga{srb‘f&c?t' c%ﬁnmhgoi%{ L GAT %ﬂe%ﬁ%lvgne I ntegral
1) a seal é n

bl ock, 10 (1 waste recovery c arner, (111) a aste recovery

inlet gonnected Ppicspeiatiiegsaadbadconasl ealveconretid betwdeaisaidrseesid t he first
waste recovery connection joint, (iv) a second waste recovery connection

j oi nt adapt préssupizatéonsgas Miorkoconaectian joint agh said preswkization gag)bleck@sele exhaust
connect ed between .the seal ed waste recovery container and the second waste
recovery cof¥c8n joint, (vi) a first waste recovery control valve

connect ed bet weefisddbfd PRSLRIZalbEEas BBk peSsupsdiSorcedimb&bd b@Wded ¥id) a waste
recovery |evel indicator for nonrtoring the level in the seal ed
second pressurization gas block connection joint and said pressurization gas block

10 check valve;

wherein the prefabricated purge gas block comprises:
(i) a first purge gas connection joint adapted to be connected to a first
integral block,
15 (ii) at least one purge gas conduit,
(iii) an purge gas isolation valve connected between the first purge gas
connection joint and purge gas conduit,
(iv) a pressure regulator connected between the first purge gas connection
joint and purge gas conduit,
20 (v) apurge gas filter connected between the first purge gas connection
joint and purge gas conduit,
(vi) a purge gas control valve connected between the first purge gas
connection joint and purge gas conduit,
(vii) a purge gas check valve connected between the first purge gas
25 connection joint and purge gas conduit,
(viii) a purge gas pressure sensor connected between the first purge gas
connection joint and purge gas conduit, and
(ix) a purge gas flow restriction orifice connected around the purge gas
control valve, and

30



20 waste recovery container, and wherein the waste inlet conprises: a
second waste recovery control valve connected between the first waste
recovery wormaetitbdn joi nt and the seal ed waste recovery c@®QTaABORN279625 a
first waste recovery container joint connected between the first waste
recovery connection joint and the sealgd waste recovery contai ner, and a
first waste recovery isolation valve connected between the first waste
recovery connection joint and the seal ed waste recovery container, and 30
wherein the waste exhaust corrpri ses: WD 03/012163 PCT/1B02/ 02796 59 a
second wast g, &g@qﬁgwﬁ '%% éﬁﬂc\bﬁl sconnect ed between the second waste
recovery connection-| Fed wast e recovery container, a second
waste recovery CaméaatOﬁﬂsdcmmpurgegﬁecdrmdcthmtmﬂmadadm edmontneatakton recovery
connection joint and the seal ed waste recovery container, and 5 a third
wast e recov@ﬂ?ﬂdcmrrg¢ﬁﬂs intagrd Mné@‘i ed between the second waste recovery
oot onhe vear B BACREE RS cR] Fall € SRR RANBLI B IR EL st "°)

prefabricated va cuum genera

first vacuuggniedioh j6RPhidihe\saond puB d gR&omhdokioh fginyyacuum gener at or, and
(iii) at least one vacuum conduit adapt ed to provi de a vacuumand in line
with the vacuum generator and 15 wherein the vacuum conduit conprises a

vacuum bl ock connecti o g%ﬁt ed.to e atta G’d to_at. | east one
integral block, and a¥ ePEF WEF&W echﬁ(?ve&Y Gk G8RENSect ed bet ween

the connection ({ )O'a’ﬁrstawoﬁjstcf FH%OV&? ‘éHHﬁé&ﬁGﬁj&ﬁtOJdapt%@ tYRRERle Wdsfefrom at

prefabricated sol'vent supply k conprises: (1) a first solvent supply
connecti on Jeastohe adegrakblotiq be connect ed to a first integral block,

10 (ii) a sealed waste recovery container,
(iii) a waste recovery inlet connected between the sealed waste recovery
container and the first waste recovery connection joint,
(iv) a second waste recovery connection joint adapted to be attached to an
integral block,
15 (v) a waste exhaust connected between the sealed waste recovery container
and the second waste recovery connection joint,
(vi) a first waste recovery control valve connected between the waste inlet
and the waste exhaust, and
(vii) a waste recovery level indicator for monitoring the level in the sealed

20 waste recovery container, and

wherein the waste inlet comprises:
a second waste recovery control valve connected between the first waste
recovery connection joint and the sealed waste recovery container,
25 a first waste recovery container joint connected between the first waste
recovery connection joint and the sealed waste recovery container, and
a first waste recovery isolation valve connected between the first waste

recovery connection joint and the sealed waste recovery container, and

30 wherein the waste exhaust comprises:



(i1) a sealed solvent supply container, (iii) a pressurization solvent
supply gas inlet connected between the first 25 solvent supply connection
j oi nt andwbDhg/saa ed container, (iv) a second sol vent sup@CI/IBa02ESt i on
joint adapted to be connected to a second integral block, (v) a solvent
supply delivery outl et connected betwsgn the second connection joint and
the seal ed container, WO 03/012163 PCT/1B02/ 02796 60 (vi) a solvent supply
control val ve connected between the solvent supply pressurization gas
inlet and the solvent supply delivery outlet, and (vii) a solvent supply

| evel i ndi cator z{@coﬁ@WaEtQrré:c’&%fyh?olh%al@@c&ﬁ@cti@?J_ﬁtt‘%@en AReBOMET » S

wherein the pressurization gas Irnlet conpri ses: Irst sol vent supply

cont ai ner |washd recovdte cbrikckion yentandhke §datesit wastmreeotérpronfapient and t he

seal ed container, a second control solvent supply valve connected between
the first sol verd secoud WasprocopenyrROBIANSH J91gt ¢ANNSEEd perwesh hecs§c@l vent suppl y

irst. e SFOYBRITOBESh 198l v ]
First sol vt Rephhy coBeBflojit ik ‘ARG SAADER AQ, 7 Joer 11

contai ner, and W@l wastd'ecoRiry @bfitrél WaPleycodfédtedEbatwe thetsecmdwdsees: 15 a
sol vent supply diptube with one end extending into the seal ed container, a

second sol veentvesy pgiineciiemjointiand theassealed AsHICE@ETY 6ORRIBAT; seal ed sol vent
supply contai ner and the second sol vent supply connection joint, a second
sol vent supply contai ner joint connected between seal ed solvent supply

container and the SeC@H&eﬁlqhagfktfabmafehwaaﬁmsrdck%mbﬁmt;, 20 a third
sol vent supply control valve connected between seal ed sol vent supply

cont ai ner and t h@ aeaomndn geheratnt, supply connection joint, and a fourth
sol vent supply contrgl val ve connect e? bet ween seal ed sol vent sulpply

cont ai Her and’ t héD) s HEH yaQHmRIGEk sopsal yalvs im dBe dih the vaguum generator,

and
(iii) at least one vacuum conduit adapted to provide a vacuum and in line

with the vacuum generator, and

15 wherein the vacuum conduit comprises
a vacuum block connection joint adapted to be attached to at least one
integral block, and
a second vacuum block control valve connected between the connection
joint and the vacuum generator;
20 wherein the prefabricated solvent supply block comprises:
(i) a first solvent supply connection joint adapted to be connected to a first
integral block,
(ii) a sealed solvent supply container,
(iii) a pressurization solvent supply gas inlet connected between the first
25 solvent supply connection joint and the sealed container,
(iv) a second solvent supply connection joint adapted to be connected to a
second integral block,
(v) a solvent supply delivery outlet connected between the second

connection joint and the sealed container,



25 wherein the prefabricated degas bl ock conprises: (i) a first degas bl ock
connection joint adapted to be attached to an integral block; (ii) a
second dewesbinek connection joint adapted to be attache@craBean279nt egr al
bl ock; WD 03/012163 PCT/1B02/ 02796 61 (iii) a degas block chem cal inlet
conduit conprising a first degas bl ocksy i sol ati on val ve and connect ed
between the first degas bl ock connection joint and the second degas bl ock
connection joint, (iv) a nenbrane cartridge connected between the first
degas bl ock 5 connection joint and the second degas bl ock connection

joint, (v) a deQ@a |sBf¢Knt d;ﬁ?gk%ht@w @éc&ﬁ@&%&@@'{ﬂﬂoﬂ%n@sﬁﬁpnd degas

bl ock isolation ve an nect ed bet ween rst degas bl'ock
connecti on prebsutizatsh gdshisles@riohd soleg@supplgalelicarpronded,andj oi nt, and (vi) a
degas bl ock control val ve connected between the nenbrane 10 cartr dge and
the second degas(Vid) cesolveshserply kel igdisator Sorgmopitaraigthe Ilﬁé’eb’r"épﬁﬁ‘ﬁ t ed
filtration bI ?ck conprises: (i) a first filtration block connection joint
adapt ed to B8 ¥Hnected to a first int egral block, 15 (ii) a second
filtraty on bl ock connection joint adapted to be connected to a second
integral block, and (iii) at least one filtration conduit connected between
the first fwht:nea'tnhomressllrmahongaﬁ]@lﬁt|C©mpI16ﬁSnt and the second filtrati on

bl ock connecti on n.the trati conduyi t o

First 111rati ond BriservedulRy shdined oittsambeieEbueRt wRCTpRidpy °
filtration o@ﬂt%ﬁﬁ tﬂé’%&ﬂﬁ%ﬁtcbﬁtﬂldep' nt and the second filtration bl ock

connect i on ol nt, ter connected between the first filtration bl ock
connection j oi Nt a sevdnd bentral @ovent supplyrvai vecronhéadekbetwaeretheifust jobvemt , and 25
a second filtration bl ock isolation valve connected. between the first

filtraiQ on siPpbkcagasioalPEhapdihgsealadselyent SUPRIK GORRIEF-AMon bl ock

connection joint a first solvent supply isolation valve connected between the first solvent

supply connection joint and the sealed solvent supply container, and

wherein the solvent supply delivery outlet comprises:
15 a solvent supply diptube with one end extending into the sealed container,
a second solvent supply isolation valve connected between sealed solvent
supply container and the second solvent supply connection joint,
a second solvent supply container joint connected between sealed solvent
supply container and the second solvent supply connection joint,
20 a third solvent supply control valve connected between sealed solvent
supply container and the second solvent supply connection joint, and
a fourth solvent supply control valve connected between sealed solvent

supply container and the second solvent supply connection joint;

25 wherein the prefabricated degas block comprises:
(i) a first degas block connection joint adapted to be attached to an integral

block;

(ii) a second degas block connection joint adapted to be attached to an

integral block;



23. A chem cal delivery systemof claim22, wherein the point of use is a
vapori zer. 30 WD 03/012163 PCT/1B02/ 02796 62 24. A chem cal delivery

syst em ofwoloaiom182, wherein the point of use is a nanufa®CaMBYP2pIOCESS
tool. 25. A chem cal delivery systemof claim22, wherein the point of use
is an 5 electronic fabrication tool. g6. A chem cal delivery system of
claim22, wherein the point of use is a sem conductor process tool. 10 27.
A nmethod for delivering an ultrapure chemcal to a point of use, which
conprises: (i) connecting a chem cal container block containing an

ul'trapure chem C(Zil[i) a 188 bR Th 1capﬁhét\é§ﬁdéh8itbédﬁfﬂﬁsi@gnﬂﬁ('§t gbgdsrHis@duci ng the

ul trapure chemc toa point of use. 1 A net hod according to claim
27, furt herisclatipn valve gnd commecttd betwatn teafitst degas black egnidctibh guifit and sai d
chem cal delivery system 29. A pethod according to claim27, wherein the
i ntegral bl GereqoRd slegaschleck ¢angastion JPWEhar ge cont ai ner bl ock, a

pressurization g leﬁe;hlfbrax?e %{rgﬁgggﬁnég[eg%tw&gﬁg%Elgst?gégseﬁg ry block, a

vacuum bl ock, a | vent "supp egas ontro bl ock, or a

filtraty on &naekion3Bint Andriiehrecbraciegasiblock tennetttdnot, Wherein the integral
block is a solvent supply block or a recharge container block, and further

conpri sing the svgp degastgockethemieal pytlet copfluiepemprasing aispgong dggashlee pri or
to introducj .the ultrapure chem cal .. t 0l f_use.. : t hod
accor di ng t‘églg?l%‘? ¥alse ?n‘&/ﬁ%}n&ftﬁd gﬁté" &8 mfetﬁftsg?%ag @Foégtcgﬂnﬂ’lgﬁqlﬂéﬁgr oup

consi sting fﬁt:iseéoﬁa%g&%leék confbétY8inef andan, 1sopropanol /tetrahydrof uran WO
03/012163 PCIT/1B02/ 02796 63 m xtures, tetraglyne, xylene, toluene, butyl
acet ate, benzonitvi) helegasttlackotontiodxame connected between the membrane

10 cartridge and the second degas block connection joint; and

wherein the prefabricated filtration block comprises:
(i) a first filtration block connection joint adapted to be connected to a first
integral block,
15 (ii) a second filtration block connection joint adapted to be connected to a
second integral block, and
(iii) at least one filtration conduit connected between the first filtration

block connection joint and the second filtration block connection joint,

20 wherein the filtration conduit comprises:
a first filtration block isolation valve connected between the first filtration
block connection joint and the second filtration block connection joint,
a filter connected between the first filtration block connection joint and the
second filtration block connection joint, and
25 a second filtration block isolation valve connected between the first

filtration block connection joint and the second filtration block connection joint.

23. A chemical delivery system of claim 22, wherein the point of use is a
vaporizer.
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octane, or mxtures thereof. 32. A nmethod according to claim27, wherein
the point of use is a vaporizer. 5 33. A nethod according to claim 27,
wherei n twe ipminw3 of use is a manufacturing process tool PC34AB0Ao2mst hod
according to claim 27, wherein the point of use is an electronic 10
fabrication tool. 35. A nethod accordigg to claim27, wherein the point of
use is an optical fiber manufacture tool. 36. A nethod according to claim
27, wherein the point of use is a sem conductor 15 process tool. 37. A
met hod according to claim27, wherein the ultrapure chemcal is selected

fromtetr ar’@{_hﬁl &%ﬁé&gggg’ggfg dm OF BRIN 9% Y whéreR@e point of use is a

copper (11) br s(hexa acetonate),

copper (| 1') exaffhctoringpeicydsacalt onat e 20 tetranet hyl vi nyl si | ane,
triisobutylalum num trinethylamnalane, triethylam nal ane,

di met hyl et hyl am nal ane, bis(trinmethylam n)al ane, dinethyl al um numhydri de,

o LUl ] SR STTAN S IR ot

25 ( Ta(dNet) sipctrdnddfadtivatiopansliachl ori de (TaCl5), tungsten hexocar bonyl
(WCO) 6), bisdipival oyl nethanato barium (Ba(DPM 2), bi sdi pi val oyl met hanat o
strontium (Sr(DPM 2), bis-isopropoxy bisdipival oyl nethanato titanium

Ti (1- OC3H7 tri t.hyl al i T ) tet ki sdi t hvl : . .
(2t (it ekt B SR b AR FF A0, oo
t - But oxi de ge%ﬁ&érrd%l}_?l&ocgﬁttbélki sdi et hyl am no haf ni um WO 03/ 012163

PCT/ 1 B02/ 02796 64 ( Net)4), tetrakisdi nethylam no hafnium (Hf (NVE)4),
haf ni um t - But oxi de (Hf (t-Cbu)4), trihexafl uoroacetyl acetate plati num

Pt (Hf &) 3), _ bis(et hyl cycl opent adi enyl t heni um (Et Cp2Ru) . . acetyl acet at
G Ul (17 ASGBS 00 BRI SRR ok RaREe CHRpa i PRk Bk e Eiounde,

comprises:
(i) connecting a chemical container block containing an ultrapure chemical
to a chemical delivery block; and
(i1) introducing the ultrapure chemical to a point of use.
15 28. A method according to claim 27, further comprising connecting at least one

integral block to said chemical delivery system.

29. A method according to claim 27, wherein the integral block is selected from a
recharge container block, a pressurization gas block, a purge gas block, a waste
20 recovery block, a vacuum block, a solvent supply block, a degas block, a control

block, or a filtration block.

30. A method according to claim 27, wherein the integral block is a solvent
supply block or a recharge container block, and further comprising the step of
25 delivering a solvent to an integral block prior to introducing the ultrapure chemical

to a point of use.

31. A method according to claim 27, wherein the solvent is selected from the

group consisting of: isopropanol, tetrahydrofuran, isopropanol/tetrahydrofuran



5 bi sdi pi val oyl net hanato | ead (Pb(DPM 2), bisdipival oyl methanato zirconium
(Zr(DPM 4), trimethyl bisnmuth (Bi Me3), tetraethylorthosilicate (TEQCS),

t ant al um wenBaetikoxi de (Ta(OEt)5), tetranethyl cycl ot et rasiPlcadaaozo27IMCTS) ,
bi s(tertiary-butyl am no)silane (BTBAS), trinethyl phosphate (TMPO),
trimethyl borate (TMB), or trimethyl phogphite (TMPI). 10

mixtures, tetraglyme, xylene, toluene, butyl acetate, benzonitrile, ethanol, hexane,

octane, or mixtures thereof.
32. A method according to claim 27, wherein the point of use is a vaporizer.

33.. A method according to claim 27, wherein the point of use is a manufacturing

process tool.

34. A method according to claim 27, wherein the point of use is an electronic

10 fabrication tool.

35. A method according to claim 27, wherein the point of use is an optical fiber
manufacture tool. .
36. A method according to claim 27, wherein the point of use is a semiconductor

15 process tool.

37. A method according to claim 27, wherein the ultrapure chemical is selected
from tetramethylsilane, dimethyl-dimethoxy-silane,
copper(II)bis(hekaﬂuoroacetylacetonate), copper(Il)hexafluoroacetylacetonate
20 tetramethylvinylsilane, triisobutylaluminum, trimethylaminalane,
triethylaminalane, dimethylethylaminalane, bis(trimethylamin)alane,
dimethylaluminumhydride, titanium tetrachloride, tetrakisdimethylamino
titanium (TDMAT), tetra-kisdiethylamino tantalum
(Ta(Net)s), penta-kisdiethylamino tantulum
25 (Ta(Net)s), tantalum pentachloride (TaCls), tungsten
hexocarbonyl (W(CO)s), bisdipivaloylmethanato barium (Ba(DPM)2),
bisdipivaloylmethanato strontium (Sr(DPM)2), bis-isopropoxy
bisdipivaloylmethanato titanium Ti(1-OCsH7):DPMz, trimethylaluminum (TMA),
tetrakisdimethylamino zirconium (Zr(NME)), tetrakisdiethylamino zirconium

30 (Zr(Net)s), zirconium t-Butoxide (Zr(t-OBu)s, tetrakisdiethylamino hafnium
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(Hf(Net)s), tetrakisdimethylamino hafniurﬁ (Hf(NME)+), hafnium t-Butoxide
(Hf(t-Obu)s), trihexafluoroacetylacetate platinum (Pt(Hfa)s),
bis(ethylcyclopentadienyl) ruthenium (EtCpzRu), acetylacetate iridium
(Ir(Acac)), dipivaloylmethane compounds, alkoxide compounds,
bisdipivaloylmethanato lead (Pb(DPM)2), bisdipivaloylmethanato zirconium
(Zr(DPM)4), trimethyl bismuth (BiMes), tetraethylorthosilicate (TEOS),
tantalum pentaethoxide (Ta(OEt)s), tetramethylcyclotetrasiloxane (TMCTS),
bis(tertiary-butylamino)silane (BTBAS), trimethylphosphate (TMPO),
trimethylborate (TMB), or trimethylphosphite (TMPI).



