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DELI VERY SYSTEMS AND METHODS FOR DELI VERI NG AN ULTRAPU M“CAL FI ELD OF
| NVENTION 5 The invention relates to integral blocks, chem cal delivery
syst ens an%mmg%hods for delivering an ultrapure cherpcggjgﬂzmgm a chem cal
cont aj néf® oint of use. In particular, the invention relates to

chem cal delivery systens and nethods for deI i vering ultrapure chem cal s
to manufacturing process tools, such as seniconductor tools and optical

fi ber manufacture process tools. 10 BACKGROUND OF THE | NVENTI ON Chemi cal
precursors. are used to grow filns in the manufacturing process of
Integrated circuits and optical fiber products. These chem cal precursors
normal Iy have ultrahigh purity levels and are fed from chem cal containers
to a point of use 15 with chem cal delivery systens. The chem cals coul d be
easily contamnated if the delivery lines and those connection points are
not properly purged and cl eaned. ~Contanmi nants include anbient air,

particul at e nENTEGRALABUOGKSs CHEMICGAT, DELINERYSSHSTEMBAND ¢ | ude reacti on
products of cHMETHODSFERIEIIVERING ANTEBRAPHRE GHEMICMure. The

‘contam nants may diffuse into the delivery lines .20 fromthe anbient

at nosphere when the lines are not properly protected. Any contam nant wl |

seri ousl Y FEELS'0 Wproduct ion yields. For exanple, particulate
i mpurities could change the dielectric property of dep03| ted filnms and
short the conduct.i ve .con ﬂﬁ:@ LegUrsors are
del i véred in iihlﬁff‘ %%eg?e%g ?]h‘%ratllggqﬁs{s %ggﬁgaqfdgre clg?@rﬁnga vapor

deposi ti Ofpetha@Wor @éhv% ghamipead chemical fromlai chethidalpoamimer tohqmnnl ves at room
condition, such as TE (tet raet h)él orthosilicate Sonme of the

cheni cal sofwse. ilmpatitular, ﬁlﬁa@éﬂt&ﬂm tes taehsmicat @ﬁl’ée’?%lﬁéis‘?rﬁs ?I}dqw d phase at an
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semiconductor tools and optical fiber manufacture process tools.

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 contarrﬁna;ed 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 .cdntaminants 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 TiCls.
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




(tetrakis-dimethylamno titanium). Often, chem cals in thersebivboppase,
such as BST (bariunfistrontiumtitanate), are dissolved in a suitable

sol vent before delivery. For a stable and continuous delivery of

chem calygy ozl container either in series or in pagpmd@ieés usually
used for delivery. An enpty container 5 could be replaced with a ful

contai ner while another container s still in use. In the process of

repl acing an enpty container, chemcals remaining inside the line and the
joints nust be cleaned to prevent the residue chem cal from contam nating
the system or spilling into the system Exposure to these chem cals should

al so be L - of t O ¢ e a fire hazard
#tét%s&@ﬁ:tﬂ}ﬁ%&nﬁﬁg tzﬁl{u‘r?n). Oieh, Ghicai¥Gn YhelsOifd Shasd)sudos

or exploston ri er ‘reason to clean the tesidual chem cal is that
the resi dpst Gasifim/sasitiunptinnae)s arc dissalnedcialasuitable sobreatbefizove wil | react with
air and noi sture.” The  reaction ;S)roducts con I nant the delivery

il )
syst em andeliveryt tir 2 sigble apdbprntigpay flﬂl"eﬁ'e"fcfglp\?@? . .uaa W the chemical may
al so reacf.,\ ﬁ‘QFﬁésrﬂﬁ?ﬁlng%l%‘%éﬁ@yg’g'fd RF QElteR. SR blqp@ralaﬁtaihgf very difficult

to be renbved.” Tn this"case, Ivery li'ne 15 coul d be bl ocked,
resul §i ngeduld Ishi replacet iwithat fubl comhinetetliileangther Hortaimevis sfill whess. dhe j oi nt's of
chem cal container and, delivery |ines ﬁre di sconnect.ed {].he | i nes nust be

pr ot ect edtf P&Wﬁsﬁ‘ﬁe@k’ﬁc’é‘_ﬁ ap LMY FORARCT, SPGIFAlHEEMAing e MR IS 4 + o pr ot ect
the | neSydd oCiud Be bidhdeld 2 fhavdob toedtu eribal VR Lonflfinglia  Of { he

broken join ank the opehing. Therefore, blocking inert gas nust be
20 provi dehd sgseent, foe spifling \neto yhessy siere mExpdsuesrto these eheplicatsshewld alse beheni cal

container, the |Iines st al sp be cl eaned.and rged.with.inert gas,
vacuum a‘ﬁ‘B‘t‘fdm a%@ﬁ%a’&é’g’% e"tW_“’teB' PG POSHR @@H}azzﬁapgpwé?s?qperfs;l/c. to assure the
lineg,! nCJ\H&hé?Qer&ﬁd@égﬂrﬂfeﬁé&i&lﬂlc&ﬁﬁéﬁlﬁ%atm Ye@iRY & ANt ami nants free.
Chem cal s are usually delivered by pressurizing the chemcals with an inert
25 gas t hprecugtor ahemiralé mentionkthahovepwilbreay agthaicandimpistares doent are needed for

system purge, a different design of manifold.is co nly. . The design
and oper a’fe?&?n pERdugts gk FW“"%EF@??I‘YFQF _§/XSI° ﬁg_r@fﬂheé n“]leg‘iE‘ﬁ‘)/’%%@?ﬁgcm _
properti eg, deTiP&e&%@ﬁé O thi AemidaPmBP ko Wabtiwiodit Siasmelethiewer y systens with

di fferent design and operation procedures. Therefore, it is not cost

ef f ect i vepibduceaolidihattio very difficudttode rémeved. Bothisyesses ithe debverynling i pl e cheni cal

precursors._ Furiher s SOl 10385 SRR IFLIRRg: 16 January 2006 WO 03/ 012163

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'u't
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, dependi-ng 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 multiplc chemical precursors. Further, some necessary functions,




3 such as bl eeding gas for blanking an open joint after g§s$ kNg a
chenmical container fromthe delivery systemnanifold, may not "be properly
arranged or nmay be conpletely ignored. Wth dual or nmultiple containers in
a paral :ﬁﬁ%ﬁpgenent, the alternate 5 usage of tweghpiRiRsCONt ai ners

I ndeed P8 e chem cal demands of process tools. It has been realized
that the delivery manifold and correspondi ng control are nore conplicated
t han a single changeabl e contai ner 'system It also requires a nultiple
arrangenment for supplying-purge gas and liquid solvent. Therefore, nore
components such as val ves and connection fittings are needed for such a

delivery 10.s e | n i tio . : .pat.i on of the

del i very §‘§F§'tag§fef’% %ﬁﬁgﬁ%soggﬁngﬁggﬁ%ﬁﬁ{cgﬁ%g%ﬁ& e %ji sconnect ed

whi | e replaiing toiethe dplivent §gled mifeld, mah aod tegireperiyukengedwemapr ticl es at

rather high concentrations if the chemcals are not filtered. These

parti cl esberegmpletelyiignored. f r om chemi cal  manuf acturing process, cheni cal

packagi ng, an par ' td Gl r taiRARS and nust be
gm%%@% 7 n&nﬁt’iﬂéé)%bél;a?rféés ih &/ parandl zﬁra& et L BETAIR A

renoved from 'S “1'n mai'ntalrn chem cal delivery system

f unct isoni Gehe bORMRY driindd dortaifees indbddyndetsghe cirepditat dénmmdy ofgiroeesof | P and
optical -fiber manufacture. Al though there is a need 50 rem)ge particles

from chetdolsalIshastbeer eealiged that the Salivery manitold androorresioPding OIS, ¢ or. doi ng so,
because of _a lack .’ ' i | lahiigdsiagON ar r angemnent
into a ch&%“&%{F%‘S‘BP‘%’rg‘S@H@%‘%%ﬁ{&E@vﬁ&? %/blésglbsﬁ#gﬁﬁ?%%éﬁﬁ[}g#%}ﬁg?nﬁgé delivery
systens, aultpledriaigertond &rsipplyingigurge gaand liguid aalveriie Themdores meged as t he
pressuri zation gas. In many existi ng chem cal %eg'ltj ver%pa}/st ens, residue

cheni cal s CORANGR'S s4¢h apraAIVEsIME conIRFIOR {HiNgs aceneedrd igiic ¥ %ame gas

Sour G _as EegrE iwdgaﬁi%,qglc glﬂlﬁce fof BiBuntifiRioR E)_?lﬁxl'éldél'i?eﬁ kyRnO@Sredses expensi ve,

usage 25 gas’ T or purge purpose w Incredse the operation cost.
Al so, | eakagsseafiore fuihts ueedga be distomndcled verilbireplacing the spbig centangrsi nduce
operation concerns for other qperation procedures. exanpl e, chem cal

del i very syst eRienyealicaull e particles atrather Hﬁﬂ’t@l“?@i‘@‘%ﬁ%ﬁ’?i ng systems need to
e el ARl R Ayl B V0% D0,
| eak checkapifectatingstocet§ cllemivalipyckagig, and transportation. Particles are
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 rﬁost 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 purgé will mislead the leak check operation.




WO 03/012163 PCT/1B02/ 02796 4 Accordingly, what is needeﬁiﬁbﬁlggﬁ%@%t are
I ntegral blocks and chem cal delivery systens designed fof deli'vering
chem cal precursors fromchem cal containers to a point of use. The point
of use iWOpPHER®Bably a tool for chemical vapor fil mREIBEYRV6N. |n
addition, the chem cal delivery systemwould have the 5 flexibility to
easily add other function bl ocks. Thus, what is needed is integral bl ocks
that can be added into the basic delivery system for various chem cal
delivery -needs. This invention answers this need. SUMVARY Enbodi nents of
the invention relates to integral blocks used for chem cal delivery,

net hods for chdwtordinglsewhat @ neededsn fesi art are integiral dlosky andchespistlc cheni cal

delivery systens with variqus, i.nteqgral .bl.ocks for. the del|jvery of different
cheni cal s_d@WW@F@ Wéﬁﬁ?ﬁ?&i%’#‘gﬁ galﬁfeépgprggoyn}a}e c!raie may be provided
chemi cal  qQghimefsYo a puist Gsd. OTheiint o8 hie'18 pff bl @ toob fog ehénieals T rom cheni cal

containers to a point of use, 'such as tools for chem cal vapor film
deposi t i orvapérifilm depositiog. dinadditionx theichémipalidgliveng system werdd Bavedhe f uncti on

‘bl ocks. | rticulars,...one enbodi.nent r.el t . nt supply bl ock
to suppl yq’leg@fl%mca 'Eyrddﬂl?ﬂjﬁéﬁmﬁu%ﬁ‘gcgs'gg@sblw%%%g ?%edgdulgp@ ;Qérélgs for purge; a
wast e 1 ecqyRky i @f e hlel 26 IHDasibadlived] sywamtfer Varions clbmftacal del i very
system a degas block to 20 renove dissolved gas in chemcals to assure
cheni cal - fdeliveranasds uBhis inyentignfanswersthisdiged.bl ock to rempve particles from
chem cals; and a control block consisting of the necessary conputer system
or PLC to receive and send signals for automatic control. Each bl ock can
be added igiamialRey basic delivery systemfor various chem cal delivering
needs. 25 Wth such a system for instance, chem cal delivery for high
vapor pressur e Embodimentd of thoinventive klakdsitd intepraii ldcka ubaisfor clegnsicdm at a | ow

cost. Chem cal deljver W th speci al, need such.as. splvent flush

cl eani ng %Yeﬂy’ﬂ’éet%‘ﬂﬁefgwhte 1‘3113&%"%5?’@5“@ |35 PBvgTsal QIbaFic S e‘BH’a\t ng sol vent
suppl Yi g gBlAc syl Dafous MiegHaPbloBlsTe K thedSlivety BPUIGREAL chdnitile basic
system coul d be "added for other purgoses, such as” waste 30 chem cal

recovery, aoheystenablefning patposas, Prpderably) there miay be pngvidettichomied! delivesr ent 16

January Zgjgs%m for delivering chemical precursors from chemical containers to a point of use,

such as tools for chemical vapor film deposition while having the flexibility to easily
add other function blocks.
In particulars, one embodiment may relate 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
Tiecessary 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 delivefy 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




WO 03/ 012163 PCTI I BO2/ 02796 integral blocks may not changgj gal |

desi gn of the basic system and other function blocks. The i1 ndi'vidual bl ock
could function independently for chem cal delivery requirenment. A further
aspect oWOWRBLZHfiSesent invention provides an integral BCHBR202E®nnectable to
a chemcal delivery systemfor delivering an ultrapure chemcal froma
liquid chemcal container to a poifit of use in a sem conductor or a fiber
optical manufacturing process, wherein said integral block is a chem cal
cont ai ner block for containing an ultrapure chemcal, a recharge . _
contai ner block for recharging a container, a pressurization gas block for
provi di ng iptegiakbioeks nay mot dengeabe tteradldetign ofl e hasigsysgmaand lotwer cal or

contam nant, a \wasje ..eGoyer ock wast.e recovery, a ,vacuum bl ock for
creating a‘;“%’tﬁ’ﬁmﬁ% ’értﬁ‘l‘@‘}éﬁfl‘yaé Bi?ﬁlf W“quéleﬁuqﬂd?d@ﬁﬂﬁlﬁm@? %’@c@ml‘é"gl vent, a degas
bl ock for diﬁga.%%écﬂge[ﬂm@.hem cal, a filtration block for filtering a

chem cal or conbi'hations thereof, wherein the integral block is

prefabricated. A fufihe BpeIbTBE prefit Aivaition prdsdes ARINtERAIDIdCE SSonkdclable i r st
chem cal container 1is connection joint adapted to be attached to a
pressur i z &2 ghawiga delévery gystem far delixering angieapueeghemingl Bipmadiquidi i ) a second
cheni cal  caahRMNShKEDAGoInPBS dseifh saslamiudor & Dbepbpraned to an integral
bl ock; (iv) a chem cal container inlet conduit connected between the first
chemi cal "oumufacmzing profassorticrain faid integeahtilochis axhednisal eohteinerklpck cont ai ner to

del i i zed to th d cheni t ai ner: 20
chen oal - BEaAHute SRR Deti,  Fben Eiahe Hloekab e o cher cal
cont ai ner c@ﬂﬁn&ﬂ}ﬁp&@ﬁﬁiﬂﬂi&@ﬁi‘ﬁlﬁﬁd foﬁ@mmkﬂgqﬁgs@ﬂ@p@glffgﬁgagimﬂcntfm to deliver an

ultrapure chemcal to a point of use or an integr ck, (vi) a chem cal
cont aidner pbigngsschemisdloricontaminant & wasie rageaty block tonaveste aecovsntai ner i nl et

conduit and the.chem cal. contal ner deliver ondui t vii) optionally, a
chent cal "B ERK TOECHPE AR & solien Sar B LhiiebiE®: Wi n ¢ ne

chem cal GQR&R D@igad BO& fof @REink aQherhid, a GlkEAN0R Block RIFiiAkeRgy a del i very
conduit, and (vili |g) a chem cal container |evel indicator for nonitoring the

| evel in tchemicadar eambibastonscthereefp wheremndhe integeal bloekrisquéfabrivated.ai ner i nl et

conduit conprises: a.first chem cal container. jqint, adapted for the
removal of thewewaéﬁ?ﬂt%lpﬁgﬂg"ﬁ‘a‘ﬁw COTPPISEE El}:#gfﬁtglé?mlgarﬁoyaﬁbef i sol ation

val va;30 anRatndtnRbHEER Yoabd Bla fORRMAigNshuRiel (PR Gededne seal ed
contai ner, and V\ﬁerei n 16 January 2006 2 Ca :
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 prcssurizedlgas to the sealed chemical confainer; (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 seéled 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 chemi cal container dekéyghyryoRpguit
conprises: a chem cal container diptube wth a first end extending into

t he seal ed chemi cal container, a second chem cal container isolation valve
connect gn the second chem cal container connggihppeb@snt and the
seal ed chem cal contai-ner, and a second chem cal 5 container joint adapted
for the renoval of the seal ed chenical container, connected between the
second chem cal container connectiog joint and the seal ed chem cal

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

val ve connected in |ine wth the fifth chem cal container connection joint
and t he citerchemicalomnizinendslivenycondvitaiompdseduiatchemicalivenigisendipiibe cont ai ner
delivery conduit. The rechar cont.aj ner bl ock can co ise. (i) a first
rechar ge (‘Yé)‘ﬁtaafjirﬁ‘eﬁ" eE‘S?fﬁ%Wfog‘ﬁef%'éﬁtd‘%[ﬂfﬁﬂ@ﬂa‘f‘g’ Béecé’f'&g%%‘dﬂto an integral
bl ock, (i pdniAin@SahRRn vEIVE BoBete My &n IR secdridi chémRal @ffAdkege cont ai ner

chem cal inlet conduit connected between the first recharge container
‘connect i oporneétion jeinvand ¢lad ssaled dismicad cordiparadnder seeqndsbpmigalr 15 an ul trapure

chem cal to, the.seal char ge nt Al nex ' rge
cont a? nerc%ﬂﬂeéé?lf%ﬁﬁﬁqgé ﬁ?%dgwgagotﬁeggalegt%‘gc cglca]po?ﬁ %‘fn%ﬁ,q:lon e%?al bl ock, (v)
a gas copdwedn the rieend @@mial suntinct bennsaajsiny znd hiss geled oldnaicater connecti on

joint and sealed recharge contajner to deliver a prﬁﬁguri zed gas to the
seal ed r eeantaings. The ghomienbcontgigerydisshargs eandpip eompripes: cd HBCHMIC onnect i on

j oi nt adapted t.a ' {Mfel In @ recharge

cont ai ner“¢ dé?ﬁrrg%‘ﬁ'%g&%]@@p%g%%ghﬁrﬁfﬁg%drﬂg%%g@l{%%%gﬂ%@ trhi rd recharge
cont ai nerigoRieek ififh ch@hidil comgdinse@nfettion pimand thechehigilrentainer del i ver

chem cals to a point of use or an integral block, and (viii) a recharge
cont & nerinle¢genduitenthe ghemigal captaineiodalivery cardtitevel in the seal ed recharge
container. Th ' ] ' ises: a 25
first rechar g%gﬁﬁéyﬁ%@tﬁ?wgﬁiSﬁ%@ﬁh lc% gléft gegil gﬁorﬁﬁg&{ i rst recharge

cont ai nercopfédiieg joinadipitdth baadachbetosmdhtegtal blodka (ife a seabdddarectmrge a fi r st
recharge container joint connected between the first recharge contai ner

connect i cenjaiient(iiinyrecharge eqntaineg cheseipal inje! copdpitionpscted hstvesn e st r echar ge
cont ai ner.]J 1.0 ' :bar ge cont ai ner
connect i Of#sﬁsr%%:lﬁa?éeadég &?Jr? }éggsné‘g(ﬁiég ?‘ghtea?'g ? %ﬁ%&%&gﬁﬁgﬁ tdlgﬁglbggs condui t
conpis sesanaulfrgpurd chemioah@rtikesealed rechmge 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
I_ 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




16 January 2006 WO 03/012163 PCT/1B02/ 02796 7 connecti ¢grisbRizoagapted to
be attached to an integral block, connected between the second recharge
cont ai ner connection joint and the seal ed recharge container, a needle

val ve comaeweiessbet ween t he second recharge cont ai nerP@gRHEET60on j oi nt and
t he seal ed recharge container, a second control valve connected between the
5 second recharge contai ner connection joint and the seal ed recharge
container, a second recharge container joint connected between the second
recharge contai ner connection joint and the seal ed recharge contai ner, and
a second recharge container isolation valve connected between the second
recharge Gomieaidhgbint AMEE RS becitaghad nt ansindgmhiocls abmcted bétweagdhe ont ai ner.  The

recharge container 10 chem cal delivery conqujt conprises. a third recharge
cont ai ner sewwnd Fashargeeaptaineg GONEEIOR IO AN r?eg?fieref:]i‘ﬂr%og%fﬂ? dtion.joint and

the seal eq cANNeBlinecd bbivieth té SEBR Benar@opialief corbdiion jetphed Tor the

renoval o e sea con ner, connected between the third connection
j oi nt  and thdwalsd fkkdgccntaiienarsecand tehitrall valee tramesed ketweeaititer i sol ati on val ve

connected between the third recharge cqntaine l%conn%cti n joint and the
seal ed r eSHRORY EECEAER KT COPIPTIgRY ﬂ%ﬂ@@ﬂ&ﬁg@"i{fﬁ PrEr u}eg,gq ation val ve
connect ed Db IR arkd Gualaler Shift SERREBEDGARNIRLORORORELD Bftainsi nt and  { he

seal ed reé arge contal ner,  a port connected between e third recharge
cont ai ner cemigttimtjbianandahedealad cbchirge eomtaliner, and alsegogd rechbdygé ai ner, and a

diptube with a first end extendi ng into the seal ed recharge container and
inline ‘chmlpgésqlaé@ﬁgﬁlggm%t@gbﬁ‘gqeﬂg}e Sﬁwgﬁir%ciﬁrgﬁg?[f@g?y conduit. The
pressuri Z%ﬁn@&i&?&iﬂ%ﬁ‘i@: CABd FRIREd Sftaidel.) TRe fekhabe eUnfsRyr i zati on gas bl ock
connection joInt "adapted to receiVve an inert gas; (ii) at |east one

pr essiar i zahéntical geliverybtondiit cpmsprisesn duthird rechdrgg containes semiral ¥3l¥e on gas bl ock

i sol ation val ve connect ed. het ween sai d first essurizatiqn gas bl ock
connect i ogoRusetRd befwerndhg @HEP@@&EIHH%!PWW%“@%@“%?‘B%@%&@ conduit; (iv) a

Pressur | 2l haide d6iRaifi 36k dogfibd RF Mo (EARAPEH B6lsdafek WRiners dbishedted !

pressuri zati of gas nection joint and said pressurization gas
bl ock gas bemeeltiiht thifdpniectiorepint pidzthe scaled gargainéro a thifd teehargeconnect ed bet ween

sai d f ir ;gmg_geers,ggj;j zat | gn ggt | ock %%n[&?(ﬁ [ 1(l)n % ol nt. eand said
pressuriz depdatign yaly ‘i‘%ﬁ&l’ﬁe{' ( B¢ S ssuri zati on gas
bl ock Pr eg54HeGichGHHCnd TR RRIEH fndgE WaBiher, a fourth recharge container
isolation valve connected between the third recharge container connection joint and
thé 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 intd the sealed recharge container and in line with the recharge
20 container chemical delivery conduit.
The pressurization gas block can comprise: (i) a first pressurization gas block
connection joint adapted to receive an inert gas; (ii) at least one pressurization gas
block gas conduit; (jii) 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 pressuriiation 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




30 said first pressurization gas bl ock connection joint p@ﬂmﬁﬁqumg
pressurization gas 16 January 2006 . WD 03/012163 PCT/ | B02102796 8 bl ock
gas conduit, and (vii) a pressurization gas bl ock check val ve connected

bet ween SaifbisSt Pressurization gas bl ock connecti giygi8hithrgnd sai d
pressurization gas block gas conduit. The at | east one pressurization gas
bl ock gas conduit conprises: a segpnd pressuri zation gas bl ock connection
joint adapted to be 5 attached to an integral block, a pressurization gas
bl ock needl e val ve optionally connected between said second pressurization
gas bl ock connection joint and said check valve, a pressurization gas

bl ock control val ve .connect ed i i zation gas bl ock
connect i o:]?li‘]c it @ ﬁlﬁg agfgf\’gs Srpégsglw}lsg@}gagr?iloé%l?ﬁ%ggglﬁg@gdgid val ve, and a
second pr gasieid & iRPp@RGIALOE fasHlRE Tufich ot akiaflqetsutiziforbet ween sai d
second pressuri zation gas bl ock connection joint and said pressurization

gas bl ock gehelosk geaicomsluitTThe prleagbongpsessyrizationgas blaskgps wadult i) a first purge

gas connection joint . ~ : ' | ntegral bl ock,
(ii) at | &3GPr 'eaﬁ?ﬁoﬁfg&ggéﬁggérg%%ﬁl%ﬁ? plﬁgglﬁb%b%é{%gibé sol ation val ve
connect ed zhahvE®ntiiegrhl b16dk, # pregrrigaion as blockeedle aaive optivhalbnd pur ge gas
conduit, (iv) a pressure regulator  connected between the first purge gas
connect i omolnseted betweensaid secogd sresyrigation gag blpckcqnnecyan Joitand $314 o connect ed
between th Ir roe. | WeY FoTN ol conduit, (vi) a
pur ge gas cﬁ%kt"?%%” ﬁF@ﬁf‘%@ﬁ%@%@@%ﬁ%@{%@ké‘ﬁ@ I'rst pﬁrg‘gg gas connection
j oi nt  and sRuR@pregasizaion gus Block(chriektian jplnt gl Qibpressartiativigasblasknnect ed 20
between the first purge gas connection joint and purge gas, conduit, (viii)
a purge ghesk yalvesnd @ second pressuEiFAten gasblork REESHICSHISOF FQnagcted r ge gas

connection | Qjnf . 'g@ﬁ ' Al rge gas flow
rest I’II%C'[ i g’ﬁ&%ﬂ #afcggél'g%ngﬁ)#esgﬁe ar%lgﬁg& %%ng@%%?é%ﬁtgagg S@%nt rol valve. The
pur ge gaspmﬁon(g@gplhﬂsaﬁckmvel east one second purge gas connection
joint adapted to be connected to a second purge gas integral 25 block, and
at | east one plireguirgragasbiavkmaay cpmpyise: (Donhst PEge Bes oapectioRdont r st pur ge
gas connecgtli | O] n0 Gld joint. The waste
recovery Bﬁﬁ%’%@ tégélgé:ng%%tég%éﬁlﬁggﬁquﬁkfgﬁaa%?eeﬁ?@g?veéf connection joint
-adapt ed t @oddeRefi)e anBekegds ivmtiah vileacinneonel benveey it fird pucge, gaéi i ) a seal ed
wast e

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 pufge 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 can comprise: (i) a first waste recovery connection
joint adapted to receive waste from at least one integral block, (i) a sealed waste
recovery container, (ifi) a waste recovery inlet connected between the sealed waste

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




recovery container, (iii) a waste recovery inlet connect ¢ghrbMeset he
seal ed waste 30 recovery container and the first waste recovery connection
joint, (iv) a second 16 January 2006 WO 03/012163 Pg%ﬁ%ﬁ%é{%é?QG 9 waste
recover YWREHMNE| on j oint adapted to be attached to gF&1 bl ock, (v)
a waste exhaust connected between the seal ed waste recovery contai ner and
the second waste recovery connect i‘on joint, (vi) a first waste recovery
control valve connected between the waste inlet and the waste exhaust, and
(vii) a waste .5 recovery level indicator for nonitoring the level in the

seal ed waste recovery container. The waste.inlet coppri.s a second waste
recovery CHSIETBROVERYComECtiog 1ofa el oy baliached, o 3n iplegr g‘fke%éeﬁ overy

connect i onyjoietnaNdndedRd BARLAANYEAICE wabETRYREY cGitithéigthe & first waste

recovery contalner joilnt connected between the” first waste recovery
connect i onegonil Masta ratotenecaeation joirts(vi) r ficsd wasty resoverpicontro] valyed 10 a first

waste recovery isolatipon valve conpected hetween the first waste recovery
connect i ofORSFIE DEtHEFD; eéw%n@aaq,@g? E(a‘?‘%_ﬁ’a]@\éﬁtfﬂgémqa? ¥8H° The waste exhaust
conprl,ses r@co§&y?&91 NS ltGr HLMONiRNhg IRObAY ithe Yaaled vasRRARGé§d bet ween the

secon waste rFecovery connection joint and the seal ed waste recovery
cont ai ner comtainerc (Fhet wasta ditlet comprisee » yecood wastereecoyeny eantrobyaleect ed bet ween t he

d t 5 ti j oi nt .and.th I t
Cont & ner COBISHEG TR B Bt Rty puiision int 050 8 SEHMERLG Dot ween t he
second Vaglaydrgeontfnct, £ ARPRS: fb@ov&ﬁédﬁaine??ﬂnt%ﬁ&e&l@db@c@eé%& e recovery

contai ner. The”vacuum bl ock can conprise: (i) a vacuum generator, (ii) a
first vacdimstwakte omkveryconnesdtion jointeani thel sealed wastehreedvery contanet.d@er at or, and

iii) at least one 20 vacuum cqondui t ted 1.0 provide vacuum and in
I(i ne)l\‘)bitha %Wﬁé@ﬁwe%égﬂ%ﬁ%‘{ Y?S‘.’e %ﬂ%ec&g?’gm#%éﬁé%ttw tSﬁ%C%Ve s a vacuum
bl ock consihf b dil hcALAR] Rkl feoblerpiduaiiedThowatke bidagt one | nt egr al

n

bl ock, and a sec vacuum bl ock control val ve connected between the
connect i onomiprises a savond Wastewacavam ispationavalye compiegsedbrtweantthessgppndy bl ock can

O i ol oot e B DBl PR S 5L,
o cen oty ARBRY ki hiad yeyenky vissri sl cornect e
cont asner gorfnestjonoistend tie seadéd/ wante 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 can comprise: (i) a vacuum generator, (ii) a first vacuum
block control valve in line with the vacuum generator, and (iii) at least one
I_ 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 can comprise: (i) a first solvent supply connection.
25  joint adapted to be connected to a first integral block, (ii) a sealed solvent supply
container, (iii) 2 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 seéond 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




" supply connection joint adapted to be connected to a secgg@mhgbggmgl bl ock,
(v) a solvent supply delivery outlet connected between the seond
connection joint and 30 the seal ed container, (vi) a solvent supply control
val ve coWﬂ@tJ’z’QléEf3bet ween the 16 January 2006 WD 03/ 01ECIEB0M2HE| B02/ 02796 10
sol vent supply pressurization gas inlet and the solvent supply delivery
outlet, and (vii) a solvent suppl W0l evel indicator for nonitoring the

| evel in the sealed container. The pressurization gas inlet conprises: a
first solvent supply container joint connected between the first
connection joint and the seal ed container, a 5 second control solvent

suppl y valsokens suppbtpressutication a#s iplpangithessolvent supply deliyssy Quileb @Rthect i on j oi nt

and t he seal.e ol . ' . Is ent supply

i sol ati on%\'}gl g@%‘%‘ﬁﬁ@@é‘%ﬁgk‘?\lﬁg@ﬂﬁ? #e&ﬁ??r?@tw%%lvéeuﬁl es%%%oq/y connection joint
and the semhiaéh. SKe\veRturkugl gas B capives: 7 hiest Selbere BiippBugaptainerel i very
outlet conprises: a solvent supply. diptube with one end extending into the

seal ed coni@iplgeanccted betweemie finst §NoRion JABAN yhe sselpd £91HISTed ve connect ed

bet ween sea| ' vent supply

conn e?t [ oﬁgﬁogﬁy n ?Joiéﬁ)g% ggér?gﬁl é’ )c?ﬁ(%/’g E%ﬂé%lfe;t/@%g rﬁéﬁﬁgﬁ‘%ﬂgﬁuﬁ@ B’ connect ed
‘bet ween seadnectiongbiviemid tisegepled salvent upplyrcontaiter, laad s fiesonalvanobupplyt  suppl y

connection joint, a third solvent supply control val ve conpected between
seal ed sollS\?t?HPH xﬂw%ﬁ@sm&mﬂﬁ%eﬂééw W‘@NO‘%‘&BE% connect i on
joint, an kSt r4Ql; conpaed:.e4 between

seal ed So?@ie%tsggglggpéﬂw ;é:dglnt al 'ngﬁygﬁél %ﬁ@%gg{gﬁgﬁéﬁgfe\}ent sugppl y connection

j oi nt . Theolvsayaupplyl distibecwith creengnd iestending intoahd seatetl costginar, blserokd connect i on
joint adapted to be attached to an integral, bl ock; éii) a second degas

bl ockiOc onpRI¥EH SIpPlydsclation yalve sepneciedpetwgen SealRd SolVenLSIPPIY CRRYRIBFT bl ock; (iii) a
degas bl o ' | it Ll ' as bl ock

i sol ati on&l\%da ggézgn oé&gﬁfnsgkglégo@g%é%mg%g%o??Fglgergggdggﬁ% %% connecti on

j oi nt andjdifteomected tetdregasealpd subdentsupple container amid e seCond)solventmenbr ane
cartridge connected between the first degas bl ock conn%ction joint and the

second de&PplyRoBRACTOMIRHIE thisd splysnt supply,cpntol yalys compesied PEESR cal out | et

condui t FLS) ' ' L onnect ed
botwoen 1 T sbRe Sub e Biie: ARARS bR HoeREuBblk BonikBdiiToRf dnd 0 NCE! O
bl ockisconpésirth@olvimisaiply eontrol vilve coAnedred berwbbmsskled solvemn kuppdlt ve connect ed

bet ween the nmenbrane cartridge and the | | ,
container and the second solvent supply connection joint.

The degas block can comprise: (i) a first degas block connection joint adapted
to be attached to an integral block; (if) a second degas block connection joint

| adapted to be attached to an integral blbck; (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)

. 2 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 can comprise: (i) a first ﬁitration 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) .




second degas bl ock connection joint. The filtration bl ockgg ise: (i)
a first filtration block connection joint adapted to be connected to a
first integral block, (ii) a second filtration block 30 connection joint
adapt ed woob@2mennected to a second integral block, aitatedo)jelé January
2006 WO 03/012163 11 PCT/1B02/ 02796 at |east one filtration conduit
connected between the first filtrafjon block connection joint and the
second filtration block connection joint. The filtration conduit
conprises: a first filtration block isolation valve connected between the
first filtration block connection joint and the second filtration bl ock
connect i 0y @ag Bhd iltrafor dohdfif conRMRRE BLARePRERRFilkAARnblocRt filtration bl ock
connection j ol nt ané tuhe second filtration block connection joint, and a
second fi connattionrjoibl amdithe ssodndtfiltoation bidck eonpoetivageint Bietfilsationt he fir st
filtration bl ock connect.i [ ain nd .the second i Lirati bl ock
connect i 0fP§IYH SPMPHiSES:oa %}Fsgﬁg*aﬁghﬁlgﬁﬁggﬁm\{a, vetcﬂﬁneﬁ%fl Irq%twgén tﬁge is a

vapori zer ga§ ﬁﬁrafzi_@ﬂmot:péonnséﬁ%%&lﬁIandﬁi@@écoﬂ@ i@ Fdtbh Bldck bomedtiohher preferred
enbodi ment, the integral blo is a chem cal container block for

del i ver i nipimtna (ilt¢rrcapuected betsrencthe firss filirapion hlock¢ongeation joint@nd théecond i nt egr al
bl ock, a rech e.contai ner block, faqr recei.yi | .s froma chem cal
cont ai ner cﬁé a%?{’gbqﬁ‘g‘l@WF?P@}O%@H?@&F%DD&g\{tﬁa%’&ﬁ%?mgﬁﬁ!ﬁ@ne or a second
i ntegral BhiackonnétcibeRieds fiéfirgt dHikeRidn Btk bbieltiondoint ird@ha@todd ock, a waste
recovery bl ock, a vacuum block, for providing a vacuumto one or nore

i ntegral filtatiesbloek eomhection josippl y bl ock, a degas bl ock, for renoving

di ssol ved gas jn an,ul torapure chen cal ra. filtrafion. k for

r emovi ng partiljé‘lael%refqr@ﬂ1e odfmps p{ﬂeé’ogﬁé’%‘lﬁ%}s.a‘ﬁ?op%&aon%tﬁgirﬁ)%r ef erred
enbodi rrerghenﬁ&gvgg;&gg[;@[ﬁog[ ock is a pressurization gas block, further
conprising an additional gas conduit conprising: a third pressurization gas

connecti on j oi tangtheppretbrted ehbodiment Haelintagrablodktie g chdmicy| conteineand a second
 Pressur i 2808, 838, BN Ol Rl Y R SOTE] SRS MESP Pln P GRT cOMnecti on
' block, 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, 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 embodiment, the integral block is a pressurization gas
block, further comprising an additional gas conduit comprising:
a third pressurization gas connection joint adapted to be attached to an integral
tlock, and a second pressurization gas control valve connected between said
second connection joint and said check valve. .
In another preferred embodiment, the integral block is a vacuum block,
whereih'the vacuum generator is a venture or a vacuum pump.
~ Ina second aspect of the present invention, there is provided 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




I'n another preferred enbodinment, the integral block is ajyamudp Rogek,
wherei n the vacuum generator is a venture or a vacuum punp. In’a second
aspect of the present invention, there is provided a chem cal delivery
system for delivering an ultrapure chemical froma c ) ntainer to a
poi nt oWOSR12183: 5y prising: (i) a chemical container %ﬁ?g&a}g%ﬁgescri bed
above; (ii) a chemcal delivery block inline with the chem cal contai ner
bl ock, and (iii) a point of use in4ine with the chenical container bl ock
and the chem cal delivery block. The 16 January 2006 WO 03/012163 .
PCT/ 1 B02/ 02796 12 chem cal delivery block may be any bl ock that delivers a
chem cal and/or solvent. Preferably '

} tc[;?g cherr"lcal de iver‘y pl ock is a
pressur i zehemisal dglivery|binck may baany blogkfat deffyers @ chemical 3o 3VER o no o i nent |
the chem ga LVery s bk ipee | ntegral
bl ock. T ekeé"g’g'i’ %enﬁé%%g‘%eﬁg%rg yo%gEganggggéﬁ@g;ﬂgﬁ\g%c%gﬁcger echar gg

cont ai neraggb@ck, a pressurization gas bl ock, a purge gas bl ock, a waste

recovery bl ock, a vacuum bl ock, a solvent supply block, a degas block, or a
filtration bl dok préfarred mbddimentdtherahoumionbdelivern@ysiss) furthgr cqmarising at; ne

chem cal .delivery s emJlsS , a. vaporizer ' rocess tool, an.
el ect ronilﬁa# %@Z‘ﬁ%ﬁ?‘ﬁ)@i’? leggt o fnlt%%f?l bl?&b@ﬁ%%ﬁ%cgégt%%%t ool, or a

~ sem condugtmirgddoars blockqla préssurization gad bislexpurgé gastidocky 2¥ese i nventi on,
there is provided a chem cal delivery tem for | jvering an ultrapure
cheni cal feeayeryablpeky givacuumblpeks p s@&?ﬂtalm?aﬁf’ﬁ‘»&de%ﬁ’ﬁ‘{c of Lise in a

sem condugt or. fi ber optical manufacturing process, conprising a 15
pref abri cﬁlﬁréié()'glﬂgﬁ'cal cont ai ner bl ock for containing an ultrapure

chemical, a ppefabeheatadodifhf syt ifaiso &t thd drkniddeliechaytemds a
container, a prefabricated pressurization gas block for providing

_pr essur e, a wpprieérabmacafetiripg prscspteok pp electrorde fqbgp@tiqqgtogl, 8l apfical | . a
Vecuum bi ek mpsREsteng 4 oRisnmed mPER Belcat e 2ol vent suppl y 20 bl ook
for supplying @ Sl a8ect 6 thE pleadit npbheion, dkga ss frbvidkd & chemliegladsdivery a
chem cal, and a prefabricated filtration block for filtering,a chemcal.
The pr ef adysieunfoe delivesing enmliteprregherrica) fgaka hawid %ycp]s@pta(u? 1085 | ot

_ chem cal point of use in a semiconductor or a fiber optical manufacturing process, comprising a

15 prefabricated chemical container block for containing an ultrapure chemical, a
prefabricated recharge container block for recharg?ng a container, a prefabricated
pressurization gas block for providing pressure, a prefabricated purge gas blocl;
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 may comprise: (i) a first chemical
container connection joint adapted to be attached to a pressurized gas source; (i) 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 cgntainer;
(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) 2 chemical container




contai ner connection joint adapted to be attached to a phg3aihhZRM6Ias
source; (ii) a sealed chemcal container; (iii) a second chem cal

cont ai ner connection joint 25 adapted to be attached to an integral bl ock;
(iv) a chem cal container inlet conduit connected be%ﬁ@% o 6fi rst

- cheni calVOd¥R43ner connection joint and the seal ed B2 ont ai ner to
deliver a pressurized gas to the sealed chem cal container; (v) a chem cal
cont ai ner delivery conduit connect®d between the seal ed chemical container
and the second chem cal container connection joint, to deliver an 30
ultrapure chemcal to a point of use or an integral block, (vi) a chem cal
contai ner 16 January 2006 WD 03/012163 PCT/.| B(E@O%gﬁ anéﬁt&bypass condui t
connect edbypasswerdyittorancsied hetevgen the ghemical cOTRNErIneLeaRgyt ®the chenical
cont ai ner L] . Lt b Jrri@PL | i higider CONt ai ner

di schar geChglglhcalvu‘f%El &g%gﬁéeﬁ# é/dpo %ﬂl”ﬁ#g %t{&ﬁﬁ%yhgcléﬁggnﬂgg?lﬁ%%rm ai ner inlet
condui t odisdhlvge ceddaivicomiected int lirierveith thie thewdeay containtriinlet conduifetithe ) a cheni cal
contai ner |level indicator 5 for m)gli t,_%ri t'gﬁ | evel .in tg@e Fat ed chem cal
cont ai nerchemisal ontafRer 4¢liveryroadk and (Videt CREgHCH, PONtIBSHIFYCL }cati first

“chem cal 4 NEer 4 Of Qr.: v : ntmked contai ner,
-~ and agfir ?&ct?ﬁ%%ﬁl zﬂié)lggér%gﬁggwﬁs%ﬁegcyﬁnegﬁeﬁeoﬂ%g%%% bet ween the first
connect i Ofile} Edndiiit combrishe & first elebniioih tataier joiltradaptd for el removal &f ner del i very
conduit conprises: a chem cal cont ?i ner, di, ﬁu.be éYléth afirst to end

ext endi ngthf pralsdcprtaiger, prcia BFse RRegfal coningr frofation valxe oMieEthoni cal  cont ai ner

I solatio E,gl}q_@g ' i@pnt ai ner connection
j oi nt anf%é%emﬁéﬁg?n a c%ﬁ{egﬁrﬁegf@ﬁgﬁlgﬁg?gee%}%%&ghem cal contai ner

j oi nt adagneshef ddlivetyeconduinsoalprisds: tachemizal adtainepdiptht withatlititner, connect ed
bet ween the second, chemni cal copntainer connech%ﬁ%‘gi nt, and the seal ed

chenmi¢al . endérigndiag intorthe sepied ghepicalqontamas, & spean FGEM0Ndui t conpri ses:
a fifth chem | | Ay aih: dofmd&nGaint cont ai ner
control \/’g&%&?gﬁ%g@@g@?ﬁe%%;ﬂgmgéch%ﬂgﬁﬁdﬁ{%Otnh ctﬁerri cal nf:jont ai ner

connect i ofndjtld fRbled@ Blitmiidie colsinére ald codndi chemicalrdonteinenjoityiadaptadr t he cheni cal
contai ner delivery conduit. The prefapricat edeiﬁchar qﬁ%cont I ner bl ock can

conpr i se: fof the remeval ef the é%ﬁé@@“ic?lﬁ%'@%&?%t FANECLPOIFPY nt adapted to
be' a1 {aChag {0 Al O 05l Al s SEAGcofARGRTHE cONt 3 ner, (111)

a recharg al ner chem ca et conduit connected
15 chemical container discharge conduit comprises: 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.

The prefabricated recharge container block can comprise: (i) a first recharge

20 container connection joint adapted to be attached to an integral block, (i} a sealed
recharge container, (iii} a recharge container chernical 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




between the first recharge contai ner connection joint an@6§£ﬁ§€ykobgcharge
container to deliver an ultrapure chemcal to the seal ed 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 weGBenHe container connection joint and seal egcresharge container to
deliver a pressurized gas to the sealed recharge container, (vi) a third
recharge contai ner connection joinis adapted to be attached to an integral
bl ock, (vii) a recharge container chem cal delivery conduit connected
between the third recharge container connection joint and seal ed 30
recharge container to deliver chemcals to a point of use or an integra

bl ock, an@?iié@i Tl:@ﬁﬁf%é’ébn%ﬂﬁ@le%ﬂﬁﬁt@ﬂ%%%nﬁ&ﬂg'tﬁ@%&%ﬂﬁﬁ séfled viii) a recharge
cont ai ner vel monitor for nonitoring the level in the sealed .recharge
cont ai nerrechiinge qoneainebr Theoprefibricatadaecherse containgrcthemitahinlebeondBt et condui t

conprises: a first_recharge container control valye comn ed between the
first r ORRFEE: @JH?%IPHJ@F&C%HWQEE ‘f°_8 ol %fvﬁpc“’%{}?a‘e&h%“"gg%{ﬂ‘sgﬁr‘ec harge

cont ai nerpecidirdd dofifainef EfnBEBE jiRAhA HRQEalddietHar idABEIcS G fief veen the first
recharge container connection joint and the seal ed recharge container, and
a first rechsgepontainet jwinteennceted batvens the Arstyrechasgaeontagngr ¥R the first

rechar ge cont aj per nnection_.j.0i N eal e container. The
pr ef ab?i SRt gse@&ﬁafﬁigrg&g%upgeéqdaﬂﬂqs%{}%aﬁé %g%ﬂ:aeg gsgﬁgé'%t ai ner
CO““eCt'Oﬁlde%ﬂﬁec@é%&ﬁv%éhﬁ:@f@@r@h&@@b&@iﬁ@c&m&tﬁmﬁem&kﬂ&h@ck, 10 connect ed

bet ween the second recharge contai ner connection joint and the seal ed
rechar ge sealed micharge contaieed Toe pefaprcaieshgas condyitisemprizes: aeutdliecond rechar ge

cont ai ner connectipn joint. and the sealed.r rage L per, a second

control Tela(ge @Bﬁ%ﬁ%@ﬂe%{]\}%’gﬁgﬁ’i@e@ ggg%ﬁggg@téﬂﬁtggrg%ﬁbgﬁ?ner connect i on

j 0i Nty an E}Ibt%ted%%ﬁ-}eéﬁlﬂfe%e&ﬁ&%hﬁ@@é@itdﬁ@efrcoﬂm&ﬁmqaﬁlt ifiches@rdcont ai ner j oi nt
e

connect ed ween the 15 second recharge contai ner connection joint and the
seal ed r ertimrggecooineniameedle valve caanectedhetvecn Bieseepad deshatgP ner i sol ation val ve

connected between the second recharge container L.gn joint and the
seal ed re@ﬁﬁpﬁﬁc@ﬁﬁ‘iﬂa}lﬂwan&ﬁ@ *@E{{}EFF 6%8% ,nae$%§%£%§| del i very
condui t lcofifetted Betwlbr fhe SROABFEORIrEORInRMRL boredtiongdint andlte connect ed
bet ween t g%t hllﬁj?cg co%nection joint and the seal ed ngl)’l.t ainer, athird 20

rechar ge sedled micharpe ¢ontainer arisepondcredhorgetchatainemjoint Fongpctedhbetwesa|ttsl cont ai ner,

connect ed . . :
15 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. 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

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 extendmg into the sealed recharge container ahd in line with the recharge
container chemical delivery conduit.

The prefabricated pressurization gas block can comprise: (i) a first

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




between the third connection joint and the seal ed contai g ugla;ﬂjogd
recharge container isolation valve connected between the tﬁr rechar ge
contai ner connection joint and the seal ed recharge container, a fourth
recharge container isolation valve connected between &Hﬁ Zhi rd recharge
cont ai n&O BPRHE (i on joint and 25 the seal ed rechar g CORPAPREr, a port
connected between the third recharge container connection joint and the
"seal ed recharge container, and a # ptube with a first end extending into
t he seal ed recharge container and in line with the recharge container
chem cal delivery conduit. The prefabricated pressurization gas bl ock can
comprise: (i) a first 30 pressurization_gas block connectjon joint adapted
t o recei vieagtrong presqurigation gag blpckgas condyitn L@é\l?w I’Z%’(‘S‘W@%ﬁsd’i"fk%

PCT/ 1 B02/ 02796 15 | eas ne ' ' -conduit; (iii) a
pressuri zé?f’!aa?fl 1 W%’Ed%f'%vg%%?%ﬁfs\k/éﬁ% %sgﬁ%é%ﬁggﬁgﬂ{?g?@m%gﬁpsai d first

Pr essuri Z ffikQRd $A8 plssfikatioaRasslbikogs comiuft] (igna pessudizgioagasblodat i on gas

bl ock gas” conduit; (iv) a pressurization_g | ock regul ator connected

as b
‘bet ween s sdgulatar connegiedbetweqn saidi (st pyessurizationeas bIack CPISHINJPAt 5 and sai d

pressuri zatjon, gas bl ack |t AL ' bl ock filter
connect eda@eﬁge%ﬁssgﬂ"fa O% %&@"&%@g&s{*&?‘?“ gy yl 8%régg§ids?égwjdc legﬁggﬁson joint and
sai d  pregsinbidPhdrReen@aid fét pedssgizationagas biotk cdnnedtion jéintrantl sgidessuri zati on gas

bl ock pressure sensor connected between said fjrst Elgjessuri zation gas
bl ock conpreswukizationganblogkngas cenduil; (yiea St preaturigaiiog£s BOdeReHHE conduit, and

(vii) a pressurizati - ween said
first pr e S50 ?&?ﬁcgﬂ%gtgggﬁagdcﬁ&é%%%g%ﬁgﬁ g%[s?%l%c% &%G@Ji%gﬂ %rﬁfessuri zation
gas bl ocksf@pressarigation gasThleclogas bamtait, adgvily @ prssurizaiongas lask bl ock gas
conduit conprises: a second pressurization_gas pl ock connection joint
adaptied t chegk valve eqneated hstvanen syid Sagt arespwigetion 23s Plogk cmpechiQR J¥M gas bl ock
needl e valve .optional.ly cqn het ' Al ri zation gas
bl ock conﬁ%&afcgﬁeﬁsgﬁ’km]{%asg%%%%?%n C e\é\ﬁﬁgfgﬁ%&%ﬁ‘%‘g xszgtﬁcﬁgg;a?l on gas bl ock

control vgjouegsRnaat @thphsdsaabeond predsuzizstivnchap blesls cornewdioh guintgas bl ock
‘connection jornt and said pressurization gas . bl ock check valve, and a

second pr edaptedite be attacheg-te an integral blask ca prassuazion 2ascRiptkdietds VHEE ween sai d

Sgg Og|d O(r:)rkg]as:qs?glr | yz Qa;tgxip%:g _d%%?we%}l Q5K se%ggd"ﬁr%silﬁfhtijoﬂ %ﬁbl@é}dcoﬁ&icﬂon FoldeSS U rization

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.

The prefabricated purge gas block can comprise: (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 09nnected
between the first purge gas connection joint and purge gas conduit, (vii) 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




The prefabricated purge gas block can conprise: (i) a fijgy ogas
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
between the first purge gas connection joint and purge gas conduit, (iv) a
pressur wordgudiest or connected between the first purgePgaE8BROR€cti on j oi nt
and purge gas conduit, (v) 25 a purge gas filter connected between the
first purge gas connection joint amd 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 connection joint and purge gas conduit, (viii) a purge gas
pressure Gepage gaineetvatlich dhweerge gheconduistonprisese aydeamstameseond on j oi nt and
30 purge gas conduit, and (ig% a purge gas flow restriction i)ri fice

connect edPUgosAs gonmsctingjoiat 4dapied tp WFGOBB?&QQBSEW@P‘FB@E?SGW% 16 the purge
gas contrgl .v . p{}ﬁ%l 1 : one second

pur ge gasﬂg%{hﬁé%ﬁil%agpfngﬁﬁ{g% ?8%%?‘33 0 go@gﬁﬁ‘{eiéﬁgmt[gé g}sggg%%d purge gas

i ntegral %délc@ﬂiectioaljdnaindltEca&boxﬂrlmrgmlgageorgmaioncjoinmoI val ve, connect ed

bet ween the first purge as connection joint and, the secqond purge gas
connection j oiTﬁle.PrqﬂngWé‘?afbﬂqeé?ﬁ%@W\fh@PféWMV%&))‘?:E?MS&OWWi se: (i)
a first vashe doBfIEAHGH Yoirt PR tb REdeive Wikre APk fdstidhe ifiGRARocRast € from at
| east one Tntégra , 1) a sealed waste recovery container, (iii) a

- wast e recgiyersgalediivadte rooveectandhilee (i en whte recewdre ihleta@ainectedcovery cont ai ner
~and the first waste recovery connectisgp j%irnt, (iv) a second waste
thg dirst (agfe

recovery Rebyasadhe ssrled Waste TesRMept eantaingr V4% an integral bl ock,

dh
(v) a was ofelg| MESA thpeovery contai ner
and the s‘%@%cﬁgg%ﬁb@egge&éﬁv%g%mect{%%%?%lﬁﬁllflfo w)ﬁ a Bﬁer st waste
recoyery factet @ an/iategeal blookige) advalte extemst cohmectod beteveemtheseakmdd t he wast e
exhaust, and (vii) a waste recovery |level indicatqr for ani toring the
€

| evel in Waste reeqvalye@ntainst endsthe VETEAVRRrCoRIHEOWT e VInf et conprises: a
second wagl &, A, feGRoMS g&%%ﬁn\é@tw g?tgg%t?%ﬂe Bfede W the WaBtef | FST wast e

recovery connection J'oln e se ste recovery cont ainer, a first

wast e r ecaufisy afid (ViR awedstd 1@tovery lewed idivatd fdratouiering the ldvel mtthevast e recovery
connection joint and the seal ed waste, recovery contdai ner, and a first
wast e r ecsaled yastererareroepniaineg.c Tho Wake ks corapriissna second waste

15 recovery control valve connected between the first waste recovery 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.
recovefy 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 may comprise: (i) a vacuum generator, (ii) 2
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 vacunm conduit comprises a vacuum block connection joint




the first waste recovery connection joint and the seal ediygsharyRpGVEry
container. 20 The waste exhaust conprises: a second waste recovery

i sol ation val ve connected between the second waste recovery connection
joint and the seal ed waste recovery container, a second waste recovery
cont ai n¥I0 381163 connect ed between the second waste FEEEBEP™Eonnection
joint and the seal ed waste recovery container, and a third waste recovery
‘control valve connected between th¥ second waste recovery 25 connection
joint and the seal ed waste recovery contai ner. The prefabricated _
vacuum bl ock may conprise: (i) a vacuumgenerator, (ii) a first vacuum

bl ock control valve in line with the vacuum generator, and (iii) at |east
one vacuusdapted thube attaciep teat least gneduicgral bocka espRfl Yaﬁuqqlﬁl@c ith the vacuum

generator. The vacuum conduit conpri 2V ke mpRgiection joint 16
January 200080ANBIEEPERS Qetﬁ’@ﬁlﬁgg‘;n@%gd&%&ggap%%gﬂ?ge%e attached to at

| east one i nt ggkkeririRfid s@tcht ugpdeBlock capcumpriset (L& first svandl val ve

connect ed between the connection joint and the vacuum gﬁBerator. The

‘pref abr i caipply comegtion jointipdapted 1t0 bekongeptrdde apirst detegre) blo r&t sol vent
supply connection joint adapted.to. he co - I I I ntegral bl ock,
(ii) & sseélggﬁ‘é‘&e"éjﬁ‘m?g’ Hgﬂgﬁﬁi}ﬂc’ﬁﬁd ‘é‘f'ﬁ‘é"@?gﬁlﬁ% E@"g’ré@? é]ﬁéti zati gn sol vent
supply gagnhhetpebian arlist soReMaapply benntdtionjoisidnd it sealappl y connect i on
joint and the sealed container, ?‘l)v) a_second solvent su Ply connection
j oi nt adagpdneadher ofi¥)ea soomicrolvent QUDPIY&O@@%‘&MO‘FWB‘P%FO‘HQ?&R& e¥9 a sol vent
supply delivery. out connect.e [ ihen j oi nt and
gfeﬁgh glto%lg, Ictib g5 13%{; gﬁ{p‘ff&éﬁv%@ %uﬂé%ﬁ%}gte& BERRE the

t he seal ef$ supp contr to val ve connected

bet ween tgla@mﬁ’do\iﬁ&ﬁo&jéﬁﬁ'aﬂd {he @&Sed doB@ineq fviy assolvehesuppin donttod  sol vent  suppl y
delivery outlet, and (vii) a solvent supply |evel, indicator for nonitoring
t he. 1bevekalvaconheteddeivedn thersolemsppplTpresyFzaan rgﬁsz’&{q%‘ﬁi@%‘?w‘ﬁ'?et conpri ses:

first | ) t.ai [ O] : first
connect | o Pl dRiva sl BEP bl AR ke, R BB R | 2Ly
val ve Conge%lti?ﬂle%ilw&ﬂfaﬁﬁ%ﬂ frhé SrlesskBizatioh gayinlescqmiprisess anfisct i on j oi nt and
$0

the seal e vent supply contalner, and a first sol \_/entapéwopl y isolation

val ve congsteeshpplytonatainet joint omectedsbrtyesnthesfigspeapnectign jupt i oint and the

seal ed sol vent supply container. The s ' out | et
conpr i sesscalgd cargpl) ng s%‘ﬁﬂ‘%)?‘i""&ﬁ el S‘*Rﬁ“?ﬁ’%ég %F%E?tgﬁé |ﬂr§€ﬁ?lsrt1t 0

15 solvent 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. The solvent supply
~ delivery outlet compriseé: 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 can comprise: (i) a ﬁrst degas blqck'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

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




the seal ed container, a second solvent supply isolation yghygasciagct ed

bet ween 20 seal ed sol vent supply container and the second sol vént supply
connection joint, a second solvent supply container joint connected

bet ween seal ed sol vent supply container and the second sol vent supply
connect i@sjopdied . a third solvent supply control valporsem®et ed bet ween
seal ed sol vent supply container and the second solvent supply connection
joint, and a fourth solvent supplyigontrol valve 25 connected between

seal ed sol vent supply container and the second sol vent supply connection
joint. The prefabricated degas bl ock can conprise: (i) a first degas bl ock
connection joint adapted to be attached to an integral block; (ii) a

second de?&?eéﬂl CHirst {?i:lpébnh&hﬂﬂjoﬁﬂ%ﬂdﬁﬁsé@n@ﬁe@ﬁbﬁ@l@ed to an integral

bl ock; (i egas O chemcal inlet conduit conprising-a first
degas bl ocdnnecsmhmmtoﬁv)/amemblamjcacmdg@mna@t@&emahwfﬂmas\m 03/ 012163

PCT/ 1 B0O2/ 02796 18 between.the first d bl ock cannegt i oint and the

second deBiqek gangeqtion joiptand fhe (§ﬁ°°f16a?ﬁasg%?€?°”§eﬁ’é’ﬂﬂ?lﬁthgg &%Bars]l dge connected
bet ween t hgqyf ¢He§ﬁcaﬂ&%§conah@édm;ﬁﬁm@acswaa dbgis MocRiMdlatibe vaesaad degas bl ock
connection joint, (v) a degas blocCk chem cal outlet conduit conprising a

seconsl degamechﬂ@hwes@heiﬁnsmgaﬁdﬂw camc@mgmm he sesendwag@s t he first degas

bl ock t t t d
Oty S B exmasekion Jine Bt Gl ARG PRRS R B R BEEI e 01 1L NG e
and the Sﬂﬁ{ﬂﬂﬁng@ﬁﬁﬁlgph&?ﬂﬁeQ&Bﬁtﬁ&%hmodk%oﬂﬁecnaﬁ\ iy ef abricated filtration

bl ock can conpri se: a first frltration bloc connection joint adapted
to be connect emetp@efdaﬁdafeﬂtﬁlwmhﬁ@toak cid mmnsé i(i)a fastfdrgiva blegkf i | trati on

bl ock t d t t | bl ock,
and (i1 1) Coppeqignidimanepted B Someed R S elPed AR The f frot O
filtpati Oﬂné%&fﬂﬂoa@ﬁjﬁﬁé‘&bh Fiintia@ipfid 1886 céiiectee@acdrd ifite gl slockh! ock

connecti on ] Ol Nt [tration condui t corrprlses a irst filtration
bl ock i sohmit (i) nateistaneddinativn tconiiuiconmsetad betweer the ﬁrstﬂltra@pabl%lﬁ bl ock

il ter coracianaRendf ot fraon bofk poPeaioRio RTEARR o | 0int” and
bl ock | sof b pomRiep s Bt ﬁ‘é’éﬁ%’%‘“ﬁ%’{ o et ron bl ook
connect i ofirsj filtratiorbidck tomnentiomjudnt and the second filtration block connection
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 thc_e second
filtration block connection joint.

In a preferred embodiment, the point of use for the chemical delivery system isa
vaporizer, a manufacturing process tool, an electronic fabrication tool, an optical fiber
manufacture tool, or a semiconductor process tool. _

In a fourth aspect of the present invention, there is provided 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 (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 rechargg container




filtration block connection joint. In a preferred enbodi igRMnuat/0BOI Nt of
use for the chem cal delivery systemis a vaporizer, a manufacturing
process tool, an electronic fabrication tool, an optical fiber nanufacture
tool, or a sem conductor process tool. In a fourth a E‘i&]&mﬁ% Ehe pr esent

i nventi Bi990R363% is provided a method for deliveri ng’ P&pure cheni cal
to a point of use, which conprises. (i) connecting a chem cal container

bl ock containing an ultrapure chenf®al to a chenical delivery block; and
(ii) introducing the ultrapure chemcal to a point of use. The net hod may
further conprise connecting at |east one integral block to said chem cal
delivery system The integral block may be sel ected fro echarge
cont ai nerblptkgend fustheppompsising ﬁf&tsFeBr‘PfS%"eHPg)é Rolvept Hlﬁ”g‘@tcérzi'gi’ a waste

recovery block, a.va y R egas ‘bl ock, a
control bPYE Owd'ém?qutﬁghgljta‘a%c%ﬁ@%éﬁwgg !ergb%m?theal ntegral block is
a sol vent ,reféfiblybdXeleled fomathe ?‘Dbpcgmlsnngmfaus@mphﬁol,] eeuaiaﬂwm:@oﬁ WD 03/ 012163
PCT/ | BOZ/%2796 19 bl ock, and_ further conprisi ncgqthe lﬁ;@ﬁp (%%t delivering a
sol vent tmomwaﬂﬂﬂ@gmmqg!fé‘émmﬁﬁ detraglymey, KY1eRf, SR Spure chem cal
'to a t of .u Le be selectedfromthe gr oup
consi t| ngBim “ﬁs&&%"gaﬁ%w HtadEaXr e fheRbY

rahydrofuran, 1 sopropanol/tetrahydrofuran

m xtures, tet b%@@red@ﬂlﬁﬁﬁncﬁt%b‘ﬁﬂﬁt oDtebr tﬁé@trﬁétﬁodﬁs hengaidet,rd | e,
et hanol , hexane octane, or m xt ur es. .t her eof atcgf erred enbodi nent,
PQ%PP‘ *;%

the poi nt masfufapslingprocessda], RElprbQuic f%bfé’aWp‘B?l nuf act uri ng process
tool, an eﬁ"ﬂ-‘%’ﬁ‘ﬁm&’l o?lgrs{a:ﬁﬂf)ﬂdﬁgt Less loptlcal fi ber manufacture tool, or
00

a sem con rocess rre ultrapure chemcals for use wt h
the integral m@@hmumﬁremm@mformmmeﬁsegmbﬂm isystems, iaodh i ncl ude, but
are not limted to, tetranethylsil ane di meth ddlrfe{ hoxy si | ane,

coppdd ( | | nethedsrafthe investion eluge. dubargmgt limited to, te arné yis1 ,

copper (Il si | ane,

trii sobut%ﬁiﬁ’ﬂ%m%%?ﬁ% a@ﬁéﬁqgﬁg’&af}%ﬁﬁeﬁﬁt riethy g}ﬂ nal ane,

di et hyl e{dppirmmheaifiadacetyMcetondd wﬁmhgthﬂmnyl)sﬂ:imnunsobuay’eldnymanum numhydri de,
titani um te rachl oride, 15 tetrakisdinet hylam noti tani um ( TDVAT) ,

t et r a- ki sdimstiyjarainglans. irigthylpmipalane, dimethyletliylaminalane,
bis(trimethylamin)alane, dimethylaluminumhydride, titanium tetrachloride,

15 tetrakisdimethylaminotitanium (TDMAT), tetra-kisdiethylamino tantalum
(Ta(Net)s), penta-kisdiethylamino tantalum (Ta(Net)s), tantalum pentachloride
(TaCls), tungstenhcxocarbonyl (W{CO)q), bisdipiyaloylmethanato barium

- (Ba(DPM)),
bisdipivaloylmethanato strontium (St(DPM)2), bis-isopropoxy

20 bisdipivaloylmethanato titanium Ti(-OCsH7):DPMz, trimethylaluminum (TMA),
tetrakisdimethylamino zirconium (Zr{NME)), tetrakisdiethylamino zirconivm
(Zx(Net)e), zirconium t-Butoxide (Zr(t-OBu)s, tetrakisdiethylamino hafnium
(Hf(Net)s), tetrakisdimethylamino hafnium (H{(NME)4), 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), trimethy] bismuth (BiMes), tetraethylorthosilicate (TEOS),‘ tantalum
pentaethoxide (Ta(OED)s), tetramethylcyclotetrasiloxane (TMCTS), |
30 bis(tertiary-butylamino)silane (BTBAS), trimethylphosphate (TMPO),




(Ta(Net)4), penta-kisdiethylam no tantalum (Ta(Net)5), t

pentachl oride (Tad s), tungstenhexocarbonyl (WCO 6), ?@jﬁwm%

bi sdi pi val oyl net hanato barium (Ba(DPM 2), bi sdipival oyl net hanat o
strontium (Sr(DPM z), bis-isopropoxy 20 bisdipival oyl methanato titani um
Ti (1 - OOigmpADMR, trinet hyl al umi num (TMY), tetraki sECHERBPEARI no zi r coni um
(Zr(NVE) 4), tetrakisdiethylamno zirconium (Zr(Net)4), zirconium
t-Butoxide (Zr(t-0Bu)4, tetrakisdizthylam no hafnium (Hf (Net)4),

t et raki sdi net hyl am i no haf ni um (H (NVE) 4), haf ni um t - But oxi de

(Hf (t--Qou)4), trihexafluoroacetyl acetate platinum (Pt(Hf a)3), 25

bi s(et hyl cycl opent adi enyl ) ruthenium (Et Co2Ru), acetylacetate iridium

(11 (Acac) grimethyored @MBE bhaieetigdphosphitd (TMBDKk oxi de conpounds,

bi sdi pi val oyl met hanato | ead (Pb(DPM 2), bisdi pi vafl og,l nmet riﬁaﬁat@ Zi.yconi um
(Zr (DPM 4) , ~ t rOthet éngbodiimenistwilliBicpaig)appaisnt AN HTERES] T °*Feos),

tantal um pentaet hpxi de (.ITa(,OEt),5),. Kdre@si | oxane (TMCTS),
30 bi s(t éMt? %FW%B%‘F&HP%éfétﬂnaﬁég‘?‘ﬁ%i‘@?gg%‘ﬁ%@éﬁg phosphat e (TMPO), 16
“January 2006 WO 03/012163 PCT/1B02/ 02796 20 trinmethyl borate (TMB), or

~“trimethyl phosphite (TMPI). Qther enbodi nents will become apparent to one of

ordinary skill in the -art on a review of the specification, draw ngs and
clains appg ﬁﬁgékﬁ;ﬂ B‘,S&Rfﬁﬁé@@g?ﬂ ON OF THE FI GURES The objects and
advant ages O e |nver(1{i on w Il becone apparent fromthe follow ng

detai |l ed descrinpiobjests @id ddventptes bethe dnventidnowiilbeerree appaieaiofom thec onnect i on

- with the acconpanyj ng draw ng in_which, 10 Figure.l | hemati c

di agr am ofOll@W@Bidétélll‘?dd@WlPBP?‘)é‘}‘g P’@fﬁrwdteﬁlbf"%‘gmﬂtﬁgl?e&eorg%%q%g‘?ctﬁl&i gure 2 is a

schemati c_di ram i Wit delivery systemwth a purge gas

bl ock; Fi Bﬂfp glgf i s%én)@nc#%ﬁngﬁlﬁgﬁgl agram of a chemi cal delivery systemwth

~purggggas and 15 waste recovery bl ocks; :

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;




Figure 4 is a schematic diagramof a chem cal delivery sygymgd@ﬁ-pur ge
gas, waste recovery, and vacuum bl ocks; Figure 5 is a schemati'c di agram of
a chem cal delivery systemw th purge gas, waste recovery, vacuum and

sol vent supply bl ocks; 20 Figure 6 is a schematic di chemi cal
del i very"%‘gé’ﬂéﬁ%with purge gas, waste recovery, vacﬁ%&mgﬁvgnt suppl y,
and degassing bl ocks; Figure 7 is a schematic diagramof a chem cal
delivery systemw th purge gas, wlkte recovery, vacuum solvent supply,
degassing, and filtration blocks; Figure. 8 is a schematic di agram of
chem cal container block; 25 Figure 9 is a schematic di agram of chem cal

recharge container block; .Figure 10 is a schematic diagram of
pressuri zEigienlSgas sehappiicdingram|od gegassmgied: 11 is a schematic di agram of
purge gas.supplying.bl ock,. Fi 2 schemati c di agram of .waste
recovery Egﬂ{@i‘iﬁ%?gﬁe@gﬁ,dlaﬁf@g’?g 81|]ls)lﬁ(<'§11€}scherr:51ti c di agram of vacuum

‘bl ock; 30Fi§hﬂ:‘ﬂ"ﬁs 4 4cHiematic GiEfBIBS iterdiragntians of differentchidcks Uppbagicng bl ock; 16
January 2006 WO 03/012163 PCTI 1B02102796 21 Figure 15 is a schematic
‘di agr am otheduephdelivary yStelBk; Figure 16 is a schematic diagramof filtration

bl ock; Fi g%[l %a’éﬁﬁﬁ @%@Eﬁ%@@é@“ﬂl‘&%‘ﬁg&% bitiféemiekt ilons of different

bl ocks in I'Tvery system 5 Figure 18 is a schenmatic

di agr am ofelivefyai e vathtpuegesgaef di fferent blocks in a delivery systemwth
purge gas; Figure 19 is a schematic diagram of. i nt rc?{nnecti ons of

di f f-er ent Figueechfds ﬂﬁCbﬁma%qhﬁgfémWfW%fP@W&lo%o%hﬁﬁf&méﬂ%c 3 wast e recovery

bl ocks; thﬁge(f’%%gjfﬁvﬁr@?%ﬁ%&ngnﬁﬁpur lodkgt er connecti ons of different

bl ocks in i've emw t e gas, waste recovery, and vacuum
bl ocks; Firgure2034 aischefasediagraini of imléragmectioos of differentdrioske it ons of different

blocks in a delivery systemwth purge gﬂﬁ wasHe fecovery, vacuum and
sol vanat sdgpenisygempiitdiusge ga5 GHsE e0VEY, GV LI Yi agr am of

I ntercon n%?gsﬂeoﬂsis Qfscﬁci,hlfa{i@ﬁﬁﬁpammf QftérSorinBetfns of different blocks in a
delivery system with purgc' 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, Qacuum, 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
applicatiohs, 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




15 delivery systemw th purge gas, waste recovery, -vacUyg¥any 13

suppl ying, and degassing bl ocks; Figure 23 is a schematic di agram of

i nterconnections of different blocks in a delivery systemw th purge gas,
waste r [ vacuum sol vent supplying, degassin i tration
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delivery systens and net hods for ?el Ivering ultrapure chemcals. In
particular, the invention relates % chemical deli very systens and net hods
for delivering ultrapure chemcals fromone or nore 25 chem cal containers
to a point of use, such as sem conductor and optical fiber manufacture

process tools. "Utrapure.chemcal” or "chem c ec " are used in a
vari ety oPTCCHpYP i“l?i%'ldF se fog B??E‘l E'%r%?ﬁtscgf’ﬂ\?&ﬂ%{ﬂl ﬁ@}fbgz{@ﬁ%ﬁ’ A variety of
chemi cal gﬁ@&ﬂfn?s?léﬁdm&ﬁ!&rﬁﬁﬁa@trié%,fsﬁéhfshﬁmeﬂ@sﬂaﬁépor deposi tion in the
integrated circurts and other 30 manufacturing processes, such as optical

fi ber manttmmethykiape, adimethdrdinethoxyeilggguary 2006 WO 03/ 012163

P Bk 2L STl PP plagcornect s, barr

such gs tEéu%Edﬁyﬂvﬁl?lsﬁM; tetranet hyl silane, or dinethyl -di met hoxy-sil ane,

copper (11)bi s(hexafl uoroacetyl acetonate), .
copper (11 )ﬁimbaﬂlmiomdfmeﬁﬁ’émm@' tehElemikEney | vi nyl si | ane,

triisobutylalum.num. tri 1.nad i et hyl am nal ane,

di met hyl eﬁﬁ%ﬁ@ﬂ%ﬂw @{:ﬁé@%;&@%ﬁ!@bh&;l ane, or

di met hy!l aljihg GrnBkRridé, tiaiin tractiorateh teatkisimethelaminei sdi net hyl ami no
titanium (TDMAT), tetra- or penta-kisdiethylamno tantalum 10

( Ta( Net ) 4 HEapMefIDMATY, sgiwaa prpanjsdisdisthlanipg laniigy) s) | or tungsten

hexocar bony| bi sdi. pl | Lum ( Ba(DPM 2) ,

bi sdi ]ﬁi vam%\%ﬁﬁﬁgsh t@%%‘ﬁ%%#%@?&%@#sopr opoxy

bi sdi pi vah@kaBsdya (IEON), bidipialoyiilethatdes bt haDEEDPM)), et hyl al umi num (TMA)
bisdipivaloylmethanato strontium (St(DPM)2), bis-isopropoxy
bisdipivaloylmethanato titanium Ti(l-OCsH7)2DPMz, trimethylaluminum (TMA),

tetrakisdimethylamino zirconium (Zr(NME)4), tetrakisdiethylamino zirconium

15 (Zr(Net)s), zirconium t-Butoxide (Zr(t-OBu)4, tetrakisdiethylamino hafnium
(Hf(Net)s), tetrakisdimethylamino hafpium (H(NME)s), hafnium t-Butoxide
(Hf(t-Obu)s), trihexafluoroacetylacetate platinum (Pt(Hfa)s),
bis(ethylcyclopentédienyl) ruthenium (EtCp2Ru), écetylacetate iridium
(Ir(Acac)), other dipivaloylmethane and alkoxide compounds,

20 bisdipivaloylmethanato lead (Pb(DPM)), 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




tetraki sdi met hyl am no zirconium (Zr (NVE) 4), tetrakisdi et lpy a0l r coni um
15 (Zr(Net)4), zirconiumt-Butoxide (Zr(t-0OBu)4, tetrakisdiethylamno
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bi sdi pi val oyl net hanato | ead (Pb(DPM 2), bisdipival oyl net hanato zirconi um
(Zr(DPM 4), trimethyl bismuth (Bi Me3), or, tetraethylorthosilicate (TECS),
t ant al um pent aet hoxi de (Ta(CEt)5), tetranethylcyclotetrasil oxane (TMCTS),
bis(tertiary-butylam no)silane (BTBAS), trinethy| phosph g?e (TMPO ,

trinet hyl oensuadly @sseyed inte selveniia fopmdigailp first.ovhighs then uﬁgia he ‘chemi cal

precursors that gre.used to ' | ] : usually in
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- for CVD deposition, .. ' i i 6 January 2006 WD
03/012163° Yﬁ;} %%6?%%@8’6&%%?%?2%@32%‘%%“@%%&% ' tgﬁzglivent to form

li qui ds f bliestical ploiperties of prérensorsstydhdse skillpt induecirtsg Albebasebén ¥apors. The

sol vents used for preparing such liquid soJutions .incl Hde i sopr opanol ,

t et r ahydr partieuler, cases 1§ mEgsarIeNs MOERAYHY deirligrud states,cay Pp tuxed il a o'y e~ xyi ene,
t ol uene, buyt . | &Ll LK&tiof PR fidu§d! ar 5 solvent for
a parti cufog‘féﬁh;o:@ﬁ%@u%%m?ﬁpgu &lé%:ugecftoggg%g?eﬁ%ugn t he dphysi cal and

chemi cal py@RRE b eRmithl Preatsotsae suipyied frome sekict benainer bidek tawses. Al so based
on a particular case, the precursqgai aor |1y in their liquid states can
be milked wiolsiisectlyserthaugh arserias of Rz g R lodkSor to their use for film
depositi on. g, ikl nictlsthd<ishe Gy BREANE HldchéREATySRE Bcery supPI i ed Trom
a source container oc 0 user to tools directly or though a series of

~ chemi cal ggtenyefryariblsaolbinatians lof biotksg rGde enibodimest ofibsinyénbioR and functi ons

I nd dently i del i ' . ' ' .
ndependeri [y, 2 del Lery, eyeLem of N, SVEASRTHLRRIGRS ff bl ocks. One

different needs of chemical delivery. The chemical 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




relates to chemcal delivery systems and nethods using Vg iusryl2obgar al

bl ocks for different 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 various delivery requirenents as shown | ures 1 to 7.
For exaMQ 012463 asi c delivery systemcould be a conb?ﬂyfl?oalﬂna(fg t he

pressuri zation gas block and the chem cal container block. A conbination of
pressurization gas bl ock, chenical?container block, and sol vent supply

bl ock could .20 be another preferred delivery systemfor chem cals that .
require solvent cleaning and purge. Either of the fiItration bl ock and the
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‘gas i nl et cantinen oWy tp ngAR it bottomy; Jdisgnduit §3 fiss aglve tion joint 83,
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cont a% ner? Qﬁghﬁ%gg@v%ﬁéﬁhﬁwgﬂb@erre tOME&ZLHMﬁESge?ﬁH;rt valve with
one port §Ave FILKIMe ciflidd che shfiie dathe alirge ﬁ@ﬂﬁalwmetaxmm PCT/ 1B02102796 24

ras those from Swagel gk (Chi cago, .Illinois g troI ort is preferred
to be at thragevaysh Vﬁ“h‘ér‘“’%‘l“@@"?%‘ro . SRS Fanduit PR 8@?’ of the

cont ai ner L6 Lﬁ@@@g@ﬁgﬂgg the container 75
and exten%%@nﬁ%%%ﬁgg%em%h&%%ﬁ?%ﬁggmg 17 0o near |t59ybottom Thi s conduit

93 has a mhm@ﬂuompbnbévﬂﬁawam oﬁiepontoﬁﬂaeaalwoﬁlj HiathregWayor connecti on
wi th other- chem cal delivery bl oc The valve 91 caul d either the sane
as t e t hyade-ipased fQFéP‘?/léal‘Fggl GFe %lonF@beaﬁ‘oulfi??F @Ieﬂ]ﬁk@ﬁ?}ﬁ? \fé‘P 3? th two-way
control . gafgect s the gas

® %/ct%?ﬁ E\ﬂ%ﬂ Chem fﬂéﬂo%&hﬁ"%&%ot&?c

inlet con outl et conduit 93 by connecting to one
port of vahywsholld baradthebepamrcbndnit stdaeo beacongec®e, witlf the by pressondit 10 val ve is

Connect vy Hiyis s B 6RIGH VALY BIFBRLSY e GoMTL Yes l GEQTSY ang anot her
control valve 91. The connection joints 83 and 87 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 cennection 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 757
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 menitor 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
chemieals 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.
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three-port valve 79 for releasing pressure of the container 75 and
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Lhe cont ol per Savd BT Bigni095% IR, 07, QLERRR AT 04%4 034RcRR | anot her
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poi nt of Use or an integral block. The rechargin nt ai ner bl ock may be
used 100  phevitalefrom e ghawisal c@ataingeblockot. _ﬁaﬁF‘g’Fﬁgﬁg‘ﬂwgﬁéﬁ'ﬁ cal. Figure 9 is
a preferred enmhodient .qf.ck e I Rk abneay! i ndri cal
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hoan s 117, 52
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the container 113 for.refilli e i hem cals from
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15 used for regulating the exhaust flow. The connection joint 135 can be connected

to an facility exhaust line or other chemical delivery block. A conduit 157 with a
dip tube into the container 113 extended near to t1_1e container bottom is attached' to
the container for. cﬁemical 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 10isa

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




I sol ation valve 153, a joint 151, a tube 129, and a conn@gyglﬁggjfgjot 127 is
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connection joint can be a regul ar fitti or the |ik or a tube open
end to bePoielsBeqr B wn. gAPressip FRser 1%&?‘10&4“%‘@%1“%& BHPPME A0 [ ¢ he
condui t | | e bdi8orQRR 8! Frbm thNSPTor HHIIeHes r0dsaee. A regul at or
187 is us@g‘fﬁ@‘i’a&f&?é@?{rﬁs& Fner(t) gas pressure to a pref erlfred
15 transducers, or IPS series pressure switches 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




.1o pressure. Afilter 185 is preferred in the conduit fegy

particles in the inert gas. The filter could be those netal and nenbrane
type with pore size as small as 0.05 urn, nore preferred a sintered
stainless steel netal filter with the pore size of gci, g} 7,A\Gpressure
sensor Y&MWMH®X ors the inert gas pressure after th @%’ "K%r. The
pressure sensor can be fromthose SPT or HPT series pressure 15

transducers, or |PS series pressur® switches by MI1lipore Corporation
(Bedford, MA). A check valve 179 is used to prevent any fluid flow ng back
into the gas line. A pressure relieve valve 197 is attached to the conduit

191 for protecting the conduit from ove_r‘ﬁfress red. |f Lhe. ﬁressure
r egul at or pressitelinest gas fromethiscoguduil B cpa be dirgeily ingeg eSSl gher pressure
setting th eeded. . 1 heo pr r ' I AR %riMideld i€ open
autorratic%‘ﬁgglﬂlfeo B FigLe 8 F%g’ﬁ%gggqe%@&?ﬁ%eﬁ%@’ ;g)]?dessuarre relieve valve 197
coul d be gRpbAEHEuIN 20D, 203, kD125t iThe nealle ealves 205, 283 anth? Eearpused manual

valve, with a cap 199 at one end. This arr nggmant rmﬁs t he conveni ence
for opert@tadiust theinge gaspresshes oy epeh Blogk ussy MERHQYE it is

‘necesgary i | W) ttheslahd ictcd apdniya 1d 85, cont 1 ol

val ve 1732,21aj£g$’é’§%3?1e@3§1rb§ns %&g@:ﬂ%& 171 and a cor?nectll)on joint 167 for

f1 ow ng hyeldedowitis Sthergjoinkert gas to the chem cal contai ner bl ock. Mre

conduits 201 and 203 as in the dashgd encl osur%nt\é\d h t;\;?e g@ma conponent s
as the condui tin anothes aspeple therinysRHCR Telates 1,2 PHEE B MY 7P WET Yuppl v

‘hi gh-pres N : I B\ GemitaPites kdd in Figure 9 and
sol vent %%ﬁ%&x@?%{lfgg@%@rﬂﬁrﬁ%ﬁﬁﬁgg g’etfjfafgﬁnot hgr cor]dait 125 with a

cont rol  Vvigkieans Qe 3Pens fomhembienn oentrsidatjoni 1 preferned pmbediment ofi t h t he condui t

177 to the conduit 191, Hi gh,még Jarwaril% 2006 WO 03/01%%33 PCT11B02102796 27
presdore Puree gasplock223 in shown indigergild. 158 Pesn s95oicr SRT 98 i r oduced to the

chemi cal tlat. i | I 2 T\bre PTG Eed thiepdb€easal xes 205, 207, and
213 are u¥e %Sﬁ{elg%@%sgﬁggsﬁﬁﬁﬁéﬁém, ZIS?, and 12 .hTﬁ_e needl e val ves 205,
207 and 2ih3rt ghewits aver tost audh astitrogen. | A conduiy 237 hasasennestipnpjoliiach bl ock use.

Th ti joints 167, 5 22 215, d 2 be fitti h VCR
{1t i ngs. 84598 BBBUGHIASEN, BGe 229 Presr degr 2 ot AT 281 his. I anot her
aspect , t@rgfshﬁvsgﬁgok gﬁ,ra%%(?svaﬁé’zﬁ R 9endRYalvb 08K ARYesifteused in a

chem cal rvery system providing a gas to purge the chem cal I|ines
and 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 valve 257 could be replaced with an isolation valve, such asa
three-port manual Qalve, with a cap 261 at one enﬁ. 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 smail 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 llow 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




bl ank any line opens from anbi ent contam nation. A prefejgggugioedsment of
10 purge gas block 223 is shown in Figure 11. The purge gas source coul d be
the same as the inert gas for pressurization gas. Mre preferred the purge
gas is an _inert gas with |ower cost such as nitroge it 237 has a
connect PO L%R 225, an isolation valve 227, a tubgCE@%ﬁB%g%ressure

regul ator 231, a filter 233, a pressure sensor 235, a control valve 239,
and a check val ve 243. A pressure #¥5 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 val ve 257 coul d be replac it h vaI such as a
t hr ee- por 245A 10 PuEEs 878 10 JFQIYFRLSUPRY bYZ\%& étabfali@ C@H%mt()%g cg%ur se the whol e
condul el ol 45 falsmeeamglpqrgeegaemoﬁgm Gigbnéd join$9 & i s N

I ntention ow t he 20 pressure inert purge gas to any other
| ocati on. uﬁlgmaBlwmmKﬁhemﬁ:Bl contatpen7X is gigconmesdted.i cti on orifice 265 attached

burge. gas 1 oWROR esbgcn P8 yection et FdfE PR B AT "398 osed
This Low gé r\é‘ﬁénh g&"frhﬂlea (.Ihﬁ‘ﬁe' dnd @RGnikE pRdesk P the@elivepPSyBicny i n ot her

chem cCal very s to bl ank the openi n%s fromanbient air intrusion.
The 25 coFigorl 12\mhpmfﬁfw emhddmhetcgmstb r@pmm lock #&7.28% Wt the orifice 265
can be repla ak, val ve WeAPTech (Napa,
Cal i f or ni ’éPfo"e‘?rﬂ@Vg ?fttov{nc‘fol e':f o%?g%weﬂés&ete@e&conbl nati on of

the val vesagsh @i shdfu ebtoﬁéﬁeA%ﬁtameizgmﬁﬁmmmamdmrpa% with a control
val ve 247 "and a connecglon joint 275 is connected to the conduit 237 for

i nt roduci wghphangmlsja@htas Stahléﬂ-ﬁ gtedl, BOFLQMN: palyrihylanehregeives chy er conduit 267
can b | oLoL) SOt bl oA NS GRS B RARNeARRS P 03/ 012163

PCT111802/ Vpaa 6 a solvent suppl’y block. A branch

condui t 242 Gan ﬁarg@ﬂaeke%%stbmétmen@am|camﬁét5tdmehbé e;amasg purge gas
though an opened ] ol nt as in Figure 8 while the chem cal container 75

is di sconﬂreccbm&cudnnomhw%sme 8)tin dhe;black heepurge MdieapiBE Aes to a waste
or ocess. oforitedicT Rl fuk 280 BpBURRERE SoGen? o
wast e rec Ea{cﬁﬁadati}h%he 289 intdl{he coasihe 298 e@mmeycdaamc k15csaitathitoused t o
recover t chem cal and sol vent waste fromthe
15 the container 293 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 1solat10n 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  beused. For example, the vacoum generator could be either a venturi or 2




system cl ean and purge process. A container 293 with the; 06
conpatible wth chemcals (such as stainless steel, TEFLON, pol yethyl ene)
recei ves chem cal 10 waste from ot her chem cal delivery bl ocks such as

chem cal contai ner block and chem cal recharge bl ock. A m%s% .inlet
condui t WEPB0EShects to the line (such as the conne&fTEHXHPht 109 in
Figure 8) in the bl ock where purge and cl eaning are conducted. The
chemical waste flows through the t#be 281, control valve 283, and

i solation valve 289 into the container 293. Another conduit 315 is attached
to 15 the container 293 with one end and connected to an exhaust line or a

vacuum bl ock .with the connection joint 303 at another end. The contai ner

can be exvasuengumpy Ancexampla §f & yaguin block HPTorprodiaing BMMLKY t he control
val ve 307, Al bypass. i  ; C i (epARBELS to the
wast e inIﬂ*"wgd%g[?ﬁ“eggl@%“??%gmelﬁﬂ%eg’s'figﬂ%%é%%ﬁ?/?k%ﬁ%@tg% (teheml I nes 281 and
305. WhenpitfggenGh aeadedfor apadatier. ODAK nitroger itsupflied by e exhaust ed or

vacuumed, the control valve 297 in. t (f béq—epass_c ndu'tl 2?5 oul d be turned
‘on and th@@éﬁ@@ts%%@@“ﬂhﬁle&ﬂ@@@a i the femmric Agomol ANCAZE | nonitor 317

‘i's atfach ' | LR dRRRIhOr AMRE BES édaastcal | evel
i NSi dg thgﬂg%%{ngﬁ?\g\rﬁéérﬁé%%gbgtrd]%ﬁlﬁgg?r ccgu dgbe the sane as those shown in
Fi gures 8toahélvRuudpeserdthre33d anbee andand ® dnexhaust lins at seitkerieah Tk ves 289 and

313 are 25 closed and the container can be di.sconnecte the joints 287
and 311 fennduif 33 isdueniappum fipe FaEheéﬂ‘BPHB‘Fa‘QE;S’QB%Q““%“‘?‘%@g%'&di ‘g"

h al so rel ates

to a vaculiglBele J0uuR kb, A Ohécibn R 883 Mrled AmMhaae! gases in the

delivery TI'Ines ore "Introducing chemcal into the delivery lines. Any
sui t abl e vaeuooghitas ather chemicalBilibery bioeks sublpas g suapik escovane blpgle uum gener at or

could be either a venturi or_a 16 Januar 006 . 3 3 PCT/ 1B02102796
29 vdeuunttiihsenngeHon JoiRh03 IpF lg'él'eaac%%C%%Séf?nﬂ‘i’ég%r&gﬁéégci ng vacuumis
shown in & lo df3 piteedf tubé e vilEsSeon8ectibean dry air
(CDA) or Eﬁlﬁtgng%%’rf‘}smﬁ’gberggé&fewﬁ%ghdgag?o%r attiuon. CDA(ﬁIggErS nitrogen is supplied

by the corredpgecaiothesaspeat cthe inveniigh relites ogrsalvent sgpaly block e venturi. A

control valve 323 5 in the conduit is used.for.the control of CDA or
ni t rogen BEe¥ide solyent &0 BEE loFFRE L CSSYIR Ctlj ¢ %@?ﬂﬂ%c‘ég%@ aa%llrste 37 at one end

and to ancﬁﬁm&sé.i RSr&tbrré \QhIRRImeAD6k thel tvent supply block is shown in

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 éapacity of 100 ml to 200 liters. A preferred solvent
container may havé the capacity of 1 liter to 10 liiers. 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 exhausf 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 cutlet 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




conduit 327 is the vacuumline for the communication of MHR-ERGRT at or
and the bl ocks where vacuumis needed. A connection joig?g333 Is used to
connect the vacuum conduit to other chem cal delivery blocks such as the
wast e recovery block 10 at the connection joint 303 in Figure 12. The
connect M§WO3216% 333 could be a VCR fitting, or a I?E@?W@Pzgﬁend openi ng
of a piece of tube for welding connection. |In yet another aspect, the
invention relates to a solvent supply block to provide solvent to purge | ow
vapor pressure chem cals during chem cal canister change process. A _
preferred enbodi nent of the solvent supply block is shown in 15 Figure 14.
A sol vent container 361 may have a simlar shape as those for chemcals in
the cheni paige ganfran agurghigacilock asmiFigarshldr gbbiypasking 341 Wi &i gure 9. The

cont ai ner may, have_the capacjty of .10 0 ' . eferred
sol vent E‘Eﬂﬁ%&?’ﬁ%‘ﬁmmﬁzﬁgg‘) tbﬁi’u 6‘3&9?5‘;1%‘%6 Tg‘??%'}e‘?ﬁf%&lege\laﬁ ers. The
sol vent iﬁhﬂﬂé’gx‘@i&é’gas?ﬂ&%h&ﬁkMapﬂlemf?;%&ﬁth@ﬁomértdnd.i hethe gas to the
bl ocks such aS chentcal container 20 bl ock where solvent f]ush for system

purge i s pmcesschangisg fresolyenticontainern Perge gas ip inttoducsd i the caBWIL s connect ed

w th one to th ol yxent tain ' pressurization gas
Bl ockwi t AOY et T o0 re Dhfat g et el o bR e i 0SS 2 BT
control V@‘t'éﬁﬁl gleﬁn@ﬂn@'&@ﬁfcﬁdaﬁ/& 398 @nd 088 Whdn (BEPiMto3Hemd B6%e 353 for
exhaust. "‘Anot fier end with the connection joint 351 can be connected to an

25 exhaus arel disconnedted o Avievel meuitar 363 avthass for dsmigabrontlietiS #&Bpl y has a dip

tube 365 _extended.intg the. tall t i 4d it &4 the container
bottom aMoRHi@ ?:",lvené\l%ﬁlﬁ@d%%&g%g{ea @Sérf{}rﬁ% véxﬁé\ge 39;:.’ The sol vent
outl et copgpiplacRBHy distéhsbchify the paesseahdtaTit Mae sdtemi folpurging asdner bl ock with

the connection joint 379. A solvent delivery condyit ca beﬁdjooi ntly
conneect ed cleaninghehetinahrssidial insjdgitp chgmisal delivery JBeg GRa eg%q:qt,e@rﬁas any | ocation

such as user, tool.s.wh ne ' LS 2006 WO
051 012165 OBt PTHES ARSHSARSEFRRHes o pREp b RicRand SrdaRHat 2000 V2 e

11. A by- Rasfpid,itiRaldf beithdiibxile (THOERlis vaily dis@D@d dethaol,sind thet he pur ge 1 ne
383 at the tube 387 with one end and to the res%gt;e as .inlet conduit 359
at the t ulsthago} s also aasytoceemoved gnd ¢lpaned fromfhe,kRess m@ﬂ:&ﬂg}eﬂ&et he sol vent

575 ana. s vy R Spd OBy e oy i R Wiy perfledok@epuroe (e Time

15 Other solvents like hexane, octane, and those mentioned for preparing chemical

precursor solutions could be used for various precursor chemical residual cleaning.
In yet another aspect, the invention rejates to ﬁ degas block and a ﬁltratiqn
_ 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 usnally 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. Chemicai 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




openi ng by opening the control valves 393 and 385 when thg jiRiaRiF0871 and
355 are disconnected. A level nonitor 363 as those for chem cal containers
is used to monitor the solvent |evel inside the container. Once the
container is enpty, it can be replaced by di sconnect] points 355 and
371. Th&QHXHAt for purging and 10 cl eaning chenica&cgggﬁggg# i nside the
chem cal delivery lines can be selected based on the physical and chem cal
properties of precursor chemcals &hd solvents. For exanple, tantalum
pent aet hoxide (Ta(CEt)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 for purging and cleaning the deli verY %ftnﬁ% Lor. taﬁ%al um

pent aet hoglosrd. mangalty; me the gonpioh valve $03cvillaisq e closed: oFhe chemifalifss e nent i oned
for preparing. ' | edyfor various
precur sor C%Dﬁg%ﬁggipcglg%fiaggﬁtﬁ (ﬁi‘%ﬁ?%gé)ﬂo fnga?eﬁod;%r?g{u@r&ggggct , the invention

rel at es t glodk SRl as the lchaiicd rontainéd Bidckasridashericalcechavdei bddekarde used f or

renovi ng unnecessary di ssolved gas.angd particulate i rities when needed.
‘A pref er r 6ennesiiondoipetP comnepty &0 3 Cagﬁ%‘%“ﬁ’gﬁgei“g t%H%?&\E%HZJSheI n Figure 15.

The degas ; EAD il e 3OVEREAS or A chiR@ng her cal s.

Di ssoSvedchggaﬁﬁjﬁﬁtg%{:@ﬁqg usxig}gﬁ/gircenoved W t é menbrane cartridge.
Chemi cal Soﬁén@ig fonweldiag somhectivh. t4 ehenicabpurge linea(not shdye) madbadi ssol ved gas

di ffuses 'through the nmenbyane nedia tg apother side by ejther concentration
gradi ent &¢edpd §%@8§P§m@%§§f8€tﬁlﬁ?ﬂ"§@5ﬁ&“ﬁmﬁé’ﬁ%ﬁﬁ@“ ?‘[l’dlagtﬁ{a 405 with a
25 housin . :F]:'%[qﬂhre 15 coul d be used for degassing. Chemcal is
introduce%lslairhngq e gértri dge housing through a conduit 407 with an

i sol ation val vEigh@d6 dyulfifidation block 421dhatsar bet enhecteddnto ghecthemicel out | et

conduit 415. Another copduit 403 s .. copnected to the nmephrape cartridge at
anot Her siligefor WQY&I&HQFH%?S ‘%W&H@aﬁs: Tavo @fﬁﬁ G PrRFST emff‘}rfﬂasﬁglsed for vacuum
or exhaus han id PRuR06TE BRidaR 938 ¥ith fillgeeneeds to be

repl aced %ﬁ%ﬁﬁ%g%%it#gﬁpﬁﬁ%rg%4§9 a%d 417 will be 16 January 2006 WO

03/ 012163 aR(WoliR)AiA 2796 4331and URE ndtalleirhefire gnd afted thetfidter snsedior val ve 403
will also be claosed. The ¢ ical inlet ondud i onnected with the
connect i oﬁhﬁ@%ﬁltWESn-tB‘%?f{]ﬁg]ﬁF@g?r %&f‘l‘&“éﬁf‘%ﬁ?&ﬁ%&c@_% the cheni cal
cont ai ner-iﬁiaﬂ%wl@é@%fﬁ&?ﬂ@%ﬁin&ﬁ%ﬁw&i {8liRCdhemfdal REABEAH ON j 0i Nt 419

a I ne“do

connects t0 a chemca streamto user tool. The
15 upstream and the chemical line 453 at downstream. As an 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 selvent 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.




5 connection joints again could be the fittings such as Y£Rfihkiiopgs or a
tube end opening for wel ding connection. A chem cal purge |1 né (not shown)
may be needed for purging chemicals fromthe cartridge housing before
changing and after installing a cartridge. Figure 16 is filtration block
421 thag"(b%f?l%@ connected into the chemical 10 line FW‘)?@%% ng particles
in chemcals. Two filters are preferred in parallel with one in use and
another in spare. As in Figure 16,3 conduit 435 with filter 429 and two

i sol ation val ves 433 and 427 installed before and after the filter is used .
for chemcal filtration. In parallel, another conduit 441 with filter 447,
and two isolation valves 443 and 449 jointly conne;&led to the chem cal

lines 439 at 18 onppxefesrerhemberimprt 2g phownda Figure b assicsbeiilinst ream As an
ol Lernal g LG, 36l AN AL e R 104 14430880 b aRI PO as 2

t hr ee- way € 1S0 Ion valves 449 can be a three-way
val ves as7vepressuM¥ueion gasiilockes, aml 4 conivel tidvkr2ge dhetchemicalicewhiatt on val ves in
the filtration conduit before and after the f.i eclo ed and at the

‘same ti meblagot With chemicdd soyree apddefated manifqld F‘&Pjiﬁﬁ?hﬁ?m% F?\?Fﬁﬁ B the
cor 1 e2PONdl DG 2 R1deR 9ibhdirh thetfish 3 Cefierithls 8R! dEMredtibligR0 for cf eani ng

chem aI s Irrtra con I S necessary many chem cal s when a

filter nepgdBarg@cdagires plodk 2 chroghragennegtion lird] MeMnufaamdngmtSe Qfi nes (not
shown) may be needed. The |nt ral bl ocks of the |a‘ignt|on may be used to

" f or m chenfese, ghepicatan alsyhefed Eom fagchemical foptainplogl Hs coul d be added
into a baﬁw&uﬁéﬁﬁ:ﬁng ({lfﬁuafﬁﬁfa%gﬁ{&mﬂﬁe @?ﬁﬂﬁougﬁ%x@ Bl denShands al ong and

functions epende Ivery system~ of various conbinations of
bl ocks, | prebsarigdting gmﬂﬁﬁcﬂd 15f poovidea higha prebsucesineo gas to shémicdl gomsainercont r ol bl ock,
with a conputer or a PLC system to receive S|gnal§ fram fhe conmponents of

each 18] ochlogh} anderseliargs ‘iﬁ’ﬁ@}“““i@"‘fkh todsiv GRRTNEAS ¢ of SONPMRIE % control . 16
sanuary 20080 43112153 RCH LARRGRTORPr) e BRLBLAS €1 Bt ot as

shown in asic chemcal delivery systemconsists of chem cal
cont ai ner rdapeRsielyl., The ¢hemital @atatmeritinbloeks bamickeanbe depressezadibyzat i on gas
block 15, ex?lggsn%g (t:h%rgrgscs)tllnzgtlu?ncggs %rom tgeh gon?a?rﬁarr]g aougﬁ t r3=:tc%im?e(?:{ions 5
and 11 to exhaust line 13. A comnection line 21 is for high-pressure 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 contrql
block 23 communiéatcs 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.




block 1 with chem cal source and related manifold supplieg;sheRl Baks to a
recharge 5 container block 7 through a connection 3. Chem cal s are
delivered fromthe recharge container block 7 through a connection line 9
to manufacturing tools. OF course, chem cal can al sg _be f%d fromthe
cheni caWQB##Hfher block | to manufacturing tools t RFEEPRH*tonnection

| ine even though it is not shown. A pressurization gas bl ock 15 provides
hi gh- pressure inert gas to chemic# container 10 block 1 and recharge
container- block 7 to drive chem cals out of containers for delivery. The
bl ock 15 connects with blocks 1 and 7 by the connections 17 and 19
respectively. The chem cal containers in blqgcks 1 ,and 7 can be

depr essuri zed Ghemicak wasie mpy,be praducsd when 2 Fhegical FONARET OF 8 ¥i%e cont ai ners

t hrough the.c ect | d : ' ilith vegggnection line 21
I's for hi B?Fgf)&’er%spﬁ?éeagg? zelagtasng(ji]'i ﬁﬁ%nggg “Pfgéa%&%%%éngﬁ&l:fgcﬂi over-pressuri zed.
Al of thgesnoResiti®ugnwhste bid Hamany cags) chemichlipredursgr weleh as a VCR
fitting, or a small piece of tube with fittings at bqth ends, or a piece
of tube whees derspesidly teAEd: ?Q?Fet%%@%F H&%@ﬁ@g? fogl?ﬁmﬁﬁ‘:tﬂﬁtprmtic control

bl ock, 23 ST 7 Sredfdelt &r*}ﬁ;af)&i%%a‘i. s if Figahh, henbichlaegieve and send
srgnafs f automati c operation of the chem cal delivery systemby the

connect i oplotk &R ud&l to261l27chemivdl Rte fFory thealelivarp oystenandibher basi c. cheni cal
delivery systemw th purge gas | ock .33.t [ QVI  nert. purge gas to the
cheni cal elstcal aste Bﬂ"%‘%@gg‘i .Cgﬂﬂ?@e‘g{ﬁ’rtg‘“eCheB’é%a?ﬁ‘g’fﬂ’%Frgg":iér]l%y r‘itéelrot gas (such as
helium nj : tid OntrS1BIGR B b Fhe Qhnectlbd 4@ ame from the
pressuri zgé#g%ﬁggsﬁa%ﬁ@}Blft{;)&gilc%nprovi des bgurege gas to the 25 block 1

t hr ough t Bck 39 3atsbicomeddd toEnexhaustling 13ibyhgpeongention 4bx Fehast connection 37

to rel when it i T t ' | bl ock 23
Comma ca el e PROH hEtboqievg Bt bosh vork BB AREbonRedB g 51t or
aut Omat i C o, COBLEA wastERP bP U ARIEAR dhhckibPs B thoehet Bieri cal bl ock 1

during ch contai ner changing process for purging residual chemcals
and bl anki®g any line 30 opening fromanbient air intrusion. 16 January

cheni cal cont A EWE AHOYSJHoMPEIEHER B0 e of fRei- A AR, Snod. Chemi cal
waste can sﬁ?err?ﬁ’)msiﬁgoa Fachdf blokit ¥5.WRShéEsystem purge process, vacuum is
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 wasfe recovery block 39 and a recﬁarge 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 contaiﬁer 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




treatnment center through a waste line. In many cases, chegygRahrRN8guUr sor
waste needs to be specially treated. Therefore, the chem cal s have to be
collected 5 separately for the treatnent or final disposal. As in Figure 3,
a chemcal waste block 39 is used to collect chem cal_waste fromthe

deli ver W&$$HEMA The chenical waste block 39 is conheUEEF?8® t he cheni cal
container block 1 by the connection 5 and to the automatic control bl ock
23 by the connection 40. The block 39 is also connected to an exhaust |ine.
13 by the connection 41. Exhaust 10 fromthe block 1 can either go through.
t he waste bl ock by the same connection 5 for chem cal waste or by an

addi tional connection (not shown) to the exhaust line 13. Figure 4 shows

~ anot her ppatasthoside withisdhadativery magifold whep the chemicalspyree QMAIRGT, by using a
vacuum bl ock 45. ln the d ﬂ?ﬁgélsi oY hiitSinek s iggessary to

enhance tHegﬁfﬁ?rq’ﬁé:h%é&r'gﬁr%\éloté&glalgg%%gyr%m uaflgjé such as purge gas and

pressur i z g icheiniea rceidis Ahd gapplicl td eheadhemicaladontier bleck/byl i nes bef ore

i ntroducing chemcal into the delivery lin ure 4, the vacuum

s. As in Fi
‘bl ock 45 pressutieationodhe sqlvant supply bipckd CP’@F@&@WI‘BP@EWI%%Q%S a recharge
cont ai_ner . bl.o . a Is RGNNERishARdbY Bad the
c0nneétiohlgﬂifg(@ﬁgﬁ%@g?t}og)ﬁt lﬁgfvg% @ggﬂlg%r%t% ock caﬁ&bse cor;%]yrlect ed to an
exhaust | preesutiyatioh gacfoom entblak 15 Tor sipplying aclventthybughkthei®na¢ation communi cat es
with the automatic control block 23 b iﬂg@&connectiog 43. t%‘ﬁn an
al ternati % Whse BigempHCORRPEENGeELES rfgpl € Fgnainineg VeI S nated from the
delivery I t Mo ok aNs InkovitRd fipannect ed directly
to the chgérﬁe%g{npglg%?e{ﬁggu%qeo%%nl aﬁémc’:%%gm clglé%r eck?arge 25 contai ner bl ock
7. O couhsurgelpas sbekmlthe soblenirsypply blocka b hwoughrtheeonnestioné?ed directly to

an exhaust |ine w thout-being connected. t he vacuum bl.ock. Figure 5 shows

a pr&Per r & clepwBRIAIAINEIBS- EMV(?% S“H@V?’!P@‘?? §?}§’E‘M#fstvﬁhl [gl?)l ven'? suppl y

plock S1. o\ nahiRtontd h’ik‘i‘cﬁ‘i?‘ﬁu&%ﬁh ihd Usshbonen 55 fordahiole A comaitbal d of  cheni cal
0C uring the

cont ai ner ocess of changing chem cal source 30

cont ai ner 55 aisedesabmeet; thebloeknBl witls thesedtobl 6k dStor angxkaugdincithe resi dual of
tantal um 16 January 2006 WO 03/012163 PCT/.| BO2 7 34.pe et hoxi de
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recovery block and a vacuum block are preferred when the solvent supply block is

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 o could be replacgd

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 lS a high possibility that the gas bubble will attach on the wetted surface of

o 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




needs to be changed. The solvent is usually contained inig j&iuvay 2006
container as that for chem cal precursors and supplied to the chem cal
cont ai ner bl ock by pressurization. The sol vent supply block 51 connected
to the pressurization gas 5 block 15 by the connectiq,g. 02/0 I6vent in a

sol vent WQMYYUEEr is pressurized by the pressurization gas fromthe bl ock
15 for supplying solvent through the connection 53. Wen the enpty

cont ai ner needs to be replaced, thé remaining solvent in the solvent
supplying line nust be cleaned and purged. Purge gas is provided from the .
purge gas block 33 to the solvent supply block 51 through the connection 49
10 for cleaning and purgliong. The sol vent supi y bl ock &-‘;1 &9 nicates with
the aut ogaesite theslegassing Bloge®d thepugh the FgRaccRn 2 195 AN B8PS control . A
connection__55,i.s : aﬂaﬁﬁ i ' egeum bl ock 45 or
an exhaustgaﬁe?‘néﬂ?o&%%g%lg&%gan %fsetg@eﬁﬂt‘ﬂghg?glgglﬁcgﬁ?n%?%g sol vent supply
bl ock 51. s the ugine@iondst &Vhenaanendiraneliypeaif degadsing wniciausadbl ock are preferred

when the solvent supply block is 15 used . cheni cal del | y system the
sol vent s YRJWIIR Q5|SSIRING 2AS 15 cetlgthe A5 iTh @“Ftﬁe&ealé%‘ﬁk??cféﬁ'}’?/‘éwéc%stem as shown
in Fi gure‘&mﬂmc&ﬂﬁl%w@b fhe WBSHe&idn@OVery bl ock and vacuum bl ock may

not b€ necessary In sone cdses or could be replaced by a simlar
capabi l ity of Figaiel7 shywsatother prfearedtembodimentiof whemical dolavesy $¥§%H ock 63 can be

used to renove dissol ved ases in_the delivered.chem.,cals as shown in
Figure 6. V@B@@%H‘”&E"M@Pi"g%{t&ﬁﬂn Elﬁf’lf ?%g@?‘f" ﬁ%t’?ﬂ @%%‘I 1§/§seld%(?0 heni cal
precur sor e gyl Qﬂicﬁl?@ ég{tlﬁr\[ﬁ&&gé inFRBH{cAIGHbutsaes, @ehiche rbmediternhocesses. In

most of thé cheém ca cases, a mass flow controller is installed
t 0 moni t oicheniichl cominalblackdnbretiemidabrechatge bloiksk oF deghsyirgsblptk 6% he del i very

chem cal s may becone s buhbl en .| acal pressur.e . .25 There is a
hi gh ¥ossica#d flpy "@tﬁél%eglﬁﬁénoé‘g’iocg&ﬁg A %ﬁﬁureaﬁtcﬁﬁrﬁm%lﬁs &h?@&\%g@ é% surface of

mass 11 OWafeifeflnl ek i he Gorinleriol &5 bk 46 Aégaingilodkeias THeow control | er.
The dissolved gas may ther affect the vaporization of chem cal

pr ecur sor $ldck 69 ba alshmmnumicateayitrthelaytorsatici contrel disick 28Haanghethe vapor
concentration wll not be opst ant i nt al ned .a Re por could al so
be cont amicARICEIPNAZ- é’oHlis‘i’S‘ﬁ‘f 6@‘6‘1 %’lé%ngd %ﬁ%ﬁiu%e e gyo%ﬁ?ﬁ}e{fic heni cal

h : ' | . B WO 031012163
Ir:’ecg' / ?Egg ) %@@éatgogcbrf cﬁéﬁﬁ&gll @&ivefyPBIbeks " For Blafple, dheHitrativnbivck ca)

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




goes to the degassing block 63 through the connection 9 fi@JadueRA089

di ssol ved gases. After degassing, the chemcal is then flow out of the

bl ock 63 to user tool fromthe connection 65. Wen a nenbrane type of
degassing unit is used, vacuumor stripping gas is n . in Figure 6,
t he bl 08‘8)'@@1@% be connected 5 with the vacuum bl o?gg@gmlg@;? he connecti on
67. Figure 7 shows another preferred enbodi nent of chem cal delivery system
with an additional option of filtr¥tion block 69. The filtration block is
used to Trenove particulate contam nates in chem cal precursors. Chem cal
fromeither the chem cal container block 1, or chem cal recharge bl ock 7,
or degassing block 63 10 could flowinto the fi I_tr_atio%l ock 69. As in

Fi gure 7, aeeeific furictionsinjdelivesing cbemirals. oHenchea pressprizatiop a6tk t hr ough t he
connection G5 fram the. de i s O3 T | 8 al so

conmmuni caf:c'él(aﬂ\ilt E‘iﬁ%}eﬁ ¢ tfglo%aﬁrﬁlﬁ%pgsoﬁwo 15@%%% ‘;@v’f ﬂtghpgegsélchsteﬁgﬂ connection 73.

Of cour sej7tt gd § bdtroRtdl@n 7BliofkmeR Siavilathe, pusgeckas comini withfaf er ent
conbi nati on of chem cal deliver

bl ocks, For ex , the filtration bl ock
‘can be 15needigevalve 3dlD aroptre) yalve 25%»@@@%%% Valﬁngbf&ﬂ&sé’ef?"?egr cheni cal
filtratiop purpose. e | Y, | gkftoned to have all
of the co%ﬁg 20 géﬁq%};gﬁdgxggr%glg%wgﬁﬁaﬁ?egnga@g%?ghﬁﬁggﬁ Soks are connect ed
for chem galsosted.i YIRS shemidabreckogeridodki iv connectéduvith the eresiyizatiogigapl e way, such

as by regular fittings and welding. There is. ng,any onent, such as
val ves, roblo%ﬁﬁCBM?&‘ROWRS“IBéGFm&gé?mgaﬁ‘é‘@m%m@ind‘i?fag@ "ﬂf’% 16 are the
preferred ' f | biaCknedde VRI9S207.NENt i oned in Figures
l1to 7. WW%%#@?%%E&%Z’%&%ﬁH@%\?QV bl ockseas descri bed, a chem cal
pr ecur sor chelfidal keliaygesaontheiteonaists oéarbisolhtionfvatveid? j oeantrdkvalveek23, r equi renent s
by sinply connecting each block. Figure 17 is referred basic delivery
syst df W M@Hg’l@@ﬂé%ﬁ?baph@@ﬁiﬂé? erﬁ&f?c‘kgeﬁt. @bsﬁﬁﬁeﬁlfﬁ%e 8,
pressurizat icQ%ohdhit Wil ERtrdOvalve @1 qadherahar ge' bl ock 111
as in Fi ggén??%fgﬁﬁp%gpg% | gﬁggirl{{hruo ! bl ock 2a3. The chem cal contai ner

" block is smiplech®d takkd fromitie delivaryUine bptirning gathe Hahd crlvatl43.Hef poi nts 455 and

be. i sconeBEe P s ARNerp oag ook iy diop e sfE That o bl ocks
Sanuary 200G ETSH BT 5% PRy h0RgR BVt anfecdondul T Tor 10

15 points 459 and 139. Once the chemical level goes down to a preset low level, the

contro] 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 containc_r.
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




36 a specific function in delivering chem cals. Hence, al@issanrd0pati on gas
inlet conduit for the chem cal container 75 wth an isolation valve 79,
pressure sensor 171, and a control valve 173 is fornmed. Simlarly, purge
gas condui | a needle valve 213, a control valv anot her
control a#%%glil is also formed .5 for purging the cﬁgﬁgggpﬁgglivery | i nes
with the inert gas fromthe pressuyjzation gas source. The chem cal
recharge bl ock is connected with tfie 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 valve 207. A

chem cal recharge dujt consists of an i,solation.val a control

val ve 123‘,"’““9%“3‘@3(@:{:‘1‘?%37:99&9? ﬁeggpqgeongg_ail%mt(’ggf fioy dég’fli}?l/élre ed to user

tool's by ifGisEERRS 98 and ot Bhdithe didbnhditiondferbgoambial ondrdiii L W Lh a
va c

control ve 161. A chem cal sanple can be taken fromthe delivery line
by t ur ni nthejaints B2 aiht to Alank the4penigfs frospmiient contaMEvpdarUsYl, be del i ver ed

by- pacs |1 ne (Wh E&ikareraiRABEATHRR & Shomel PR 8, DoRE<eR 0" ana 330 ance
the chem Eﬁ&kisgz{&h i8R HoBiniAt A PSR 1. THY\niry gis, bléckeononts ol bl ock wi | |

receive the signal fromdie level nonitor 159 and send a signal to open

t he cont r the chenhival cam@ndrdrocka peinty thjandHSi hen;thy ehemical Haectfafye cont ai ner .
Once the chem cal |evel reach anhi . -valve 123 will be
closed i RUFEsy ?CWE V%ﬂ‘??ﬁgwaﬁg%?éé: éﬁ‘lgtlnﬁltgtggl}g%%ggsfs@bc\@m cals are

cont i NUOUgk KheacA hé.VPhrRE gis Wilh thénefldwekPoniph heloukaialve 91 1B istapeniser  t ool s.
The pressure of pressurization gas inside the recharge container wll be

bal anced toythelby-pasatine8 inyFigure 8randghesrexbausigd thrppgh the phapst coatfale 131, A

needl e val ye ressure cantraol val ' et strict the
rel edde g&é"ﬁ“ ﬁ;’wﬁc rg@:g icherglc &aﬂ‘g‘ﬁe‘c‘ﬁgﬁ‘g"é‘“ %{#gagféé pr §§sahsrge§.ahg\hen t he
cheni cal  ¢@NpRigBghs bald bt iREGuled inldebottithe oifviriical finmindahe pdsdnlet 25 wil | send

an alarmto oOperator for container exchang]g. The control_valve 107 will be
aut omat i cedndyit by/uneing omthe sonteql ¥alzes 247 and 22k sTheconiel Wbve:23 R ont ai ner .

o PR A A S M i, L

pushed ba al nér by opening

val ve 20968 bAlis bdheinhou@lyHdedilg owtofots the E8sconiderd jorite 99rmmiElllty cl osed by
operator, the container can then be 30 disconnected at the joints 99 and
101 fior ehlahkaangsent Bt Jile bitipawsenifiee 2650alows itertigss bispding gutslspigints

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 '\
gés 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




WO 03/ 012163 PCT/ |1 B02/ 02796 37 control valves 173 and 2091@fuydobe turned

on to allowinert gas flow down to the isolation valves 79 and 91. Upon

t he di sconnection, inert gas can bleed out from the joints 99 and 101 to
nings from anbi ent contam nant intrusio ot her

bl ank the. o '
preferr@g)(gﬁ’g%ﬁ‘?i ment as shown in Figure 18, a purge S’gg}%ﬁ@f@&;k I s added

into the enbodinent in Figure 17. The purge gas block connects to the

chemi cal container block at poi nt s*%55 and 457. When the chenical |ine
needs to be purged, the control valve 247 will be on to allowinert purge
gas flowinto the chemcal line. Purge gas will then flow through the

bl ock val 91 that is open o the by-pass line 85 in Flgure 8 and then
exhaust edxﬁﬁ-‘é@dﬁ?‘ff Heplacemss t&b‘ffmq?’ 343&91 go%qé’mlBeir.e%%%%Httﬁee cheni cal
cont ai ner ; ' tpdafisem the joints 99 and 101, purge gas could be
I nt roduce @%ﬁééﬁg{hﬁ&%r@ é‘ﬁem cal line and the gas inlet conduit by

turni ng on t heFiguwa20dd a praferred eplicdimend wib 2 vaquven bloeke. r HIvag@Mye 239 in the

| ock coul d. be closed. After the cheni.cal i ner, i
e o bldgte o ip g 1 Gonthe Rete I e e icE BSRSR iER A AR PORL' S < onnect ed
jointg 994?'?0'\! _ﬁmtiQE[%ﬁd@d An 18O BlicRiMal Bid needs O bR tepAAIN@pirgtde 265 al | ows

e

| nert gas eding out the joints at a flowrate that is not too |lowto
| et anbi eFor exampldi e gbamical dipe néeds wrherpuegsd by PaeEs gas YA t oo hi gh to waste

too much inert. gas. Figure .19.is . r L.cals ' y systemwith
an opti Onglfer%ég%ﬁo ?l‘éa@%%ﬁv %f erﬁfﬁéffgh{' %gﬁe%@gaﬁ,? g‘l{&r{g% l%\g@%kc\f]&rs connect ed
With the wasé glivesaNitld 28 thelJbinglooahd 101 TiRi dhbmitaBlineannlbé prgabnnect i on
joint 279 of the waste recovery block as in Figure 12 is connected with an

exhaust | itk paige gasebypiurming opsibe comiehvalyee247 do ke perge saiivalpthsieeds to be

exhausted,, the. control, val.ve 107 .an : I will be turned
on tdo%l W%%ﬁ%ea@mélﬁhéﬁs‘?oz o?gal?%gl {é)x 3 fjﬁg%&[{eicgr?é .th\él%ﬁe{tﬁléglz% ase the

resi dual  gfte ghital Saivé39 70 dih extatienTeelind @nibe vasnuged by tdisingomt r ol val ves 25
107, the control valve 307, and the control valve 283 will be on. Chem cal

wast e  cothieratummontelialve 339.a Al this tirae dherentrel valyes 24Had 2921219 i ne to the
wast e contai ner.by. either hi.gh- r J WA repi ng on the val ve
247 or bydf”f’? ’ [')rthgi’gﬁﬁnzbe?tﬂufﬁgd %g%“gﬁgé‘& #uoﬁﬁfan'égg}l&@ag&cuﬁftu rsgl val ve 209. Once
t he wast eiged)leddn1Bbre ititnek il decestadte TEONe will be ahoimmed HBa AmchuBE7 will be in
cl ose position. Operator will manually turn 30 off the_ isolation valves 289

and 333 asicp.dThecisolationtvalved1 cambaurnsd of i ke comainey; sidedo allow
chemical flow into the chemical line for delivery or recharging the recharging

container.
Figure 21 is a preferred embodiment wit_h.an optional solvent supply bloék
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
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An enpty waste contai ner can be reconnected to the joints for continuous
operation. Figure 20 is a preferred enbodi ment with a vacuum bl ock. A

vacuum (ﬁﬁ)lfzgzs in Figure 13 can be connected to th C ) cont ai ner
bl ock at e 6 Int 5 463. Vacuumis provided when the chem cal |ine needs
to be cleaned and purged. For exanple, the chemcal |ine needs to be purged

by purge gas and vacuum alternatively to clean the line for inpurities
after a chemi cal container is connected to the delivery manifold at the
joints 99 and 101. The chemi cal line can be purged wth purge gas by

turning on the control valve 247 to | et purge.gas flow f the 10 chem cal
li ne t hr olfy#t Teacles IESdP‘&tl‘?ngm ﬂ%ﬁuw&’aéic?"%ol)@pﬁgggﬂv?rﬂéﬁeég’fmﬁga control valve

107, cont f o,y dle\GivaR Cortiiflertaad ER5AHS SolvehPEontroN Palécdy 7D Th¢acuumed by tur ni ng
on the vacuumcontrol valve 329. At this tine, the control valves 247 and

297 are picsmeidhtiofiges ¢antrel wive 238 isplesgd autpmatialihbythiiaplgmatic cycl i ng met hod

for up to 50 i ven nore ties if.neces . line will be
vacuuned F?P“Ql é’lgg{s_fgpuﬁbeee%sg‘foé‘h?} “f'i"g 38 tﬁﬂ%jﬁ{eéé’fl%gm can be turned on
to the copfiahRfhipicdelehe t freiire GRERI EdolVehOobniattiep, Elierchemnical line for
delivery or rechdrging the recharging container. Flggure 21 is a preferred

enbodi nenpressiutipation gaper purge gas cowidba supplisdity thei selvrnt copduiip prsh thé qui d sol vent
for systemcl eani.ng and rging.. Th ol.v | S connect ed
to the chi¥yeanfnsidg ﬁ%ﬁ%ﬁﬁ‘&ﬁmﬁf"? % vﬁlg%ﬁ-n}g@%%?&gﬂ%ﬁ%ﬁ#g sol vent to
the cheni ¢ale 449Mack Rfo ML Eatitdifer. WiRn IR MRS g8 dowed fd2!1ne kleaing;onnect ed to
pressuri zation gas block at the point 471 for pressurization gas to the

sol vent  thembatial aalve 7feindhy pusga gas bissk.ythe rasenel vabva IBSpandithe t her connected to
t he purge, bl o at the int, 4 . exhaust |ine of
the 48i veﬁgﬁé%ﬁl‘ﬁf%&%’@% ie@e(r:‘%hr? g%ts%%ra%l%}l%ag%ex Eaa%.;m I ne at the point
473. I n acpgfinpkheaR4tdhivaRe 35TR chotd/ @itlby-pasyNalicB98, éatrpl esbeur i zed for
solvent delivery. Wen the solvent is demanded for purging, the control

val ve 377385 andithadsplation yalve 36R are apany Adier finecleaningaPurge 88 ¥he control bl ock

23. Liquid solvent,. with di ssolved resi C ) rough the
i sol at i onSUPRIGALEthe g%énlgtoaﬁlﬁ F%llvqugﬂ?/eec%g{,ts'anﬂoﬁgh%égh@rﬂg{ ﬂvaI ve 307 into
the then disconnected from the joints 355 and 371 while the isolation valves 357 and

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 contro] 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 connécted to the degas block in the chemical line at
the point 18. Although one filter services the filtration requirement well, it is

w30 preferred to have two filters installed in parallel as in the Figure. Ina normal




30 waste recovery container 293. \WWen the sol vent contai ngfadudrye2a@6y or the
sol vent 16 January 2006 WO 03/012163 PCT/ 1B02/ 02796 39 | evel reaches its

| ow | evel, the automatic control block will warn the operator to replace

t he sol vent container and close the solvent control valve 377. The

pressur i¥aP¥PMoFas control valve 219 is closed aut onRGTABIYY™8y t he
automatic control block 23. The exhaust control valve 349 is then turned
on also 5 automatically to rel ease4dhe pressure inside the solvent
container. Either pressurization gas or purge gas could be supplied to the
solvent conduit to push the solvent inside the conduit between the control
val ves 377 and 385 and the isolation valve 369 back into the_ container.
When. t he operatipm, gmsﬁlt&r may &d usedrand apaghes lisiarsparg, Whena flhiscBingedl ve 269 in

th bl th t 1ol | 385 t t | 369

bre bhen afcrperng obibedn POt B biod e aBfite Bferate dGR 3T 00 VE L

i solation rﬂ/@{la;{@ bg%eﬂaﬁ)rc'I:R&ﬁﬁbmgtﬁlﬁg&gas@ﬁ@ﬁqmabme@&%ece@m ¢cald val ve 385,
solall o

and the i val ve 369 are o After line cleaning, purge gas is
suppl i ed ipntge theruhemixa) insifecthe filker. Softoy énstalling:a nsw Rlsadie filier apfghes o) vent

ol at on couepisEs S CRGEEE rhfel MR hBohRe B e O L P C0S o

fromthe ggened joints to blank anbient contam nates. Figure 22 is a
preferred enbodi ment of chemical deljvery systemw th a degassing block to

remove di ssol vithilgdhe mwﬂ@WbaqﬂsiescmgdmﬂWW&d@ﬁ%@ PPEE% is connected

with the rechar t 9]ﬁﬂﬂ ock at the 20
poi nt 477e @%B‘ gﬁf nggggﬁgﬁé%&%bn H%@E (ggugh a menbrane
cartri dgecﬂ&?esteeldmmch@ais%anHmadepmmreqhwuahmemprb@ad,laedmte the degas bl ock
and the confrol valve 417 after the block can be closed if there is no -

need foor departingrom ghe scapsof hegapenBedl®mShoul d be repaired. The control
valve 401 in the vacuumline could be tuned on for vacuum or off for
repair reason. The degas bl ock could al so 25 be connected to the chem cal
cont ai ner bl ock before the recharge block for degassing. Figure 23 is a
preferred enbodi nent of chem cal delivery systemwith a filtration bl ock.
The bl ock is connected to the degas block in the chem cal |ine at




the point 18. Although one filter services the filtrationgyafidiyrmnt well,
it is 30 preferred to have two filters installed in parallel as in the
Figure. In a normal 16 January 20064;W0 03/ 012163 PCT/ 1 B02/ 02796 40
operation, one filter may be used and another is in spare. Wen a filter is
changed after a period of tinme, the isolation valves before and after the
filter are closed manually by operator. Introducing purge gas and liquid
~solvent if necessary could purge the chemcal inside the filter. After
installing a. AE«?M? ter, the filter and the 5 connections should be cl eaned

and purged before AdinfeR@slbdofilariIE B SchimicA déifvery systeiitior Ylivéragt he i nvention
has been described in detail with reference to specific  enbodi ments

thereof, it wapp %ﬁﬁa@@m@&qwﬁé@veﬁlF@&lqehf‘nawamb?ft“smat vari ous
changes and mgﬁ;&n&ﬁ:&mﬂﬁs@&u@%njmﬁs‘omrﬁggro@&wheﬂemaﬁ iRgRaIowed, W thout 10
departing fromthe scog@{lil he appended "clainms. 16 January 2006 41 CLAI MS:
1. An int égr alis dmpiised o WEWWW@CIUO@(@H&W@@E&E@WW‘}E@Wt%m for
delivering a LS b flar iner to a

poi nt of use ?r?mé-éer@em co%ﬁfﬁor oélﬁé) % E{grhqggt fsg%mf%Pﬁa%)?l ng process,
wherein sai d prvdig ptessotept urgs gasbleakfor pusgng ofhemicd hewasteakcovemt ai ner bl ock.

for contal ni nfuAllotl 30416, SNEHABleck e RERTASHROLLAASI 0Ok 1o

recharging a zatron I"di ng pressure,
a purge gas bbloekidorf sapplyitg gsolvent 2 depesrtilach for daganmtaehmm\ﬂlyambl ock for waste

recovery, ac qck for. ¢creatirg.a vacu ol.vent ly block for
suppl! yi ndt F‘)‘P‘ilj‘efﬂ”[f]q %@%Pb@@%ﬂg?"ﬂaé‘ﬁ&&‘;%‘a lﬁﬁ’c? gf&éﬁ)g filtration
10 bl ock for refabi®bdetg a chem cal or conbinations thereof, wherein the

integral block is prefabricated. 2. An integral block of claiml1, wherein
the chem cal container block conprises: a5 (i) a first chem cal container

connection jojnt agdapiedbiotk d?Blaint §, et thOci@micat container block
comprises: '
15 (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 adapted to be attached to
an integral block;
20 (ivia qhemical container inlet conduit cpnnected between the first t;hcmigal
" container connection joiat and the sealed chemical container to deliver a pressurized
gas to the sealed chermical container; _
v} a chemical container: delivery conduit connected between the sealed
chemical container and the second chemicat container connection joint, to deliver an
‘95 ultrapure chemical to a point of use or an integral block,
(vi) a chemical container bypass conduit connected between the chemical
container inlet conduit 2nd the chemical container delivery condait, .
(vii) optionally, a chemical container discharge conduit connected in line
with the chemicat container inlet conduit or the chemical container delivery conduit,

300  and |




preessurized, gas source; (ii) a sealed chem cal contai ngg jardubty 2008 second
chem cal container connection joint adapted to be attached to "an integral
bl ock; 20 (iv) a chem cal container inlet conduit connected between the
first chem cal container connection_joint and the seal ed chem cal
.container to deliver -a pressuri zed? gas to the seal ed chem cal container;
- (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 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 deljvery conduit, (vii)
optionally, a cher’r\("@ﬁlaQ!’SWP%IF?FE?‘“@F%@FP&P&@%UHMP‘E‘“&@?\‘%% € inline wth
the chem cal cQRtAinBgkarchtlifier,cONduit or the chem cal container delivery
conduit, 30 and 16 January 2446 42 (viii) a chenical container |evel
indicator for nonitoring the level in the. sealed chenical container,
‘Wherein the CW%?&xc&gﬁicﬁic inér'iﬂl&Eonﬁ@MFﬁ:ﬁseﬁO”p” ses: s a first chemi cal
contai ner joint adapted tor the renoval of "the sealed container, and a
first chend cal cona §isiebemicdobrdaiten jping adapted fovthe eemoea] obthevgaled t he first
connection joiéa caiﬁé}dan he seal ed container, and 10 wherein the chem cal
cont ai ner delivery tonduit conprises: a chem cal container diptube with a
first end extendi ngfistvhenitdl eorsabet solation ava comdectebretwden e fith second chemi cal
contai ner isolation valve connected. bet ween the second chem cal container
connecti on joicﬁfneﬂﬁﬁjof‘ﬁémdstg%ﬁ%&f%’ﬂtéﬂfrc contai ner, and 15 a second

chemi cal container joint adapted for the renoval of the sealed chem cal
cont ai ner, connected between the second chem ¢al container connection

j oi nt and® he vdwwindes cheraipg! copainepigliysry equduitgopgprises:

a chemical container diptube with 2 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 _(;,hcnﬂcal 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 infet bonduit or the chemical

container defivery conduit.

25 3. An integral block of claims 1 or 2, wherein the recharge comtainer block

comprises:
(i) a first recharge container connection joint adapted to be attached to an -
integrat block, ' | ‘

- (ii) a sealed recharge container,




-mherern the chem cal container di scharge conduit conprrsegjmuagggmﬁrfth
chem cal container connection joint, and a chem cal container control valve
connected in line with the fifth chem cal container connection joint and
the chem cal container inlet conduit or the chem cal container delivery
conduit. 25 3. An integral block of43clains |I. or 2, wherein the recharge
container block conprises: (i) a first recharge container connection joint
adapted to be attached to an integral block, (ii) a sealed recharge
container, 16 January 2006 43 (iii) a recharge contai ner chem cal inlet
conduit connected between the first recharge container connection joint
and seal ed recharge container to deliver an wultrapure chemcal to the

seal ed recharge ntalner I i onnection
joint adapted to e ' h?‘%ﬁoél& Jm@%@%&%&%&%@gggas condui t
connect ed beeohm'gmcohdaﬁer&emmﬂmﬁmﬂawgpeled:rmtaagcme:rtainermweﬁeeriann joint and

seal ed rechﬁ'[t% tar ner tohﬁ ver ressurized gas to the sealed
recharge co P‘H%F |t‘)’ﬂ‘ﬁs"i‘:"l FE3- W&?ﬁg cont ai ner connection joint
adapted to be atavacarsaendmafgecmmaamgmbn Joimoadepted t6itie a@héRGhar ge cont ai ner

chem cal deliyery conduit connected between the third recharge container
connect i‘on ja’bln Wefkseal ed recharge container to deliver chemcals to a

- point of use or (enaga@&eﬁﬁe&nb&esrem&a%&s&dna}mgc%maﬁﬂe container |evel
monitor for nonitoring the level in the is sealed recharge container,

wher ei n t hecqnatsHelrigiat aad sealerl sharge ropfpiagn to fielivena peespraiaed s énie | ses: a first
recharge cogied Rear i val ve connected between the first recharge
cont ai ner connection jolnt’ and the seal ed recharge container, 20 a first
recharge cont ai (@ a fhisil mchagaeosisinercbotmection dointtatiaptefl ito et atachedhtrage cont ai ner
connectjoon inf%é-r@ltbl&ﬂ,d t he seal ed recharge contai ner, and

(vii) a recharge container chernical delivery conduit connected between the
third rechatge container connection joint and sealed recharge container to deliver
chemicals to a point of use or an intepral block, and

(viii) a recharge eontainer Tevel monitor for monitoring the Ievel in the

15 scaled recharge container,

wherein the recharge container chemical inlet conpduit comprises;
a ﬁrst recharge container contro} va]ve connected between the first recharge
container connection joint and the sealed recharge container,
20 a first recharge container jomt connected between the first recharge container
~ connection joint and the sealed recharge container, and 7
a first recharge container isolation valve connected between the first recharge
container connection joint and the sealed récharge 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,
. ancedle valve connected between the second recharge container connection
30 - joint and the sealed recharge container, |




a first recharge container isolation valve connected bet yge@muhiRe0D6r st
recharge contai ner connection joint and the seal ed recharge container, 25
wherein the gas conduit conprises: a fourth recharge contai ner connection
joint adapted to be attached to an integral block, connected between the
second recharge contai ner connect i df joint and the seal ed recharge

contai ner, a needle valve connected between the second recharge contai ner
connection, 30 .. joint and the seal ed recharge container, 16 January 2006
44 a second control valve 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 container connection
joint and the sealeaumd@mmm@@hﬁéﬁmqmﬁ@ﬂNWWﬁF%ﬂ%@§%%%ﬁﬂ”ﬂ@€ﬁarge cont ai ner

i sol ati on val ne e¥‘@f" Sffipd recharge. container
connection joi\éﬁqn%%%ﬁﬂfqé{ggdsﬁe{g%e #lgfg gr ge container, and wherein the
‘rechar ge cont ai nera shexirehirgatehthiverjintcomatsd betwserpthe sceand rechetee r d r echar ge
cont ai ner contraol, val ve connect L{heen ' 10 connection joint
“and the seal e&%ﬂ?ﬁ?%@@?ngmﬁﬁdﬁ%s?%%lhar ggég’%tﬁzng%‘%@r joint adapted for the
removal ofs t he sead s2tbnd ceahirgd domniner dsohatimcialyd cinpeoisd detwednghe detond connect i on

joint and the seal ed container, ..a third recharge contaiper isolation valve
connect ed bet W& ‘?{g???éta{“FﬁW@W&ﬁ%‘@@%%ﬁﬁlﬁf%%%g?ﬁ%%f‘% joint and the
seal ed recharge container, 15 a fourth recharge container isolation valve
connected between the third recharge container conpnection joint and the

seal ed r echar yhereistiearshage contaper chemmigyl delivery gondut GRRATBhe third recharge

cont ai ner connect iafied Risalee B BfraAkEEbiEALABEGRERAR ner . and
di ptube with a first en xtenollll1 ng 1nto the seal ed recharge contai ner and

in 20 |ine weanneatibejointardthapealelonntsingter chenical -delivery conduit. 4. An
gas. bl ock. conpr i st italge BoEe Bk REpEd B BB ccalboPhPsclol 0 oR T R G e
adapt ed to recmitaier,a0onnected between the third connection joint and the sealed container,
a third rechargé 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 , o
* adiptube with a first end extending into the sealed recharge container and in

20 line with the recharge container chemical-delivery conduit.

4, An integrél block of any of the preceding claims, wherein the pressurization
gas block comprises:
- (i) a first pressurization gas block connection joint adapted to receive an
25 inert gas; ‘
| (if) at least one pressurization gas block gas conduit;
(iii) a pressurization gas block isolation valve connected between said first.
prcssufization gas block gonﬁection joint and said pressurization gas block gas

conduit;




25 inert gas; (ii) at least one pressurization gas bl ockigasuesmbest; (iii)
a pressurization gas bl ock isolation valve connected between said first.
pressuri zation gas bl ock connection joint and said pressurization gas bl ock
gas conduit; 16 January 2006 45 (iv) a pressurization gas bl ock regul ator
connected between said first pres4drization gas bl ock connection joint and
sai d pressurization gas block gas conduit; (v) a pressurization gas bl ock
filter connected between said first 5 pressurization gas-bl ock connection
joint and said pressurization gas block gas conduit; (vi) a first
pressuri zation gas bl ock pressure sensor connected between said first
pressuri zation gas bl ock connection joint and said pressurization gas bl ock
gas conduit, a idrdei ¢ i 'Q&EQ@ : ck val ve connected
bet ween sai d fi?§3¥g§§§§?§?ﬁﬁgfﬁgﬁHggéa%kbc cgﬁﬁé%%%gﬁﬂfoint and said
pressuri zat iPFSSUgzationgas dleclynectiopielutiand saidpiesswirationi gas bipdk gat | east one
: pressurizat%&mu&as bl ock gas conduit conprises: 1s a second pressurization
‘gas bl ock connection joint adapted to be attached to an integral block, a
pressurization dw¥sa picssotizatimead Dlockdilterecompricd bawéey saidfinmect ed bet ween sai d
second pres i O i onnection joint and . .said check valve, a
pressuriiat %%hé%%b%#%@@§é§%¥§§FﬁW@FW%”@&E%%E?%@“@@%%@%&“&aid second 20
pressuri zat peduigas bl ock connection joint and said pressurization gas bl ock
check - val ve, and a_second.ptessurization gas bl ock pressure sensor
connect ed bet wed & 8FHPres W&gﬁsﬁ@%"‘i‘@f??&’t B epqaedpddeivesisaiect i on j oi nt
and sai d. prfsspeshiiition Rasdiek Sinakkon jREMN sMabdSuriZfoDeas Mk plsegr al bl ock of
any of the g&g&gghng cl aims, wherein the purge gas

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 feast one pressurization gas block gas conduit comprises:
15 a second pressurization gas block connection joint adapted to be attached td
an integral block, _ | |
a pressurization gas block nécdlc 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 sid pressurization gas block
check valve, ' |

.25 | '
3. Anintegral block of any of the preceding claims, wherein the purge gas
~ block comprises: , |
N (i) a first purge gas cdnnection joint adapted t6 be connected 1o a first
integral block, ,
.30 (i) at least one purge gas conduit,




bl ock conprises: (i) a first purge gas connection joint a¢gaiues 2006be
connected to a first integral block, 30 (H at |east one purge gas
conduit, 16 January 2006. 46 (iii) an purge gas isolation valve connected
between the first purge gas connection joint and purge gas conduit, (iv) a
pressure regul ator connected bet wedf the first purge gas connection joint
and purge gas conduit, 5 (v) a purge gas filter connected between the first
purge gas connection joint and purge gas conduit, (vi) a purge gas control
val ve 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 connection joint and purge gas conduit, (viii) a purge gas pressure
sensor connect ed lﬁﬁzii\mewgtmisﬂﬁaﬁi@t“g@%@e@éé?ﬁwé@mﬁipmeﬁﬁ nt and purge
gas conduit, apd flxl. ow restriction orifice connected around
t he purge gas&)con%ﬁ%?eﬁgwgg?gg%%m%g’mherein the purge gas conduit
conprises: at. | ea$) epessieocguthtqsgompectefdetweenihe st pyreej2as GIpuctifpt ed to be

connected to a con u .gas integral block, and at |east one purge gas
control val véﬁna%ﬁﬁgﬁgggs%%ﬁ%een the first purge gas 20 connection joint
and the second pu Wea page gaofiltee cinnented) boiwatn, thesfirstpurge gasegrugtionjodetk of any of.

the precedin | ai ms, wherein the waste recovery block conprises: (i) a
first waste %@BV@??AS%?&@CH on joint adapted to receive waste fromat 25

| east one i nt egr afvibh pedge g2 bdntroPvan@abmectdasineed thefivipusgegant ai ner, (iii) a
was_t er ec°Verc¥nﬂ£éo%tjoiﬁ?£9§&§§g% Ec%td&ﬁen the seal ed waste recovery
(vii) a purge gas check valve connected between the first purge gas
10 connection joint and purge gas conduit,
(i*iii) a purge gas pressure sensor connected between the fixst purge gas
connection joint and purge gas conduit, and
(ix)u a purge gaé flow restriction orifice connected around the purge gas
control valve, and
15
wherein the purge gas conduit comprisés:
at least one second purge gas connection joint adapted to be connected to a
" second purge gas integral block, and _ ‘
4t least one purge gas control valve, connected between the first purge gas

20 connection joint and the second purge gas connection joint.

6. An integral block of any of the preceding claims, wherein the waste recovery
block comprises: _
(i) a first wasie recovery cornection joint adapted to receive waste from at
25 least one integral block, |
B (i) a sealed waste recovery container,
(iii) a waste recovery inlet connected between the sealed waste recovery
container and the first waste récovery connection joint,

(iv) a second waste recovery connection joint adapted to be attached to an

30  integral block,




container and the first waste recovery connection joint, 16 Jaguagy 2086ond
wast e recovery connection joint adapted to be attached to an 30 integral

bl ock, 47 (v) a waste exhaust connected between the seal ed waste recovery
container and the second waste recgvery connection joint, (vi) afirst
waste recovery control valve conneé?ed between the waste inlet and the
wast e exhaust, and 5 (vii) a waste recovery |level indicator for nonitoring
the level in the sealed waste recovery container, and wherein the waste
inlet conprises: a second waste recovery control val ve connected between
the first waste 10 recovery connection joint and the seal ed waste recovery
container, a first waste recovery container joint connected between the

first waste I eCRYQhys ARRSChinaed Bivtkn BDShalo Gustobkybamiiar ecover y

container, and a first waste recovery isolation valve connected between the
first wasteandﬁle@vmdwa@tem@e%ﬂcmﬂi“@?lﬁ’ﬂmand the seated waste recovery

contai ner, and i g, WiELEl R, fehfo@is) BRRSbORRIdFES wade BiREONd vast e
recovery isolatl 3 val ve conne ted etmeen the second waste recovery
connection jaod the vastcbxbduet, @dal ed waste recovery container. a second waste

FeCover Y CONt Al Nl eSB! BlichE HERRuIG kAt dembes T ecovery

connect ion j oi nt wast e recovery container, and a third waste
recovery - caenite edcoveleveaimnrnéct ed bet ween the second wast e recovery
connection joint and the seal ed. waste recovery container. 7. An integral

bl ock of any of the preceding clains, wherein the vacuum bl ock conprises:
(i) a vacuukpneeiRteMafE inlet totmprigds:f i r st vacuum bl ock cont roI valve in line

‘with the vacuum generator, and e one v onduit adapted to
provide a vacuurﬁ%&ﬁ\vwelr?cﬂ@ry‘?g“%" ke w&i%ﬁﬁ?ﬁ“&b" § and

10 recovery connection Jomt and the sealed waste recovery container,
| 2 first waste recovery container joint connected between the first waste
recovcry' 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
15

wherein the waste exhaust comprises:
" a second waste recovery isolation valve connected between the second waste

recovery contection joint and the scaled waste recovery containet,
" asecond waste recovery container joint connected between the second waste
20 ~ recovery 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.

7. Aniniegeal block of any of the preceding claims, wherein the vacunm block
25  comprises: '
(i) avacuum generator,
(i) a first vacuum block control valve in line with the vacuum generator,

and
(ifi) 2t least one vacuum conduit adapted to provide a vacuum and in line

30 with the vacoum generator, and




16 January 2006 48 wherein the"vacuum conduit conprises &6 Vacamyiobock
connection joint adapted to be attached to at | east one integral bl ock,
and 5 a second vacuum bl ock control valve connected between the connection
joint and the vacuum generator. S.' An integral block of any of the
precedi ng cl ai ns, wherein the sol véht supply block conprises: i 0 (i) a
first solvent supply connection joint adapted to be connected to a first
integral block, (ii) a seal ed solvent supply container, (iii) a
pressuri zation solvent supply gas inlet connected between the first.
sol vent supply connection joint and the seal ed container, is (iv) a second

sol vent suppl ywhé@in RRGhERM dofduitico@agt ed to be connected to a second
integral block, (v) a solvent supply delivery outlet connected between the

second connect i o PoRmblogh gonepdion ok ehptedinba pielicd tqa) lepstgn%s ol vent suppl y
control val veiggrinseiedhdet ween the solvent supply 20 -pressurization:
gas. inlet and the solvent supply delivery outlet, and (vii) a solvent
supply | evel indi @&e9prd vaspunyblackcontroh yalvarenneeteddictwepn theeonBesHemigint cont ai ner
wherein the ppossiiahbhtldcda@@s i nl et conprises: 25 a first solvent supply
contai ner joint connecte etween the first connection joint and the
seal ed container, a second control solvent supply val ve connected between
the first sol yent W%},‘?! } '| g'h.n . | ent supply
cont ai ner, an%' a 1A|urs ééf@gﬁ]ﬁgh‘*&g‘?@ |s%ég@%ﬁgﬁ$h§§1“\§/€ea$8§%ﬁ§®?§d bet ween t he
first sol ventblock36mmrisppl y Connection joint and the seal ed sol vent supply
Cont Al nery And 166 A MRl SoohiBh ok At GRbec B B 1! T VETY

‘ integral block,

(ii) a sealed solvent supply container,

(iif) a pressurization solvent supply gas inlet connected between the first
solvent supply connection joint and the sealed container,
15 (iv) a second solvent supply connection joint adapted to be connected to a
second integral block,
(v} asolvent supply delivery outlet connected between the second
connection joint and the sealed container,
(vi) a solvent supply control valve connected between the solvent supply
20 'pressur_ization'g‘a-s‘ inlet and the solvent supply delivery cutlet, and - '
| (vii) a solvent supply levél indicator for monitoring the levél in the sealed

container,

wherein the pressurization gas inlet comprises:
25 a first solvent supply container joint connected between the first connection
joint and the sealed container; '
~ asecond control solvent supply valve connected between the first solvent
supply connection joint and the sealed solvent supply container, and ,
a first solvent supply isolation valve connected between the first soivcnf
730 supply connection joint and the sealed solvent supply container, and _




. chenical outlet condurt conpr

a solvent supply diptube with one end extending into theléé&alar 2006t ai ner,
a second sol vent supply isolation valve connected between seal ed solvent 5
supply contai ner and the second sol vent supply connection joint, a second
sol vent supply contai ner joint cong cted between seal ed solvent supply
contai ner and the second solvent s gply connection joint, a third sol vent
supply control val ve connected between seal ed sol vent supply container and
t he second sol vent supply connection joint, and 10 a fourth sol vent supply
control valve connected between seal ed sol vent supply container and the
second sol vent supply connection joint. 9. An integral block of any of the
precedi ng clainms, wherein the degas block conprises: 15 (i) a first degas
bl ock connect i eRetiitidisoldchogprlddieerpautadcoagiesd to an integral block; (ii) a
second degas-bl ock connection joint adapted to be attached to an integral
bl ock; (iii) a degé§°15‘|’“6€“l?i’ll5ﬂ@4‘l?"‘d’ﬂ¥hWﬁ?"éﬁ*&’éﬂﬂ&}!'t?ﬂ@éﬁﬁhdicgilfh'gﬂa first degas

bl ock 20 i sol ati on zuabyesoRBllsupPIp NERARINELOER R blfedn shaide sofig@as bl ock

.connection joint and the second degas bl ock connection joirnt, (iv) a
“menbr ane cAr t r HERE containsead dig serend salvent supply tonnsetionlisitis bl ock connecti on

joint and the secoRg. HoqaFetd i W' s bl ock

T UP@¥%%%@§3%%%ED%%§%W%%%}@ sgggﬁsol ation val ve
and connect ed Spalyweastioetsad fii pesend delyeatsuppiy cdmentiomjeint,i on j oi nt and t he
.second degas bl ock i ] Qi n A de bl.ock cantrol valve
connect ed bet ween ?ﬁgﬁﬁ&;ﬁé&ﬂf%ﬁc@}é&r&ﬁ yat ﬁémggﬁadbe?%n%g%%ﬁod% %ﬁ‘&@ybl ock
connect i on | oichutained @ndithersseony s@RBGuiPply chinectidin joind &gr al bl ock of any of the
precedi ng, cl ai ns, er.ei he filtratjon bl oc conprises: (i) a first
filtrati or’1°CbI ock cbf wBbst‘]’ﬁﬂiS‘PBWﬁ?ﬂ 3@’ FE@“WE’&‘WBW%@@(%H"?‘O_ a first
i ntegral bl oclupply dohthiher andtReseiuild SolVeht/saplyoddnitc@spljoigonnect i on j oi nt adapt ed
to be connected to a '

9. An integral block of any of the preceding claims, wherein the degas block
comprises: ‘ ’
15 L (i) a first degas block connection joint adapted to be attached to an intejral
block; -
(ii) a second degas ‘block connection joint adapted to be attached to an
integral block: |
- - (i) a degas block chemical inlet conduit comprising a fitst degas block -
20 isolation valve and connected between the first degas block dunnection joint and the
second degas block connection joint,
‘(iv) amembrane cartridgc connected between the first degas block
connection joint and the second degas block connection joint,
(V}a dcggs block chemical outlet conduit comprising a second degas block
25 isolation valve and comnected between the first degas block connection joint and the
' second degas block connection joint, and
(vi) adegas block control valve connected between the membrane cariridge
and the second degas block connection joint. '




second integral block, and (iii) at |east one filtration16¢adi2006nnect ed
between the first filtration. block connection joint and the second
filtration block connection joint, 10 wherein the filtration conduit
conprises: a first filtration block isolation valve connected between the
first filtration block connection $bint 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 15
a second filtration block isolation valve connected between the first
filtration bimck LoiaRSetHIRR of @l 6f thepdceting claige:p Wherdin the fituatierbldkock
connection joint.  11. An integral block of claiml1, wherei.n the point of
use i s a vapofdPEsts:- 20 12. An integral block of claim1, wherein the
integral block is g £heMieabn b toAicHRE jdit Qepidias bebahieued ongirgn -ul trapur e
chem cal to a point of use or to a second integral block. 13. An integral
bl ock of cl ai¥egralblggsein the integral block is a recharge 25 container

bl ock, ol 1 ecel Vigy0, g ridiion bib® Bofhelidf ik AR B (fbiccld] @@k and
delivering chemcal’'s to a point of use or”a second integral block. 14. An

i ntegral bl octeccndl inseganliblogk, agther ei n the integral block is a pressurization

gas bl ook. 13016 Ji0Ustl, A00RSd Aiadlul ORIk 0T SlrapgLd, Turther

conprising an additi onal gas con conpri si ng: agt pressuri zati on gas
connecti on | ciontectiatgjpineakd the stvendfilrativh blickt eneoctiéd joinggr al bl ock, and a second
pressuri zation gas control valve connected between said second connection
joint and said check valve. 16.An integral block of claiml1, wherein the

i ntegral bl oGihetetn the BlifaGeR cgRmitlobmysises: 1017. An integral block of claiml,
wherein the integral block_ is a waste recover%. blsé)cg.méq_ﬂl nt egral bl ock of

claim1, wherein g&Ethitionblock fsplation vplve confegie) batw fration

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
15 a second filtration block isolation valve connected between the first filtration

block connection joint and the second filtration block connection joint,
11.  An integral block of claim 1, wherein the point of use is a vaporizer.

20 12.  Anintegral block of claim 1, wherein the integral block is a chemical
container block for délivering an ulirapure chemical to a point of use o to a second
integral block.

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

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

14.  An integral block of claim 1, wherein the integral block is a pressurization
gas block.
N




18. for providing a vacuumto one or nore integral blockg6 Jamuhdy 2006
integral block of claim18, wherein the vacuum generator is a venturi or a
vacuum punp. 20, An integral block of claiml1l, wherein the integral block is
a solvent supply 20bl ock. 21.An int ﬁgr al block of claim1, wherein the
integral block is a degas bl ock, fol renovi ng dissolved gas in an ultrapure
chemcal. 25 22. An integral block of claim1, wherein the integral bl ock
is afiltration block for renoving particles froman ultrapure chem cal.
23.. A chemcal delivery systemfor delivering an ultrapure chemcal froma
chem cal container to a point of use, conprisi n%:,_SO éais) chem cal

cont ai ner blifick Af inthal block of claig 14, fprihsr sompoieips araddifipnal SRSERRAWE. 1 ge| j very
block in line with the chem cal container block, and (iii) a point of use
in line witFP&%nheni cal container block and the chenical delivery bl ock
5 24. A cheni cala thied presuryzatiopgtseonnottion joint adaped afesttechel ©°RB cheni cal delivery

bl ock is the Egégé”' ation gas block of claim14. 25. A chem cal delivery
system of ¢ ) ther conprising at |east one so integral block. 26.
A cheni cal del i wapyons préseizativn gad cantrl 248ye cohmecied betwdsa said sqcendst  one i ntegr al

bl ock is selected froma recharge container block, a pressurization gas

bl ock, a pewmgetigniongprispid ek ial¥ee ecovery bl ock, a vacuum bl ock, a

sol vent supply block, a 15 degas block, or a filtration bl ock. 27. A

- chem cal delivery systemof claim 23, erein.the i_nt eis a
vaporizer. o 28n INCMCEQTCI%F'iWW‘EgE‘FM?&ﬁ %ig{lrngez@,%w%ie'r ein the point
of use is a manufacturing process tool.

10 17.  An integral block of claim 1, wherein the integral block is a waste recovery
block.

18.  An integral block of claim 1, wherein the integral block is a vacuum block,
for providing a vacuum to one or more integral blocks.

15
19. An integral block of claim 18, wherein the vacuum generator is a venturi or’

a vacuum pump.

0. An integtal block of claim 1, wherein the integral block is a solvent supply
20 block. | |

21.  Anintegral block of claim i, wherein the integral block is a degas block, for

removing dissolved gas in an vltrapure chemical.

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

for removing particles from an ultrapure chemical.

23. A chemical delivery system for delivering an ultrapure chemical froma -
7  chemical cont_aiher to a point of use, comprising: '
30 . (i) achemical container block of claim 12;




29. A chenical delivery systemof claim23, wherein the pgiynuaf200se i s an
el ectronic fabrication tool. 25 30. A chem cal delivery systemof claim 23,
wherein the point of use is a sem conductor process tool.. 31. A chemi cal
delivery system for delivering an ultrapure chemcal froma 30 liquid
chemical container to a point of usé in a sem conductor or a fiber optical
16 January 2006 53 manufacturing process, conprising a .prefabricated

chemi cal container block for containing an ultrapure chemcal, 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 chemcal, a prefabricated 5
wast e recovery block f@) ashemieal delivesy dlogk inding wish thb elicodgabepnizimetuium bl ock f or
creating a VEBPQQh!a prefabricated sol vent supply block for supplying a
solvent, a prerabricated degas bl ock for degassing a chem cal, and a
prefabricated filtratid@ii} apsindokusé mrlinkiwitaheichemien! cdntiniecblbck 282the A cheni cal
delivery systgm%ﬁ%l ﬁﬁ&*@l , Wherein the prefabricated chem cal container
‘bl ock conpri ses: f% a-firrst chem cal container connection joint adapted to
be attachéd to a pressurized gas source; (ii) a sealed chem cal container;
is (iii) a segpnd,chem cal..container conpection joint adapte o be
attached to i ﬁt%ﬁf?lﬁéﬁgiv‘ffe‘f RY )clagngﬂé e@?x‘l““’c‘%ﬁ‘l"ﬁ?‘%@ﬁ&”rﬂ?@[‘ condui t
connect ed betMﬁﬁ@mkﬂﬁuﬁbﬁgﬁbﬁh&ﬁb&ﬁh14p0ntainer connection joint and the
seal ed chem cal container to deliver a pressurized gas to the sealed

chem cal container; 20 (v) a chem cal container delivery conduit connected
between the sgal ed cnghieFidivbry SRREAFRRIN 8 durltBEeoRfS ﬁh?at%ﬁ%&al cont ai ner
connection joint, to deliver an ultrapure chemcal to a point of use or an
i nt egral 1| odregrghblocka chemni cal contai ner bypass conduit connected between
the chem cal container inlet conduit and the chem cal container delivery
condui t,

26. A chemical delivery system of claim 25, wherein the at least one integral

block is 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
15 degas block, or a filtration block.

27. A chemical delivery system of claim 23, wherein the point of use is a

vaporizer,

20 28._ A chemical delivery system of claim 23, wherein the point of use is a
manufacturing process tool.

29. A chemical delivery system of claim 23, wherein the point of use is an
electronic fabrication tool.

25
30. A chemical delivery systom of claim 23, wherein the point of use is a
semiconductor process tool. '

31. A chemical delivery system for délivering an ultrapure chemical from a
30 liquid chemical container to a point of use ina semiconductor or a fiber ‘opticai .




25 (vii) optionally, a chem cal container discharge condugbafi@Rmeesed in
line wth the chem cal container inlet conduit or the chem cal container
delivery conduit, and (viii) a chem cal container |evel indicator for
nonitoring the level in the seal edschenm cal container, 30 16 January 2006
54 wherein the chem cal container inlet conduit conprises: a First chem cal
container joint adapted for the renoval of the sealed ,container, and a
first chem cal container isolation valve connected between the first
connection joint and the seal ed container, and wherein the chem cal .

contai ner delivery conduit conprises: a chem cal container diptube with a
first end emifRdiufigy provess, tongprisiegh prefabriciiechéhermicalconisingridack 10 a second

chem cal contajnper isol ati,on,val ve.conn second chem cal
cont ai ner c‘c‘ﬂ‘?ﬁ@&gialﬁﬁﬁf‘%’?\‘fmﬁ'ﬁa{'?W@fa‘%@%@%ﬁ%ﬁgﬁ%ﬁ%ﬁgﬁn ner, and a second
chem cal copbaid@la dofhifds, RpRPbadted pressirhationgavhledk fof protidingeal ed cheni cal
cont ai ner, connected between the se(}ond-cherr'hcal caor}égli?{pugtrﬁd connecti on

joi nt and tpresseecA Rsefatsicaind BuRge BapeckilorPpremng A SRl fbrEh e cheni cal

‘contai ner di,sehatasy @9&%} sk BTN dryS @ pre fabficatddivathual thotk Carlcreatimy ai ner
connection joint, and a chenical container lgo_nt rol val ve connected in line’
With the fid vacuuheprefibricatesontvent seply BOFHHELVPRIADG B FHYhAd t he chemi cal

contai ner inlet. |-t afshﬁ'licﬁéﬂical,gﬁhﬁ Biidaed fidRkbvery conduit. 33.
~ A chemi cal H%%r%%&géfsq%?nf%h@% arms 31 or 32%er ein the prefabricated

rechar ge caosléckifordittetidpcodbemioalpri ses: (i) a first recharge contai ner
connection joint adapted to. be attached to an 25 integral block, (ii) a

seal ed recharge contai ner, . .
32. A chemical delivery system of claim 31, wherein the prefabricated chemical

container block comprises: _ |
(@) a first chemical container connection joint adapted to be attached to a
pressurized gas source;
(i) a sealed chemical container;

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

(iv) 2 chemical container inlet conduit connected between the first chemical
container connection joint and the .sealed chemical container to deliver 2 pressurized
~ gas to the sealed chemical container; | _

20 (v) 2 chemical container delivery conduit connected bctwéen 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 bétween the chemical
container jnlet conduit and the chemical container defivery conduit,

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

(viii) a chemical confainer level indicator for monitqring the level in the |
sealed chemical container, '

30




. second recharge contaliner con

(iii) a recharge container chem cal inlet conduit connectgdaheiymme the
first - recharge container connection joint and seal ed recharge container to
deliver an wultrapure chenmical to the seal ed recharge container, 16 January
2006 55 (iv) a second recharge congtai ner connection joint adapted to be
attached to an integral block, (v) a gas conduit connected between the
second recharge container connection joint and seated recharge container
to deliver a pressurized gas to the 5 sealed recharge container, (vi) a
third recharge container connection joint adapted to be attached to an
integral block, (vii) a recharge container chem cal delivery conduit

connect ed bet Wo@Rindhschemieal poptainerinlet coadnitvmptisesr connection joi nt and seal ed
recharge contai ner. +d tainlxq %Qﬂ [ use or an

i ntegral bl ock, @r?dﬁlé(%\?%ﬁl%ay?nrechg@ge ctcg)(ﬁitoglmtﬁgr Vg\%@gﬁ%;ﬁjt or for-

moni tori ng theonfagggland n t he seal ed recharge container, wherein the

rechar ge cont ai ner, f‘&%?@l[gin?‘ Ll et. Frg i L Ses: é}g first recharge
cont ai ner control ava ve c(%incr?"el%f]grtdsogdg w{égel%cct%ﬁ%%ﬁez‘fwfl Hﬁ?ge cont ai ner
connect i o j ofmuectionjointrad deatala comdieayapd cont ai ner, a first recharge
container joint connected between the first recharge container connection
joint and the sealed recharge -container, . and a first recharge contai ner

I sol ati on val wierdomeerinkel dshineaBlieReohdvittompeliar ge 20 cont ai ner
connection joint aﬁg the seal ed recharge container, wherein the gas conduit
conprises: a four f FPemigipopginerdibg Wik @ Tissh pribextanding intsitha sealethpt ed to be
attached to afiemicdc@Himt, bl ock, . connected between the second recharge
contai ner connection joint 25 and the seal ed recharge container, a needle
val ve corfiect ed besepuié ghamtical eantaisaiisolation aalyeeconneeted betweendlersaennti on j oi nt and

Lhe seal ed T CRAREAEREAR! GuhSlon Fn A IRI-AONERL RIS, cppnocted bet veen the

Ion joint an
cont ai ner, a second chemical contziner joint adapted for the removal of the sealed

chemical container, connected between the second-chemical container connection
joint and the sealed chemical container, and
15 '
wherein the chemical container discharge conduit comprises:
a fifth chemical container connection joint, and
a chemical container controf valve cbnnectéd in line with the fifth chcmical
container connection joint and the chemical container inlet conduit or the chemical

20 cdntaincr delivery conduit.

33, A chemical delivery system of claims 31 or 32, wherein the prefabricated
recharge container block comprises:
(i) afirst recharge contziner connection joint adapted to be attached to an‘.
25 integral block,
(ii) a sealed recharge container, _
(iif) a recharge container chemical inlet conduit connected between the first
recharge container connection joint and sealed récharge container to deliver an
ultrapure chemical to the sealed recharge container, |




16 January 2006 56 a second recharge container joint connggiffinPRjoseen the
second recharge container connection joint and the seal ed recharge
cont ai ner, and a second recharge container isolation valve connected

bet ween the second recharge container connection joint and the seal ed
recharge container, and wherein thé5recharge contai ner chem cal delivery
conduit conprises: .a third recharge container control valve connected
between the third connection joint and the sealed container, a third
recharge container joint adapted for the renoval of the sealed to .
cont ai ner, connected between the third connection joint and the seal ed
container, a third recharge container isolation valve connected between
the third recharge container connection joint and the seal ed recharge
contai ner, a foulihasRekGEGE 6 QntatbrBincttiva jodit bdipted @l beaushenect ed bet ween
the third rechar cont ai ner connection joint and the seal ed recharge
cont ai ner, fﬁ“&ﬁg%ﬁ*mﬁonnected bet ween the third recharge contai ner
connection j oi nt (3nNGas tdAGuiSBAleBEl BeBrbRInE Soosi@RéchirfEdontam@d a di ptube with a

first end extending 1nto the seal ed recharge container and in line with

 the rechar georseioniioigtand salad regargg Spneainer (p delgpiypressurized 238 @ H€ni cal del i very
. syst em agcorgidddelnDe®BGufr Cl @i M6 31-33, wherein the prefabricated

pressuri zation gas g oc conpri ses: (i) a first pressurization gas

bl ock- connect i on(Vj)oi third seehifae sentaingr pagetiongointpdantodde be afached@d 49 at | east one

pressuri zat iir}?%nﬁ%ﬁclpl ock gas conduit; 25. (iii) a pressurization gas bl ock

i sol ati on val've confdected between said first pressurization gas bl ock

connecti on' j oi nt{viina reskarg: cprtaiss ghanical debverymadiif comkctgbiwtweentigtui t ; (iv) a

pressuri zat |, s bl ock requl atar. c cied b en jd first
pressuri zat P]gﬁ fg‘%%‘g%?"&%ﬂ‘e% Sadsi aﬁc{clgl]eg@ rﬁ%’ﬂxgg %"ﬁf g’:dfﬁﬁrz ation gas bl ock
gas. 301condisiricalsi®a deiftopiisy oP&iftegral block, and

(viii) a recharge container ievel monitor for monitoring the leve! in the

sealed recharge container,

wherein the recharge container chemical inlet conduit comprises:
15 a first recharge container control valve connccted 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

20  container connection joint and the sealed'recharge container,

‘wherein the gas conduit comprises:

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

25 and the scaled 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, '



(v) a pressurlzatlbn gas block filter connected between 9gisghdaly 506
pressuri zation gas bl ock connection joint and said pressurizati'on gas bl ock
gas conduit; (vi) a first pressurization gas bl ock pressure sensor
connected between. said 5 first pressurization gas bl ock connection joint
and said pressurization gas block gas conduit, and (vii) a pressurization
gas bl ock check val ve connected between said first pressurization gas

bl ock connection joint and said pressurization gas block gas conduit, and
|0 wherein the at | east one pressurization gas bl ock gas conduit conprises:
a second pressurization gas bl ock connection joint adapted to be attached
to an integral bl ock, a pressurization gas block needle val ve optionally
connect ed bet weena sxérd rechéipeorir pireaanicd httiveen tigascdpll sekargronnect i on j oi nt

and said check val ve, s?uza'a zat{ s bl.ack cagntrol val ve connected
bet ween sai d @8‘@'6??&0“"5?‘@5 ‘b?f)‘ﬁe&fﬁlgfﬁ R2BErREct i on joi nt and said
pressurization gag sdaéﬂaq&hﬁgmhtmnuﬁisaam et @m@mwmamemm ation gas

bl ock pressure sensor connected between said second, pressuri zati on gas

bl ock connectli"@ﬂfgj’G?W%‘F?Gn%%ﬂdmﬁ?%’Qéﬁ?ﬁ?a%tr%ﬁgb%mﬂ}e’bé’ﬂd check val ve. 35.
A chem cal delivery systemaccording to claims 31-34, wherein the
prefabricated purge gas block conprises: 25 (i) a first purge gas
connect i on j o¥heteindbknseharte coptaingr ehsmicabdelivery pugvifOmpEisesi nt egral bl ock, (ii).

e nnent od bet hoo bRl Midiner chidol AR it BRReLBR Ul 01 va Ve

connect ed between connection jolnt and purge gas
conduit, 16 \bamﬂaioyjoﬁﬁeﬂt&&aﬂed/c)onmw,essure regul at or connected between the

first purge gas cophectlon oo @i joid Wikt b nctBRoVaP B deated
10  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 comection joint and the sealed recharge container,
15 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.

34. A chemical delivery system according to one of claims 31-33, wherein
the prefabricated pressurization gas block comprises:

(i) a first pressurization gas block connection joint adapted to receive an
inert gas;

(if) at least one pressurization gas block gas conduit;

25. (i) apressurization gas block isolation valve connected between said first
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

~30  conduit;




(v) a purge gas filter connected between the first purgejgagnegmumetion
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 connection
joint and purge gas conduit, (viiik7a purge gas pressure sensor connected
between the first purge. gas 10 connection joint and purge gas conduit, and
(ix) a purge gas flowrestriction orifice connected around the purge gas
control valve, and ({p aphesistiation faeblptk Gietr Gafeck@Beliich saOfRf | Ses: at | east one

second purge gas_cannect i joint adapted to be connected to a second purge
gas i ntegral bP%ﬁ?{’Z@ﬂ'ﬂgaﬁﬁB?l‘léé’ﬁ%° g, st pressurigatiop g9s blogk 68, connect ed

bet ween the fi egiduigur ge gas connection joint and the second purge gas
connection joint. 36. A chenical delivery systemaccording to one of clains
31-35, wherein thd¥hades presserisation s block nressise eopspr ernpested bewpnisaids: (i) a
first waste [ CHAVRtSuTATH HIQR chridbdbon fflR dGHid pRssfLR) mtaas from at

| east one integral bl ock,%?siti) a seal lé’g}‘ﬂa/aste rrpecov'eryﬁ/ on alégr, 25 (iii)
a waste recove@}‘d‘Fhﬁ’éﬁ connected between the seal ed waste recovery

‘container and thegfihr, Waisk %E' Laint .. gﬁ“) a second
wast e recovery conﬁegtaﬁ%ﬁ jOIﬁ?éaggg%?éﬁ ;oh“ge ak?%ghtgagntsgd t i ntegral
bl ock, (v) a esswizationgasitiock oennertioreidinhatdwaie presdndzatiandaeblotlgas € recovery
contai ner 30 itt{lﬁ second waste recovery connection joint, 16 January
2006 59 (vi) a tiIrst waste recovery control valve connected between the
waste inle and the waste exhaust, and (vii) a waste recovery | evel
i ndi cat or for nittgriilegsthe | evel . in_the seal ed, .
: wherein the at least one pressurization gas block gas conduit comprises:
a second pressurization gas block conuection joint adapted to be attached to-
an integral block, |
a pressurization gas block needle valve optionally connected between said
15 second pressurization gas block connection joint 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

20 second pressurization gas block connection joint and said pressurization gas block

check valve.

35. A chemical delivery system according to claims 31-34, wherein the

prefabricated purge gas block comprises:
25 (1) a first purge gas connection joint adapted to be connected {0 a first

-intcgral block,

(i) at least one purge gas conduit,

(iii) an purge gas isolatibn valve connected between the first purge gas
congection joint and purge gas conduit, '



wast e recovery container, and 5 wherein the waste inlet qgnRiases006a second

wast e recovery control
connection joint and the
recovery container joint
connection joint and the
recovery isolation valve
connection joint and the
wast e exhaust conpri ses:

connect ed bet ween Ifgp%%ﬁ‘%g%f S
connect ed bet jube andpage gﬁ@&mdit,wa’st e

seal ed wast e recov('é

val ve connect ed bet ween

seal ed waste recovery
connected between the
seal ed wasge recovery
connect ed between the
seal ed waste recovery

the first waste
cont ai ner,
first waste
cont ai ner,
first waste
cont ai ner,

recovery
a first waste
to recovery
and a first waste
recovery
and wherein the

15- a second waste recovery isolation valve

ste

recovery. connection joint and the
?@@ﬁ‘ﬁ"ﬁé@f{ SLRUEEABRF SPRREHI R ner j oi nt

recovery connection joint and the

val ve

seal ed waste recov«ih’)éJ con%%ner, and a third waste recovery control
connect ed bet ween (P HPUEEEas ey poRpested befwpen s firstypures ArcongeaiipmioiNt  and t he

seal ed waste §RG0NEEY ety ai ner. 37. A chem cal delivery system according
to one of clainms 31-36, wherein the prefabricated vacuum bl ock conpri ses:
(i) a vactum genef¥@t bpurgezss gonirgl valve conaected hetwream th firstpuegsges ol val ve in |ine

W th the vaculymasnsia i ) at | east one vacuum conduit adapted
to provide a vacuum?({inﬁﬁalvprlfr ei%%gwﬁ%lﬂth t he vacuum generator, and 30 wherein

t he vacuum condui (viilcopyge sae chediovalve comested@0&e6 e firsymapaigas bl ock connecti on

joint adapte . 0 .l east one integral block, and a second
vacuum bl ock%gon rg{{)ﬂl\g%@&g%@ggﬁfr@ﬁ"gd bet ween 't he connection joint and the
ad 0 one of clains

vacuum gener at or . (Vi a pécge a3 prossate sehishit sontiettes YaivemiRcipiide g
31- 37, oereicgmeéufégjo%%%%gggiega%tcgn%uist’oalngent supply bl ock conprises:
(ix) apurge gas flow restriction orifice connected around the purge gas

control valve, 'and

wherein the purge gas condnit contprises:
15 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
connection joint and the second purge gas connection joint. |

36. A chemical delivery system according to one of claims 31-35, wherein

the prefabricated waste recovery block comprises:

(i) a first waste recovery connection joint adapted to receive waste from at
least one integral block, | |

(i) a sealed waste recovery container,

(iif) a waste recovery inlet connected between the sealed waste recovery
‘container and the first waste recovery connection joint,

(iv) asecond waste recovery conmection 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,




(?) a first solvent supply connection joint adapted to be¢gamascioed to a
first integral block, 10 (ii) a sealed solvent supply container, (iii) a
pressuri zation sol vent supply gas inlet connected between the first

.sol vent supply connection joint and the seal ed container, (iv) a second
sol vent supply connection joint adapted to be connected to a second
integral block, 15 (v) a solvent supply delivery outlet connected between
t he second connection joint and the sealed container, (vi) a solvent
supply control Vvaliy g fireWReCie8iel) QONREFalic 18R Qbd R RfecPHP Whife inRF ESSUr i Zat i on
gas inlet and the solvent supply delivery outlet, and (vii) a sol vent
suppl y | evel 2 th¢ivaste s¥hiapshrandoni t oring the level in the sealed 20

cont ai ner,, wher eiu) {1 TEHRYY o nRRlo B mbilibibe GOBR in3Edscatfy f 1 1St sol vent
supply container joint connected between the fiTrst connection j-oint and
the seal ed ctcasoaeary cogingr.gakond control sol vent supply val ve connected
between the first solvent supply connection joint and the seal ed sol vent
supply container, and a first solvent supply isolation valve connected
bet ween t he Wherest theswhstecinlet cosppipd:y connection joint and the seal ed sol vent
supply container, _and 30 wherein the .solvent I elivery outl et
conprises: 16 Jahif %B%Vfwamg%qlvﬁlﬁﬁm%tﬁq%ﬁ& tH2% one end

ext endi ng i mécoverneonsRabedineaidtia studdd, wase r&oepNebngidbryent supply isol ation
val ve connected bet ween seal ed splvent supply container and the second

sol vent supply E?@Sﬁmv%fﬁP@mﬁug%%%ﬁﬁxggVW@ﬁPﬂ?@ﬁﬁﬁ?ﬂﬁontainer j oi nt
connect pd belhRANcopRMiGToROInY Bidkealcd whistl RcdveRABh&h&ingand the second sol vent

supply connection joint,” a third solvent supply control valve connected

bet ween seal ed $dirgtavaste sagpisryisolationvalyarornegiedibetiven the fivhwasgtol vent suppl y
connection Qi - A .. V. r val ve connect ed
Ry o Rich i fhe 1t Sike RURR o B

bet ween sea suppl'y contal ner an d sol vent supply
connection joint.

wherein the waste exhaust comprises:
15- a second waste recovery isolation valve connected between the second waste
recovery connection jéint 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.

37. A chemical delivery system according to one of claims 31-36, wherein
the prefabricated vacuum block comprises:
(i) a vacuoum generator,
25 (ii) afirst vacunm block control valve in line with the vacuum generator,
and
. (iti) at least one vacuum conduit adapted to provide a vacuum and in line
with the vacuum generator, and

30 wherein the vacuum conduit comprises




10 39. A chemi cal delivery systemaccording to one of clak0Euddy Rfds wherein
the prefabricated degas bl ock conprises: (i) a first degas bl ock connection
joint adapted to be attached to an integral block; 15 (ii) a second degas
bl ock connection joint adapted to be attached to an integral block; (iii)
a degas bl ock chemical inlet condusd conprising a first degas bl ock

i sol ati on val ve and connected between the first degas bl ock connection
joint and the second degas bl ock connection joint, 20 (iv) a nenbrane
cartridge connected between the first degas block connection joint and the
second degas bl ock connection joint, (v) a degas block chem cal outlet
conduit conprising a se degas bl.oc i sal ati on val ve and connected

bet ween the first %%@Eﬁ%@&“@?ﬁ?ﬁ?@%@i%@ﬁﬁj@ﬁ@e@éwnd degas bl ock
connecti on | oiimtegraldldk2md(vi) a degas bl ock control val ve connected between
the menbrane cartrjdge . and B]fr)\& sec?nd degas bl ock connection joint. 40. A
chenical delivery %Vg?'@rﬁ"ﬂ% ; Goptre! ¥alys rennected betwesn therconmyctiopjeiflei n t he
pref abri cat ed afid dht ¥Rirm gebla@e K conpri ses: 16 January 2006 62 (i) a first
filtration bl ock connection joint adapted to be connected to a first
integral Block, (ii) a second filtration block connection joint adapted to
be connected a o f-1 ] t one
filtration co%lgéui tAggﬁﬂg%tdg%%%g{y%%%L%E%ﬁ%@%g% §§cl(1+1![n% %%'?%r‘l"hg%%ck connection
joint and t hethsgreébecated sofvantisapplbloddcopwrisrsct i on joi nt, wherein the
filtrati on condui t; I ; first. filirati bl ock .isol ation val ve
connected bet Weent(lt)he ¥|s?§@§$lpﬁ{(?°ap ?1“-'0%)3 ‘8‘@‘%"88?1‘1?&%@% int and the
second filtr aimfegral Wbekck connection joint, a filter connected between the

first fil,jration block nnection joi.nt and the second filtration bl ock
connect i oﬂrJl j oi nt, %Qnﬁswfé&op‘“’m supply comtainer,

(iii) a pressurization solvent supply gas inlet connected between the first
solvent supply copnection joint and the sealed container,
(iv) a second solvent supply connection joint adapted to be connected to a
second integral block,

15 (v) a solvent supply delivery outlet connected between the second
connection joint and the sealed container,
(vi) a solvent supply control valve connected between the solvent supply
pr&‘surization'gas in;et and the solvent supply delivery outlet, and _
(vii) a sdlvan_t supply level indicator for nionitqrin'g the level in the sealed
20 conminer, '

wherein the pressurization gas inlet comprises:

a first solvent supply container joint connected between the first connection

 joint and the sealed container,
- 25 a second contro} solvent supply valve conﬁected between the first solvent

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

30 wherein the solvent supply delivery outlet comprises:




a second filtration block isolation valve connected betwegnaduag, Ja06st
filtration block connection joint and the second filtration bl ock
connection joint. 15 20 41. A chemi cal delivery systemof claim 31, wherein
the point of use is a vaporizer. 42. A chemcal delivery systemof claim
31, wherein the point of use is a nmanufacturing process tool. 43. A
~chemical delivery systemof claim 31, wherein the point of use is an

el ectronic fabrication tool. 44. A chem cal delivery system of claim 31,
wherein the point of use is a sem conductor process tool. 45. A nethod for.
delivering an ultrapure chemcal to a point of use, which conprises: 16
January 2006 63 (i) connecting a chem cal container bl ock containing an

ul trapure chemi cal ' : ' cifo @ Bdled bdnkaige)t  0duci ng the
ul trapure chem calaSP%Q%&BQPﬁ{ﬂh%?{”ﬁtgg%'éeég%@%g?n%%ﬁod according to claimi45,
further conprisi ng seondmbveitsgppltisdlens valvrronnerid beywesn segled sgtverb sai d cheni cal

delivery system.47. .A nmethod accqgrding.to I , Wherein the integral
bl ock is sel eé'fPB]éfcf’?%?ﬁ[g’ﬁLPeesgﬁoar S@VS &)‘Wﬁ%{ %O@f‘cl&%fm J E a pressurization gas
bl ock, a purge gas selofddsivest syphtoenhaerjeitteumieptebbedieden sealed soivem bl ock, a

sol vent supply bl ock, a dggas b%o(ﬁk, a éontrol. bl PCk’ or afiltration
bl ock. 4835 A FHEPYGeRIReE #id 766G SEYCL] HPRILCOMMFEPRINYt he integral block is a

solvent supply blaqgls saiverfsupf§ detP v thieflel bebbeRs kealed suliveiitsnfgher conpri sing
the step of 15 delivering a solvent to an_integral block prior to

i ntroduci ng t pRataisier 08 g seord fElYPREAPPPI connectiopiieiet 8 use. 49. A met hod
aceording to ¢l ai b ST Sy LioRAERhok 86leacieath iran the o oup

consi sting of. isopropano uran, isopropanol/tetrahydrofuran
20 mi xtures, $upplyagitameesnd thelsenond salveni sapply; copoaction jaiget at e, benzonitrile,
et hanol , IQexane,
39. A chemical delivery system according to one of claims 31-38, wherein
the prefabricated degas block comprises: |
(i) a first degas block connection joint adapted to be attached to an integral
block; |
15 | (if) a second degas block connection joint adapted to be attached to an
~ integral block;
(iii) a degas block chemical inlet conduit comprising a first degas block
isolation valve and connected between the first degas blo_ck connection joint and the
second degas block 6onnection joint, |
20 (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 degas block connection joint and the
second degas block connection joint, and _
25 _ (vi) a degas block control valve connected between the membrane caztridge

~ and the second degas block cornection joint.

40. A chemical delivery system according to one of claims 31-39, wherein

the prefabricated filtration block comprises:




octane, or mxtures thereof. 50. A nethod according to clhgismuwab:2008€erein
the point of use is a vaporizer. 25 51. A nethod according to claim45,
wherein the point of use is a manufacturing process tool. 52. A method
according to claim45, wherein the@goi nt of use is an electronic
fabrication tool. 30 16 January 20 64 53. A nethod according to claim45,
wherein the point of use is an optical fiber manufacture tool. 54. A

met hod according to claim45, wherein the point of use is a sem conduct or
5 process tool. 55. A nmethod according to claim45, wherein the ultrapure
chem cal is selected fromtetranethylsilane, dunethyt-dicnethoxy-silane,

~ copper (I bi s( hexaf udfirst@isttioh blodktcommttivh joint adapted to be connected fo a first

copper (1 1) hexathpesigpeet yl acetonate 10 tetranet hyl vi nyl silane,
triisobutylalumnuin, trinethylaninalane, triethylamn nalane, :

di met hyl et hyl ani nal (he sechidsf{ltratipminéck ebrai o pi@ AfptedlioR b i.numhydri de,
titani um tetraghhorfil 1 uleSk ragtid sdi et hyl am no titani um 1),
tetra-kisdi ethylamno’ tantdlum (Ta(Net)4), penta-Idsdiethylam no tantulum

is (Ta(Netys), tanti) ahiegseone fithlioarchsRic cdalk xoear bonyl
(WCO 6), bi scighaloxhies lxanat bar i um { Ba%’%%#zl?é, A TS ERe
bi sdi pi val oyhnet hanaro et f?c%%{t@ﬂ?‘dﬂ%ﬂl}ﬂeﬁosim,opropoxy

bi sdi pi val oyhnet hanato titani um Ti (i-0OC3H7)2DPI Vh, trimetthyl al um num

(TMA), . tetrakisdi | awi no zi rconium (Zr (NVE) 4), tetaakisdiethylam no.
zi rconi um 20 ( %‘F‘?ﬁ :

atiogiconduit commrises:But oxi de ( Zr (t - OBu) 4,
t etral dsdi et hyt am afirsh@fiion Bl k-gfo%gﬁél{(\fa tral dsdi pet hyl ani no  haf ni um
( Hf (NME) 4% hﬁog' um t - But oxi de ' P&%%Bn%}e% bfﬁ“???etg%ggiﬂ etyl acetate
pl at i Inum cIDt( _ i_}i}“{‘”ﬁ@(@ﬁ W$mdlfmm?dikﬁﬂmie%]ﬁoﬁyﬂm,eni um ((jEt Q3|ZEU) ¥
acetyl acetate iri djgig &ﬁd\gg‘ﬁz i pLyal oyl net hane conpounds, al koxi de
conpounds, 25 bi sdi pi val oyhnet a%%%ﬁ%%ﬂ?ﬁﬁ%%?ﬂwmtaﬂdthe
bi sdi pi val oy feesifation blockwomicetion joint, and

a second filtration block isolation valve connected between the first Fltration
block connection joint and the second filtration block connection joint. '
15 -

41. A chemical delivery system of claim:31, wherein the point of use is a
vaporizer. |

4. Achemical delivery system of claim 31, wherein the point of use s 2
20 manufactoring process tool, ' |

43. A chemical delivery systéin of claim 31, wherein the point of use is an
electronic fabrication tool, |

25 44. A chemical delivery system of claim 31, wherein the point of use is a
semiconductor process tool,

45. - A method for delivering an ultrapure chemical to a point of use, which -
comprises: | '




(Zr(DPM 4), trinmethyl bisnuth (Bi Me3), tetraethylorthosi lifgaivar(J066S) ,
tant al um pent aet hoxi de (Ta(d t)s), tetramethylcyclotetrasiioxane (TMCTS),
bis(tertiary-butyl am no)silane' (BTBAS), trimethyl phosphate (TMPO),
trimethyl borate (TMB), or trinet h%gphosphi te (TMPI1).

(i) connecting a chemical container block containing an ultrapure chemjcal

to a chemical delivery block; and
(i) introducing the ultrapure chemical to a point of use.

5 d46. A method according to claim 45, further comprising connecting at least one
integral block fo said chemical delivery system.

47, A method according to claim 45, wherein the integral block s selected from
a recharge container block, a préssurization gas block, a purge gas block, a waste

10 recovery block, a vacuum block, a solvent supply block, a degas block, a control
block, or a filtration block.

48. A method according to claim 45, wherein the integral block is a solvent
supply block or a recharge container block, and further comprising the step of
15 delivering a solvent to an integral block prior to introducing the ultrapure chemical

to a point of use.

49. A method according to claim 45, wherein the solvent is selected from the
' group consisting of: isopropanol, tetrahydrofuran, isopropanol/tetrabydrofuran '
20 mixtures, ténaglymc, xylepe, toluene, butyl acetate, benzonitrile, ethanol, hexane,

octane, or mixtures thereof.
- 50. A method according to claim 45, wherein the point of use is a vaporizer.

25 51. A method according to claim 45, wherein the point of use is a manufocturing

process tool.

52, Amethod according to claim 45, wherein the point of use is an electronic
fabrication tool. '
30
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53. A method according to claim 45, wherein the point of use is an optical fiber

manufacture tool,

54, A method according to claim 45, wherein the point of use is 2 semiconductor

. process tool.

35. A method according to claim 45, wherein the ultrapure chemical is selected

from tetramethylsilene, dimethyl-dimethoxy-silane, ‘
copper(l)bis(hexafluoroacetylacetonate), copper(Ihexafluoroacetylacetonate
tetramethyli(inylsilanc, triisobutylaluminum, trimethylamipalane, trethylaminalane,
dimethylethylaminalane, bis(trimethylamin)alane,

dimethylaluminumhydride, titanium tetrachloride, tetrakisdimethylamino
titanium (TDMAT), tetra-kisdiethylamino tantalum

(Ta(Net)), penta-kisdicthylamino tantulum

(Ta(Net)s), tantalum pentachloride (TaCls), tongsten

hexocarbony! (W(CO)e), bisdipivaloylmethanato barium (Ba(DPM)z),
bisdipivaloylmethanato strontium (St(DPM):), bis-isopropoxy
bisdipivaloylmethanato titanium Ti{l-OCsHzDPMs, trimethylaluminum (TMA),

tetrakisdimethylamino zirconium (Zr(NME)), tetrakisdiethylamino zirconivm

(Zr(Net)J), zirconium t-Butoxide (Zr(t-OBu), tetrakisdiethylamino hafnium

_ (Hf(Net)q), tetrakisdimethylamino hafnium (Hf(NME)), hafnivm t-Butoxide
 (Af(t-Obu)s), trihexafiuoroacetylacetate platinum (Pi(Hfa)s),

bis(ethylcyclopentadienyl) ruthenium (BCp:Ru), acctyiaoetate iridiuvm
(Ir(Acac)), dipivaloylmethane compounds, alkoxide compounds,
bisdipivaloylmethanato lead (PbDPM)z), bisdipivaloylmethanato zirconium -
(Zr(DPM)4), trimethy] bismuth (BiMes), tetracthylorthosilicate (FEOS),
tantalum pentaethoxide (Ta(OBYs), tetramethylcyclotetrasiloxane (TMCTS),
bis(tertiary-butylamino)silane (BTBAS), trimethylphosphate (TMPO),
trimethylborate (TMB), or trimethyiphosphite (TMPI). '






