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methods for delivering an ultrapure chemical from a chemical container to a point ,
of use. In particular, the invention relates to chemical delivery systems and
methods for delivering ul&apure chemicals to manufacturing process tools, such as
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 contaminated if the
delivery lines and those connection points are not properly purged and cleaned.
Contaminants include ambient air, particulate matters, and moisture.
Contaminants may also include reaction products of chemical precursors and
ambient air or moisture. The contaminants may diffuse into the delivery lines
20 from the ambient 'atmosphere when the lines are not properly protected. Any
contaminant will seriously deteriorate the production yields. For example,
particulate impurities could change the dielectric property of deposited films and
short the conductive connections.
- Most of the chemical precursors are delivered in liquid phase to the tools
25 before chemical vapor deposition. Some of the chemicals are in liquid phase
themselves at room condition, such as TEOS (tetraethylorthosilicate), or 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
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process tools, such as, sem conductor foals and.optical . fi.ber manufacture
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' the system, or spilling into the system. Exposure fo these chemicals should also be

limited, as they are often extremely toxic, or pose a fire hazard or explosion risk.
10 Another reason to clean the residual chemical is that the residuals of most
precursor chemicals mentioned above will react with air and moisture. The
reaction products will contaminant the delivery system and further the chemicals to
be delivered. Some of the chemical may also react with air and moisture to
produce solid that is very difficult to be removed. In this case, the delivery line
15 could be blocked, resulting in discontinuation of delivery.
Therefore, when the joints of chemical container and delivery lines are
disconnected, the lines must be protected from intrusion of ambient contaminates.
- The method to protect the lines from such an intrusion is to bleed an inert gas o'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 multiple chemical precursors. Further, some necessary functions,
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this case, the delivery |ine .. s .
15 contaminants and mast 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.




15 coul d be bl ocked, resulting in discontinuation of delhg§ T %efore,
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out of the broken joints to blank the opening. Therefore, blocking inert
gas nmust be 20 provided to the deli4ery system After the replacenent of
chemi cal container, the |I|ines nmust also be cleaned and purged with inert
gas, vacuum and in sonme cases wth liquid solvent alternatively to assure
the lines including the joints with chem cal containers contam nants free.
Cheni cal s are dscadinglydwhdtissteededty therastare ixtegiral plockeandiehemiédll s with an inert
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di sconnecting a chem cal container fromthe delivery system manifold, may
not be pr apkiverynegds. aFgje thventionapswesethisaiepd-et el y i gnored. Wth dual or

mul tiple containers in a parallel arrangenment, the alternate 5 usage of
two or nore containers indeed neets'the chem cal demands of process tools.
It has begummelR¥Zed that the delivery nmanifold and corresponding control

are nore conplicated than a single changeabl e container system It also
requires a nuEhihpldiments cfitheimeattidnoelatas pp integref-bonkg @sqiafor almamicalqui d

sol vent. Therefore e. CQ ents such as val ves .and gconnection fittings
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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
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sati sfactory nethods for. doing so,5because of a lack in a proper design
to integrate a filtration arrangenent into a chem cal 20 precursor delivery
system In nost chem cal delivery systens, a relative expensive inert gas
such as heliumis used as the pressurization gas. In nmany existing
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30. SyStef&aﬁfcﬂ%ﬂﬁn&tma%ﬁ@dfﬁéﬁéﬁhc&ﬁm&&%&}gﬂﬁm 16 January 2006 WO
03/ 012163 PCT/1B02/ 02796 4 Accordingly, what is needed in the art are

i nt egr al *hanufestusingiprobessii vaerein héd integray blogk iserchentisal agnieines beckdel i veri ng

chem cal precursors from chem cal _container.s oint of use. The point
of use i s TH P Epdls 9 PRy TRpEa. s astPiar coaiies plock i adsudiad on. 1 n

addi tion, cbiginehe @ﬁkhﬂ@h'gﬂ@ﬁlﬁc@%@%@ﬂr@ssﬁl@Y@p @éa'iﬂdcﬁﬂub' lity to
easily add other function bl ocks. us, what is needed is integral bl ocks
t hat ®an Ipurgngcechemisalboncoatainmantc a shaste 1espvery lock for fwsste vepovasysa cheni cal
delivery needs...Thi,s invention answers thi eed. SUMMVARY Enbodi ments of
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chem cal deliver . N . .
: Theychemical container block may comprise: (i) a first chemical container

15 connection joint adapted to be attached to a pressurized gas source; (if) a sealed
chemical container; (iii) a second chemical container connection joint adapted to
be attached to an integral block; (iv) a chemical container inlet conduit connected
between the first chemical container connection joint and the sealed chemical
container to deliver a 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
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03/ 01216 3hdtiddnl RO 8dcORi’@emicat @@taitler bbrmedtidn oyt andithecdealod ehdniieat over al | desi gn
of the basic system and other function bl ocks. The i Hﬂi Vi due?l bl ock coul d
function ¢ongranssn dépchapmiea) condsingridisshargeieandyie pomprisgtii # BB ghemigals yr ¢ her aspect
of the present..i ' Loyl : L nt-eqr I able to a
chem cal %;zn_tal%eéF@n@@iﬁngﬁnggﬁaégﬁvgﬁic%ﬂ&ﬁtﬁ% cgl'lt{@g%ﬁfggoc gﬁ??al froma liquid
chem cal gp@nvidh mhefifth@hénigdicohtaiabr dbfiection poitand tertemicalrcontainar f i ber opti cal
manuf acturi ng process, wherein said integral block is a chem cal container
bl oclt¢ f oinlet eenrdait oF thg chemigalicpatpineredediveryicerduil. 3 recharge contai ner bl ock for
recharging a I ner . ' ' g Ldi ng pressure,
2 purge gas bl eReRRfR o it BRE o BfierRfs R bna gt cBEHEr 00, ¢

recovery dunfi€ion Pint\Wasit@l o aithyd todan iﬂ@ﬁd%ﬂd,mﬂ(a%mmm@mg a vacuum a
sol vent supply block for supplyin saol vent, a degas bl ock for degassing

a cheni cefontaier. (idr arccharspraniater 6%‘3‘1%?4‘@%0&5‘“&‘_ COBRRSFRAEIWESR theonbi nat i ons
thereof . MoElBlPed dfitalddf EHnBLioR Afitank Sedtbdt el @htither to deliver

15 - an ultrapure chemical to the sealed recharge container, (iv) a second recharge

container connection joint adapted to be attached to an integral block, (v) a gas
conduit connected between the second recharge container connection joint and
- sealed recharge container to-deliver a pressurized gas to the sealed recharge
container, (vi) a third recharge container connection joint adapted to be attached
20 to an integral block, (vii) a recharge container chemical delivery conduit
connected between the third recharge container connection joint and sealed
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




The chem cal container block may conprise: (i) a first;ghgmhgaloogontai ner
IS connection joint adapted to be attached to a pressurized gas source;
(ii) a sealed chemical container; (iii) a second cheni cal container
connect iwa 03/i2es adapted to be attached to an i ntegr ACTIBGHERTIG(iv) a
chem cal container inlet conduit connected between the first chernical
cont ai ner connection joint and the sealed chemical container to deliver a
pressuri zed gas to the seal ed chem cal container; (v) a 20 chem cal
contai ner delivery conduit connected between the seal ed chemi cal container.
and the second chem cal container connection joint, to deliver an
ul trapur e cehRBidigbint Mapte® @ betattadhed seantintegnal blotks gordectod besween(thé ) a cheni cal
cont ai ner bypass conduit connected between the cheni ca .cor}it ai ner inlet
condui t aﬁepﬂpﬁéecbﬁm@éﬂmeéS‘PHﬂS‘FtWBﬂ‘“EF&n&E\ﬂ@rS?“EFgW 8 wPl’fHe *‘optionally, a

chem cal | Er [ JATeTVIE:s é‘c%ﬁ@ﬁfcpébﬂn&tfoh twin h t he
chem cal %gﬁﬁ%rmfﬁnﬁ%tgglb%%iﬂfgs%rg t he archem' cal contai %tglrl delivery
conduit, amwhefled techarge cineirier,a secomd tcantrod valivecaminedteddhettenithef or nonitoring the

| evel in the seal ed chem cal container. The ?gcpe I cal or{% I ner inlet
conduist c@egeRd Kesharse.confainer conmgsHog dpintagf the;spaled Keg °%’&§B{ for the
removal of i béwbén'thd seeORTHeBitkgetRffaitbner i sol ation
val-ve 30 é%éﬁﬁ(gaef%gﬁé‘ﬁ%n&eﬁé}%ﬁ]ﬂ?ﬁe?g? conrlllection j oi nt'g and t he seal ed
cont ai ner comigctiontjeineind tHeésedlad reeharg @ @MGiner\@nd 3/second 6EhMET/ | BO2/ 02796 6 the

chem cal container delivery conduit cqonprises:.a chen.cal container diptube
with a ficeuaiaeidsaaion Nekve .anﬁtgldlte%eeggl}ﬂ sgtamg ﬁmﬁlcg%r%ﬁ%ai ner, a second
chemi cal  GRlin)Ghe dnd Shelehief rotlrCehARRECTROBRI O second chem cal
cont ai ner ‘connection joint and thée sealed chem cal container, and a second
chemipal Shewicddtlivery ¢ontluit comtpmisese ch thivd rachasge eontainer coftral felva eal ed cheni cal

cont ai ner, connected petween the second . chem ¢al ,contajnar connection
j oi nt and ceppsctedbatwerndtht \Aﬁgpnneg&qtjg{p .theﬁ?g‘e‘iﬁ%%%i gt:h(])rﬁt ai ner di scharge

condui t C?%@ﬁ%ﬂg@ Cataifie E{%lfrltzz{aa@gkff& 8l rem&GANbAthS faled RBAGIAEL, @nne@ted't , and a

chenmi cal ¢ I ner ccr) ve connect ed in line with the fifth chem cal
cont ai ner bemeaete third dopidotiomjoint tuvethe kralell containern a ghirdetecharge i nl et conduit or
t he chem cal container deli veré/dcconduit T@gﬁﬁechar e contai ner block can

conpr i se: cpityingf ifqlation valye FORIER %W@Pﬁl@-rthk BeY FBIF%i nt adapted to be
attached .0, Alidn}binod ! mdleREK rechdrke cotabRR| £@usfe edBAIGE 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




container, (iii) a recharge container chemcal inlet conggiinGqorested
between the first recharge contai ner connection joint and sealed recharge
container to deliver 15 an ultrapure chemcal to the seal ed recharge
contain ' a second recharge container connecti L&) adapted to be
attache ?gilgﬁﬁlsntegral bl ock, (v) a gas conduit con#r?gg?ﬁeﬁé@%gtv\een t he
second recharge contai ner connectiosn joint and seal ed recharge container
to deliver a pressurized gas to the seal ed recharge container, (vi) a
third recharge contai ner connection joint adapted to be attached 20 to an
integral block, (vii) a recharge container chem cal delivery conduit
connected _betfween the third re 1 cont.al | j oi nt and seal ed
rechar ge @&qu%@p&qlﬁ aa‘gb’i“géirp[%%%’ﬁg@%ﬁ gﬁtbgdcg%%%c?%?l ng% dl]}g(gedor an integral

bl ock, ~an@etwedh kdid fifkt pre@liata6en S Hictk Refinck@ElointmId safdrpréssurizationi t or i ng t he

| evel in the sealed Trecharge container. The recharge contai ner chem cal

i nl et congas blodogasicprsiug: The dedst pnotpressurizatioosas diackigassongBht r ol val ve
connected between the fi . . : | joint and the
seal ed rec?ﬂ‘&?résgs‘cﬁﬁ?cgﬁ%r%s,%&éi aﬁ W%S%?Oecg%g%egﬁ@éﬁfg@ﬁggh}%Pnt connect ed

bet wegn t hgachbd ®tanfifefargeeks @ plesvuriedtion @assiosl meedle ahlne optivdallyt he seal ed
recharge container, and a first recharge container isolatjon,valve

connect ed comeoled hetwpen sidiseqond pressFigation 8at bloslesonpestipR ot aBd 588 nt and t he

cont ai nor SHGE IR GEOhHaNG ggs BF Bt UL o g e D1, L oener P
adapt ed 't gedaf piebsafii@idn @ Hstkicohreptical jolnk anksaidyessanitation gestbleskn the second

recharge contal ner connection joint and the seal ed recharge container, a
needl e vakhesk yalnecand ageqsad preesyrization gascieek BreHE SEOCRReHNer connecti on

joint_and, th r C | o SGANd trol val ve connected
bet we@n t twgg%%ioﬁgﬁdggﬁgﬁ%g&@ogﬁgg@%%guggﬁwgit|ondﬁg?]nt and the seal ed
recharge gmlﬁizﬂwn,gagbloamﬂdvan@charge cont ai ner joint connected between

t he second recharge container connectjon_joint and the seal ed recharge
cont ai ner, andlhe wegosns blackmaypempzisnt @) ;Brst Puep ges ANGEI0RdoBbnnect ed
between th C | CARNQGL] iidataa@nd the seal ed
recharge é%ﬁ’f%ﬁﬁggf:&n?#g&{tggk{gggﬁetg%{’}ﬁ{l%khQp %8%?@%1)0 tgdeI i very conduit

~conpr i ses comuithfifi)daf pErBe 8 dsoftivi filneconaeondd isrtweea thecfirsiqmrngeegas ed  bet ween t he
third connection joint and the seal ed container, a third
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




recharge container joint adapted for the removal of the $gadfRercmdbal ner,
connected between the third connection joint and the sealed container, a
third recharge container isolation valve connected Bﬁﬁ‘ ge third
rechargéWBBﬂ&%Fﬁer 15 connection joint and the seal e ﬁ@ﬁ%?é contai ner, a
fourth recharge container isolation valve connected between the third
recharge contai ner connection jointgand the seal ed recharge container, a
port connected between the third recharge container connection joint and

the seal ed recharge. container, and a diptube with a first end extending
into the seal ed recharge, container, and in | harge 20

lne with e.r
cont ai ner VEASEFPLOXPTY G@'HW@P)’OIEWFQ to berpltache %’P‘f&ﬁaf gﬂ"‘bi@ %! ock can
conpri se: \édséceﬁhﬁktrc%ﬁnegfe@?a%énztﬁé bdaled 9ste bRty coAAGGhE B | i nt adapted to
receive an inert gas; (11) at |least one pressurization gas block gas
condui t; (skdong wastpreeswny canatdtiomjogrts(Vil o €ikst waste sacheary varitiobvaldhnect ed bet ween

said first pressurizatjon gas, bl ock connection j.oi.nt and said
pressur i zé’?i&)‘%?ﬁted E@W%L%W@gq(“ﬁégndc%ﬁﬁﬁﬁt?? 'ils\'}')mj_g?b‘ﬁ_egg(ﬁ&? zation gas bl ock
regul gt or ;8&9%&?%@ﬂn§’i@ét¥ﬁ6ﬁnoﬁ%rﬁgftﬁelriﬁ\tel B 8 SalelZikle@Bbodds bl ock connection

j oint "and "Sai d”pressuri zation gas block gas conduit; (v) a pressurization
gas bl ock chnthiner Therwaste et chipprisee a secandl waste resovepy ecntiol vateet i on gas bl ock

oF < con hived iow ot Eiadty
Frrot prodotneropeturegi il HarEd fenestiiom SahnE Rt Bheen 50 2aid
first pr_e%éddi}érge&dtﬂm%rg@ﬁ:sblvm&eemfwanr'&&tr&bn@a@d $&ivdermessuri zation gas

16 January 200 3/012163 PCT/l B02102796 8 bl ock gas conduit, and
(vii) a pifiess suaste rexdyveny) cepaectioh jaint aph gheicealed wastaxspovett eataingstapden said first
pressurizatj on gas bl ock connection joi,nt and.sal res l.zation gas

bl ockfgas aé%?"in’gtP.reo?ﬁeéyésPﬁP_ %ﬁ‘_’%‘ﬁ’&%ﬁ’&@&ﬂ‘ﬁ‘%?’éﬂ v.gaatg r%ﬁ'l’)gégﬁ gas condui t
CoONpri SescomeafmGhith M ARTLAIET FhstORcOREy Qinfder.C THOREHE SRaus®i Nt adapted to be
5 attachegoto an“i ntegral block, a préessurization gas bl ock needl e val ve
opt i onal |- gomprisen# sdcentl Wasteweeaveryasalatmaceivd comeeted bdtwesni thmsegend bl ock
connection joint and said .check valve, a pressurization s .bl ock control
val ve coni&uf EFOBEY fRUErFIgR ag&@&ﬁaa\i?f’r‘éﬁfﬁ'}ﬂf"}vﬁm ‘E?Hgbnﬁg‘ abﬁ%%’é'ﬁ connecti on

j oi nt andwa&@k&o%rf’&fﬂeﬁib et ikt QBmEeEd Bhkn the b6k Wk ReovaRd a second

pressuri zation gas pressure sensor connected 10 between said second
presgar i zatinectiog jeintznd the seadethwests wooveri container) asdadhird 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




- pressurization gas bl ock check valve. The purge gas bl ockg gise: (i)
a first purge gas connection joint adapted to be connected to"a first
integral block, (ii) at |east one purge gas conduit, (iii) an purge gas

i sol ati oWOPHI¥W3connect ed between the first purge gasPCgT‘fv‘BEzHHF?éct i on j oi nt
and purge gas conduit, (iv) a pressure regulator connected between the
first purge gas connection joint ad@ purge gas conduit, (v) a purge gas
filter connected between the first purge gas connection joint and purge gas
conduit, (vi) a purge gas control valve connected. between the first purge .
gas connection joint and purge gas-conduit, (vii) a purge s check val ve
connect ed solyens sunpiepresshuzatipn gas iplgt and thpsolventBRlY deliverbuies, purge gas
condui t, (Vi I tween the first
pur ge gasQEHn%é%%?gﬁ&§§ﬂﬁ@f§ﬁgﬁﬁgﬁyéﬁm%ggégg%@ggggﬁgﬁgﬂ | X) a purge gas
f1ow rest ichithing) THeipkdsOizwsi s inted camprisest a fikwe selvenysuppBsconriter ol val ve. The
purge gas conduit conprises: at |east gne second _purge gas connection

j oi nt adajgeiairopascisd bewiserelie dast copnsction Jaipcang thepsalgh sontfedg? al 25 bl ock, and
at | egst e EENDES R first purge
gas cgsnnegﬁgﬁ%%ﬁh%?%ﬁdﬁ?wgq}gg%g‘#\%@%urge é;égs cé‘%ﬁ%@%ﬁ%ﬁbﬁgi nt. The waste
recovery kbaektiodgoincadplid seeled dlyentsupplysbntainet, @nd 2 fiest eslyent supplyct i on  j oi nt
adapted to receive waste from at | east one integral, bl qck ii) a sealed

waste  r edSolaEPR valvaRomnsried bepyeen the firsiselvent senply conpeqtign gint agd thect ed bet ween

the seal e : Vor C | ' c%?%ﬁ .rgcovery
connect i.ogea}%?hﬁ?rﬁgyw giﬁgié%%'ngﬂ%gdlﬁhﬁpg d%%egfl b\ﬁ/%'o 15381'63

PCT/ | BO219avéb siipplyadiptabe witlowee end extemding intorthé sealet contaipéred stoonde attached to
an integral block, (v wast e exhaust connected between the seal ed waste

(V). a
recoviéry sQvnAsupRl isplationryalve conneciefl hetweea spaledRoient BRI SRRRIBH joint, (vi) a
first was s te inlet and
the-wast o 05 HESYE! bRl clitelton 16E ASELES scickfSERY Qaulier © 115
~ noni t or i népiitieendected betiveert Sealed subtentisupply tcontninercand the secandtsalvertr . The wast e
inlet conprises a second waste recovery contr val ve . connect ed between

|
the first SHpRLtcODReEHON IO, a-third selyend supp |9?P“‘élr?’@?"let?8n%e€§fl BetRelst e recovery
‘i p A ! a s . .
Pome R et eafba shivh U] ContiRROHRI e 9&9*@0“’35&%9@8?@%%@?@%%03’553 the

first waste recover onnectron joint and t
cont aisner a feuil solvent supply control valve connected between sealed solvent supply

container and the second solvent supply connection joint. o
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) .




10 a first waste recovery isolation valve connected bet wggmarhhify fgogst wast e
recovery connection joint and the seal ed waste recovery contai'ner. The
wast e exhaust conprises a second waste recovery isolation valve connected
bet ween whey@emond waste recovery connection joint angdubéimreeal ed wast e
recovery container, a second waste recovery container joint connected

bet ween the second waste recovery }p connection joint and the seal ed waste
recovery container, and a third waste recovery control valve connected

bet ween the second waste recovery connection joint. and the seal ed waste
recovery container. The vacuum bl ock can conprise: (i) a vacuum gener at or
(i) a figSkasy Biiaric QBMuCARAeRY beRledftte Firktii@aribh block he vacuum gener at or,
and (iii) at least one 20 vacuum conduit adapted to provide a vacuum and in
| i ne wi t hcortmectioageintandglerrecand diltrativh dlogk connestioarjeint. t Thedilsaticles a vacuum

bl ock connectjon joint _adapted o be attached to I t.one integral
bl ock, gna@&“g&% €¥rat &fﬁgr?‘&ag@kglo%ﬁ?ig%qnvWeﬁQCS%th@g% %gt ween the

connect i Oy Gilcitiof Bk SfndcdieH Uit ARA Bleabdhd filthfioR 8lovkBdnnedtidR! y bl ock can
conprise: (1) a first solvent supply connection 25 joint adapted to be

connect edjdind, afiftérrconnectet dgwaen the Giosk filtratipy black eanineddios tintend theyppl y
container, (ijk) a pressurization, solvent | . | connect ed

bet ween tﬁcﬁ&_‘df ht}rggoxﬁlz}pé&eqqpnegﬁ?yp]pgpt,@gﬂ ﬁéﬁ‘iofliﬁﬂfa&gﬂg %glflkmtaﬁ&en seal ed

cont ai Ner yai{d donnttRIARAEn 8R! HtratioH BRI comRARMjbiaNaidehdecadapt ed to be
connected to a second integral block, (v) a solvent supply delivery outlet

connect edfilwatioreblack ¢paneptienvintconnect i on j oi nt and 30 the seal ed contai ner,

(vi) a solvent, su ontral val ye connected betwee e, anuary 2006
WD 03/ 012163 ﬂﬁﬁiffg%féﬁg’@%%e@oﬁ\f\?é’ﬁin%gﬂﬁw%Y@S?ﬁ?ﬁ‘gz‘{akﬁ"éﬁf"éas ini et and
the sol vemkm3daPRipor d6hdsy outlet, and (vii) a solvent supply level

I ndi cator for nonitoring the level in the sealed container. The

pressuri zat i onlngasthenpreferted repibiodimsent, dhd integral dbdokdn a chemiphlyconiginesi ner | oi nt
connecte bqit))}t\egn]'.the first connecti gg}n oi.nt?}and the seal ed coptainer, a 5
" second conPFbior SEEVENE 28 R 2 AP YSE PTIOSEHE 1B ol vent
supply  cK168E GlrbdardeQotairh Bloch oS RALIOhgTAbMRALs Foth RlcheBRAL dintefier and a
first solvent supply isolation valve connected between the first sol vent

suppl y cobinekcanidaieliyeping chemicels toe poins af vxe oz @lsoeond imegspibjockont ai ner. The

sol V?? ' Sgrgé)sh}/izagieo}l ngseglgck?g tpllxr%g ggsonqgcrk', 3 Waste ?ecovcry 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




sol vent supply di ptube wth one end extending into the segl i ner, a
second 10 sol vent supply isolation valve connected between seal’'ed sol vent
supply container and the second solvent supply connection joint, a second

sol vent _supply container joint connected between se nt supply
cont ai n‘éfp']%bz\{?%e second sol vent supply connection ?g?&?@agﬁghi rd sol vent

supply control val ve connected between seal ed solvent supply container and
the second sol vent supply connecti®n joint, and 15 a fourth sol vent supply

control val ve connected between seal ed sol vent supply container and the .
second sol vent supply connection joint. The degas bl ock can conprise: (i) a
first degas bl ock connection joint adﬁg&rd to, be Qtt che? tp an integral
bl ock; (i ¢hemicakdativery binsk anay be gax blogkhatdelivsrs p ShemicauUOEPNE e att ached to
an integral .block: (i : : i ' ABsceiBaTIUi . conpri si ng
a first dgrﬁg’?b&’g%q(élﬁe%%%%hgﬁg@%cggsoa;ﬁggggﬁﬁgg aeédm!l))%a\i/egsn the first degas

bl ock congResion joint and the second degas bl ock connection joint, (iv) a

menbrane cartridge connected between the first degas bl ock connection joint
and the secord ageefaedbtnbidiment tetchomiqabilelivery system HedsscoNIEHeni cal

outlet cqnduit . co | Si second .de | ' al ve and

connect e33%&’\’7&3@%%%@?0}(?@?%%&88%%6%3@)?%&8%%%%%?%% ﬂ;(?}ﬁ;ﬁ and the second
 degas bl ogkheg asinepbloflqiaressuriti¢gas blagk degrrge pasddeckcowersl val ve

connect ed between the nenbrane c%rtri d%gﬂn&nt e }?c nd. degas bl ock
connect i orecpvghhblockt@aaguum hlagk, a solpens SyppPlPro £ .0‘% & first filtration
bl ock co'nﬁlgrcﬁti)olg %lﬁ?l nt adapted to be connected to a first integral block,
(1i) a se A Y'PEY ati on bl ock 30 connection joint adapted to be connected

to a second i nyegsaferth Btkodiaeet, tid pointld¥ vdarakyclRHE] WEGBY SJ2ab S 11
PCT/ 1 B02/ 02796 at” | east one filtration conduit connected between the first

filtrati cnvdposiesr, a apnnfacturiog pjasesi toeks an eleatrenie Sibaication tpal A APETAS ck

bl ock 1 sobf FRuEE b8BT RS ot i 1tration bl ock
connecti on | oi ity A abfeRt SEROPrbséit niventibnhdrt dcprovidede chémicalxidlivenyt , a
filter connected between the first filtratign bl ock connection joint and
the secasystefn for delivesingion oltkepgesahertioab fropbi Heui &ﬁﬁm&ﬂs@emfg? Ptration
_ block i's Oll)o%gti o' ise 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




val ve connected between the first filtration block conneggly g and the
second filtration block connection joint. In a preferred enbodi nent, the
poi nt of -use is a vaporizer or a tool for chem cal vapor deposition. In
anot her _preferred enbodi nent, the integral block is ?C@&&H%%ﬁ% cont ai ner
- bl ock fBP%824%%ering an ultrapure chenical to a poin isé”or to a second
I ntegral bl ock, a recharge container block, for receiving chemcals froma
chenical container block and delildering 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 vacuumto one or
more integral blocks, a solvent supply blaock, a degasgﬁ“gck, for renoving
#1F ¥ U1 ock for

di ssol vecbygass cpruificopnected between the FhemiFal coppatger ipleg gon
renovi ng [t . : e ' I her preferred
enbodi mn@?@%&@%@%g@]@@l ég%ﬁﬂl?g{ﬂg %@iggingr? ?Ifg%nlagar} cglggiﬂ&tbl ock, further
conpri si ngischlirg@ detidult covalectgdiin Mirenwithi the clenyical sontajnerdnletrdonduiperdBgur i zat i on gas
connection joint adapted to be attached to an.integrgl . bl.ock. and a second
pressur i zebemisal gainehdelivery cpaive aﬂgﬁ"l‘ﬂgc? BQF"B@%M%@?‘@I AN 4 connect i on

"j oi nt_and. sai el & alef " ek arhadl £Ridinert he i ntegral
-~ blockis fzﬁg"ggiﬁogir}r@g#%ol\é%lw%ﬁgrel n %ﬁgﬁlvdaaguum generator is aevent ure or a
vacuum puiiRt conduitcarsizad @fisechentidal téiger daintradapted fon thecamovléf e i s provi ded

a chem cal delivery systemfor deliverin n_ultrapure chemcal froma

cheni cal thepealer gantaingr, 3ndp fiFst c@@‘%?éé?“”‘%ﬁﬁ??ﬁ“@? Kglve E‘?‘bﬂeﬁ‘:’c@hem cal contai ner

bl ock as i ol b eMi&ontafil.| YES dheldi@ck in line with the

chem cal %gx?]%giﬂ%:@s g%%,noéjr%at?lﬁ?l a poioﬁt of use in line with the

cheni cal @animkt ddively aduitoathprises: chehminal codiinevdipiubb witble. firTthe 16 January

2006 WO 03/012163 PCT/ 1 B02/ 02796 12 chem cal ge iv.erly bl ock may be any

bl ocko t hagndgatendiag Htaythe sealrd chemical poglainer B Seepnd ChgsIGlEPUAINGT ¢ e cheni cal

delivery | ' | ' L RS KcRBifs Soine&ff jompove. In a

pref er red’%%gc’@c})iaﬁn%n?geﬁﬁgﬂéﬁg%ﬂclgF'eogg(ﬁﬁéery %@stlem furt her‘locorrpri sing at
and the sealed chemical container, and 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. The
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




| east one integral block. The |east one integral block n'gghgﬁaépjoggt ed from
a recharge container block, a pressurization gas bl ock, a purgé gas bl ock,
a waste recovery block, a vacuum bl ock, a solvent supply block, a degas

bl ock, or a filtration block. In a preferred enbodi nent, the point of use
for thewohediéasl delivery systemis a vaporizer, a wrepmd@oiasi ng process
tool, an. electronic fabrication tool, an optical fiber manufacture tool,
or a sem conductor process tool. Iy a third aspect of the present

i nvention, there is provided a chem cal delivery systemfor delivering an
ultrapure chemcal froma liquid chem cal container to a point of use in a
sem conductor or a fiber optical manufacturing process, conprising a 15 '
prefabri cgfigdy EFntaGRP ROt £35 ¥nohRéridgQRs Rivelli theaBaled t r apur e

chem cal ,”a” pretabricated recharge container block for recharging a

cont ai nerrectmrgereeh@iner. c Bheeprefapricated redharge iconfaigerschpmisakinkebeongiibyi di ng

pressure, a prefabricated purge gas bl ock for rai emcal, a

pref abr i cCEPRHSRas Strr& rcﬁn%ﬁnﬁlg‘f?wglrva&‘&sap’émftg@ﬁ\?‘g’regl?thgﬁ?%ref abri cat ed
vacuum bl @l QG iRAdniektion Johk WtihededéEloanidodhtches al ftent supply 20 bl ock
for supplying a solvent, a prefabricated degas bl ock for degassing a

cheni £al , rechargecoptaintpjoint connseted batweeatthefirshrepharss entafner cRPHYNa cheni cal .

The prefabric d chem cal cont.ain L&ei.:fd) a first
cheni cal ,Jo%mad;tﬁﬁgape@(g?ﬁ?}g{gfa “BH G %‘[d g@%gﬁ%@%&g}e aet fs glcﬁée%l to a

pressuri zggq3anes @ befveed ihk ¥ird rechf8t eshtfile Pbarbticiopineamehe (iii) a second
chem cal contalner connection joint 25 adapted to be attached to an

i nt egral dehled kecharie/ontainshne e piefabuicated gas condyitepmprisesuptfoltnnect ed bet ween
the first chem cal. container.connectjon joi . d chem cal

cont ai nerreftlﬁ‘rgféioF@E’Ff_ conpeQion _lﬂ“?tfg@%%iatg bf 8%‘%@ fs%%gll lé(gﬁ%ﬁ@?nékgal cont ai ner;
(V) gy cheghfidtledtRibeah HscclRl ritRirge it otRARRGbRbadiahysaRdt he seal ed
chem cal container and the second chenical container connection joint, to

del i ver amcl@fgewdontaingy acecdie Milvetonpested hetyosn thefseepsd rephargp i nt egral bl ock,
(vi) a chemcal container 16 Januya 006 10 /1B02/ 02796 13
bypass cofPaBiEET CHmEdop é%nwgwﬁéi%’éciﬁerﬁo\é%n%go%{egn ?gtro 11(F)(ﬁl-ret conduit and
the chenjgalcoffled bBiSee ik séBhY reeRi bdntairey tonne@Mnijsiiedndyhe a cheni cal

cont ai ner i scharge conduit connectéd in line with the chenical container
i nl et conled rechargdhenntainer, a second recharge container joint connected between the

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




chem cal container delivery conduit, and (viii) a chem cgfjaRatAdegr | evel

I ndicator 5 for nonitoring the level in the seated chem cal container. The
chemi cal container inlet conduit conprises: a first chem cal container
joint adapted for the renoval of the seal ed container nz? first

cheni calw‘g‘?ﬁ?tuéﬁ-’her i sol ation val ve connected bet weerf T8 ofz%gt connecti on
joint and the seal ed container. The chem cal container delivery conduit
conprises: a chemical container diptube with a first to end extending into
t he seal ed chemi cal container, a second chemi cal container isolation valve
connect ed .between the second chem cal container connection joint and the
seated chem cal container, and a second chem cal _container joint adapted
for the rleashwat pressuripasiongas tlackgee eonddit; EiihtanrpsHizatongas A% bet ween t he
second chep.cal .cont ai ner ¢ | .0l hem.cal

cont ai ner 159 ‘é“i%vec‘f?é‘ﬂ‘?c@Ibe%%%%ﬁéggpge%éﬂéﬁtggg%%ﬂﬁ%%ﬁ%%g%fi ses: a fifth
cheni cal @iftaAi BRd preSRARRhighYbIbeK gk corinil; @v)Chpressuaizationgasblogr cont r ol

val ve connected in line with the fifth chem cal_ contajner. connection joint
‘and the clegnlatosicornsetedhbetween salddirstsepsiurizationgas black cAUREHORIOWG Nt aj ner
delivery copdujt. The .pr ' : I ' an conpri se:
(i) a’fi rE’Edq?@cl?{gﬁs&rézan&bg{sé%gﬁk%%‘g&d{é gg%g% ?%%ﬂ?%@n@gggggggefo be attached
to an int gginadtedbedhden shitlifirstPpresamizatibn gaebloak omneaiohgointeand sidi i ) a recharge
contai ner chem cal inlet conduit connected between the first recharge

cont ai ner pressunigationgns ploskngas sorsiuiotmed fiFst preasugation &as Plaek PESUFel i ver an

ul trapure chemical  t ar. i JEE econd
recharge é@ﬁqraqo%erctegg)ﬁ%@% %gﬁﬁﬁ%&%ﬁﬁgélggfgﬁq{% cgﬁ%%cg{gi Eien(tj%tl(g an integral
bl ock, (V}aid pleserig@fon garslodk gas eomitf ad (bt weassurhaticegaobldck echar ge

cont ai ner connection joint and seal ed recharge contai ner, to.deliver a
pressar i zekeckaalve eomnpatedshivesa syid SRy Prresuriggipngan block gapnsctign 4t 4 v echar ge

cont ai ner _cpnnection |.0i n b t ¥ gral bl ock,
(vii) ar @’E‘ﬁsﬂ e??Bﬂ%aQ%%%ﬁ bi%g%%gqn&c?fé I ?%égét)}@a%{)kﬁ%&r%s&rggt rlldrﬁegca?ed bet ween t he
third rechReg8ascOndidd ddHprisn aaedond prdsairiitioands bleak eshn@fion guiftar ge cont ai ner

to deliver chémcals to a point of use or an | ntg&rgal blcﬁ(:k’ and 16 January
2006 WD 03dapted 16 be atacied|t@en inteeya dlock, 7 presspyizagion ganiledcedavadifier | evel

or ot abr i cAPALERar g8 Tl RS b RLERaRERRf e UEK RgRGRRIR! ner The

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




conprises: a first recharge container control valve connggiggh.Reigygen the
first recharge container connection joint and the seal ed recharge
container, a first recharge container joint connected between the first
recharge contai ner connection joint and the seal ed recharge contai ner, and
a firstwoasimiée container isolation valve connecte®@CB@B0A®2I6t he fir st
recharge contai ner connection joint and the sealed recharge container. The
prefabricated gas conduit conprises a fourth recharge container :
connection joint adapted to be attached to an integral block, 10 connected .
bet ween the second recharge contai ner connection joint and the seal ed
recharge contai ner, a needle valve connected between the second recharge
cont ai ner the PvRe gis dRtrbloalVe. A phige gaseuinduit conprizesy eat deasttome seopd a second
control valve connected between the second recharge contai ner connection

j oi nt andpurgfesas serfeelipnrjaiahidapied the conngsted 192 secoph PURER 84 ARIGE 2L ont ai ner j oi nt

connect ed, REL WRPR aifork Bl GR0CriBE RN ofiRAL ARG Een RIAREPU:RY | OF U and the

sealed re ge contain a second recharge contain | sol ati on val ve
connect edgdsebntecrivntjbiat arabnstcomdiqiuagegsas comadtivnjeint. connecti on joint and the

seal ed rechargre container. The rechargﬁp cont ai ner _(:J])emgca%l delivery
condui t conpr iIdeprefabrieated wesls megayere BIOF K mAY CORMRISPO) 2 TN E¥ S onnect ed

bet ween t gt &ﬂn&ﬁgﬁ‘ﬁﬁhg@b@qé& oo 70 abiSiofER1AH i Heirfilocka Lhi rd 20

rechar ge ‘contdi ner e r the renoval of the seal ed container,

- connect ed(i) hekekrasthrecovery coneairengiii)i owagtorasoveay ihldt benneeted ed cont ai ner, a
.third recharge container isolation val onnected between the third
rechar ge Rebvreaitlitesealed WATRECOGH ?WI&F%&P LSQSIE EFO¥YLE har ge cont ai ner, a

fourth re t &N ' ' }rﬁlo : Sty ghgeen the third
rechar ge %gﬁ‘{cglg%@?ﬂt®hn§éﬁc?%@%%llre\(fmvg égectﬁﬁ'gjbseaﬁ%ééar e\gﬁarge container, a
port jgonngaiied tdai ivegral bloek,t() udvaste ekizuseonmotet] betmeen theseabalt | on j oi nt and
the "seal ed recharge container, and a di ptube with a, i&ét end extendi ng

f
i nto t he Wk TEePVFRICRBIAIET B ThaicRRNd WASH TerP VR ORGSR IOHYE WHchar ge  contai ner
Chem cal S ol @l dhrol vIVE HRLAPBLERLET Ha8e ik ndPitkas@as b) ock can

conpri se: pressurization gas b connection joint adapted
t 0 recei Vehait, iafd (Vi) gawaste(tetgvesytleve inllivatoa for radHGriIhe JsvelliA 1S

PCT/ 1 B02/ 02796 15 | east one pressurization gas block gas conduit; (iii) a
pressur i Zgtlpbwageccoyeatsontainer. The waste inlet comprises: a 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




i'solation val ve connected between said first pressurizatigh Hlogck
connection joint and said pressurization gas bl ock gas conduit; (iv) a
pressuri zation gas block regulator connected between said first

pressuri zation gas bl ock connection joint 5 and sai der essurization gas

bl ock gW© WO t; (v) a pressurization gas bl ock fi PCEBR2O8Rfiect ed bet ween
said first pressurization gas bl ock connection joint and said
‘pressurization gas block gas condult; (vi) a first pressurization gas bl ock
pressure sensor connected between said first pressurization gas bl ock
connection joint and said pressurization gas block gas conduit, and (vii)
a pressurization gas block 10 check val ve connected betvxgen]fsai d first
pressur i zatapted tajiesattatied ko atdeaseone) intogploilenk, anthaisesondivasyua BIOFY zat i on gas

bl ock gas conduit. The | east one g | «QCk gas- condui t
conpri ses‘.’ong(’]s\%‘f‘?rfﬂnw’@gi’m% eﬁ@ﬁ%@ﬁﬁﬁ%{: ag%énﬂig%'tgﬁgﬁnﬁmoﬁt adapted to

be attached t ori@prdtibrRetedkol B kpplpblpileca toinprtet (ha fessdvantk needl e val ve
optionally connected between said second pressurization gas bl ock

‘connect i osupplyicotnetGongjnit adepied dhbe ronpepteddo adirt Ariearahh!ock: (B3 gas bl ock
control val ve connected between., sal.( | Zath@an gas bl ock
connedti o?Faleg solyent Sypp a@&mﬂeﬁzgﬂr??S‘I%P%%aﬁgggow{)n?g@éwc%ggﬂavaI ve, and a
second pr gsSukdaZiatidn taEstabRelt sapsip sotinectiva fsiorandtiwealed ed bet ween sai d
second pressurization gas bl ock connection joint and said ressurization

gas bl ockcantabnek, G aseconthsolvsnicupply cenneetionjoiptrdapiad therORICE] Ronpri se: (i)

a first purge gas ection j oi a first

i ntegral BF%E ,mtcg{afgfﬁ?k,ﬁpagtsolgﬁgQﬁp@@?‘%@%ﬂé’“@%ﬁﬁ%’@@ ?letlw?%ﬂalﬁ purge gas

i sol ati onse\ggdd\é&nﬁéeﬁ&?_fbhﬁqn&)%\é@ﬂéﬂ doBeinbi, (&) a solvemsupgy comrobect i on j oi nt and
purge gas conduit, (iVv) a pressure regul ator, connected tggt en the first

pur gao gas valvewoandctedrbefveen thesokrens sHppy pressueizatign gas infef and B solvel,. 4o gas
filter connectged bet n the.first : QN sl 0l and purge
e ot g oW gn 5 kbR g B BB g eand pur o
purge gasxeva%gﬁ%gm&ikdnaiﬂ&. FhélpRbsLELation gasciaktituniprisésyia firsa purge gas check

val ve connecte etween the first purge gas connection joint and purge gas
condui t, §alvent jupplypontgimer jpins cormeesed pasweraboirse MARLLRIPIBSNEEN the first

purge gas connection joint and, 3 [ | dé ¥dst@ purge gas
f1 ow rest pGalcH COMaIBEF, f5cean 8%5‘8&%"815‘:%@?‘%&‘{3%% tgtﬂ‘a%gé 9“%%’6 V\E} 03/012163 -
PCT/ 1,802/ Q&Je%psnfbﬁly 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 purge gas control valve. The purge gas conduit conpri§¢suagit20dogast one
second  purge gas connection joint adapted to be connected to a second
purge gas integral block, and at |east one purge gas control val ve,
connected between the first purge gas connection joint and the second
purge g& eMIecti on joint. The prefabricated waste rexagergdel ock may
conprise: (i) a first waste recovery connection joint adapted to receive
waste fromat |east one integral bkpck, (ii) a sealed waste recovery
container, (iii) a waste recovery inlet connected between the seal ed waste
recovery container and the first waste recovery connection joint, (iv) a
second waste recovery connection joint adapted to be 10 attached to an

integral pligck md Host g tﬁfo&&dﬁﬂ&%ﬂjoﬁﬁaﬂ@afe@éboa@a&@@elo&be seal ed waste

recovery contal ner an e second waste recovery connection joint, (vi) a
first wastenedionyenty (igpnmenbranatavisidgoemaectesicbepegendhafirstdeg¥ast e i nl et and

t he waste . exhaust, and i) a waste overy. | evel  i\ndjcator for

moni t or i n@?fm‘é’npﬁ‘i?@?]quﬁ aﬁ‘ﬁgm SE@&%‘@%E%@F c?nélﬁ% 89?’1%6%%46 er. The waste

inl et conplis@rmid@l SREOEhANR SIS ribmgaSeNe d¥ps Blck Molavisa valvesmanect ed bet ween
the first waste recovery connection joint and the seal ed waste recovery

cont ak ner gonacdtédrbetwaen Sheefinstedegasdgck sonnegiiondpint ardhthe seconhéegé®d bet ween t he

first wasje recovery.connection.joi and e ecovery
cont ai ner ,IO%‘EP“B“S‘PK&“%@E&&W %é el%c %’BFEA{\%&V% c@élfe gtg&@gt&v%%nc éd bet ween
the first uashe. LRGRYELN BOKREEE depih BISdkYonitlod jointseal ed waste recovery
contai ner. 20 The waSte exhaust conprises: a second waste recovery

i sol ati on val VEheppefuisitaed filibsiondinck tirecoagribadi)wdustdilirgionmbiook connect i on

joint and the sealed wasfe . recover cont ajne S ste recovery
cont ai nercﬁ%?%?néfﬂﬁﬁgﬁt%‘fjtol?&tcm#??ea @l‘éé]&}hﬁétﬂi Mglfe&fggg(\:?g?y connect i on
J Oi ntyg andg ﬁoxmaéx@ébnﬁ@eﬁbﬁ{'diﬁ%@ap@éﬁo@@eé@w@dm Aford interal Blookast e recovery

control valve connected between the second waste recovery 25 connection
j oi nt andandhi)satdéastonedBtration sowsiniconneoiad hetween the st Sitteatiah ploght ed

vacuum bl ock may,conprise: (i )..a.va ener at.or [ . first vacuum

bl ock con€quBfcty !’Q}@r;%ﬂ e 5§ 'ﬁGWtPﬁgﬁglg]ﬁ%&ﬁ&t?gﬂ%'P%tﬁe,ﬂlg%&? n(! ii) at |east
one vacuugy ﬁﬁ[‘%ﬂl risBd AP AT filuAtied Mol RionaMe Eomietel Betleatethwi th t he vacuum
gener at or. nT e vacuum conduit conprises a vacuum bl ock connection joint 16

January 2AR6AMEIGRBI0ACAReCHATjoiBagd the 3eend 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




adapted to be attached to at |east one integral bl ock, amgjﬁnﬁﬁggmg vacuum
bl ock control valve connected between the connection joint and the vacuum
generator. The prefabricated solvent supply block can conprise: (i) a first
sol vent _ supply connection joint adapted to be conne first
integra“mﬁ?@§ﬂ¥’(ii) a s sealed solvent supply cont%&ﬁgﬁbﬁfﬁfi) a

pressuri zation solvent supply gas inlet connected between the first sol vent
suppl y connection joint and the sel ed container, (iv) a second sol vent
supply connection joint adapted to be connected to a second integral

bl ock, (v) a solvent supply delivery outlet connected between the second
connection joint and the seal ed contali ner, évgéga skoe%L sggply control to
val ve conbled and fsthoreompripiag §1515t8,0f delNSHRE 2 SOl 10 3L IEEFhYIGEY i hi et and t he

sol vent sy ﬁéﬁﬁgﬁéiﬁ‘{gg@epﬁ%ﬁﬁ&rﬁmﬁéﬁ t6 ¥ pbihe 6 130! ¥ROLorRHPRAY | evel - i ndi cat or

for noni B9 he seal ed" contai ner. The pressurization gas

i nl et CONpEfefdli bekseleces frombé youp cousistihg/oft dsipadpasel, jetildrafeianect ed bet ween
the first connection joint and the seal ed container cond control

S

'sol vent sisppsppanobitetrahydenfirar BrduBh tCHEASH e &Y IFRS, LQlucps, @{Sﬁ\? ®suppl y

“connecti on | 0i.n a S container, and a first
J5cr1§triﬁcs gﬁ%{l&l hﬁexilfﬁ, h&gne 8} fﬁﬁ&ﬁrﬁ%&gﬁby

sol veht s 'bn"varve coénnecte etween the first solvent supply
connection | opNj p&@&rédfé?nb%@ﬁh&ﬁ, RO bYRDLE SeTDF thesanéthbdisis a viperizogla ent
out

supply delivery’ et conprises: a. solvent suppl | pt ube with one end
ext endi ngmanvfasturingprecsss tee, @bﬂ?%oﬂ’gﬁ?bfé’ag%@ﬂlda%&%{%@e upply isolation

val ve connect.e . L supply contai ner and the second
sol vent sﬂwtfﬁfqggﬁ}r?ggﬁigg%g}cgllﬁﬁl%@pg\r%gss\é%'d sol vent supply contai ner joint
connect ed bet weeRre® altresurs chendeuls foripsel with the inttegraidlockn dystéras, sadond sol vent

supply connection joint, a third solvent, suppl cont.rol val ve connected
bet wden swetheds of haiarantion imgluge. tyharg nALkmitedfo Wé’a@%(ggﬂ[ime’s ol vent supply

connecti o E&n&i@i&e@l@%—gﬂaﬁ@Ll{oéﬁhégﬂt’ig@&aﬂﬁmgwl&gﬁhﬁﬂs val ve 25 connected-

bet ween s supp ner and t'he second sol vent supply

connect i Ogyph&(Mhexaffhibi@adeiyticatonite Riradettiggmglsidnec riimbuyabmimime: (i) a first
degas bl oc}1<3 connection joint adapted to bia attached to an integral bl ock;
(ii) a seliomthydrsajnalans a@my@anwi@wemew%d to be attached to an

e Bty SRSkt te e lkgingancy | compisino 2
03/ 042163 R4kédiBARY1BRAESAtanium (TDMAT), tetra-kisdiethylamino tantalum
(Ta(Net)s), penta-kisdiethylamino tantalum (Ta(Net)s), tantalum pentachloride
(TaCls), tungstenhexocarbonyl (W{CO)e), bisdipivaloylmethanato 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),




18 between the first degas bl ock connection joint and thf5§%¥%$g§0g@gas

bl ock connection joint, (iv) a nenbrane cartridge connecte tween the
‘first degas block connection joint and the second degas bl ock connection
joint, (v) a degas block chem cal outlet conduit conprising a second degas
bl ock i woloamizeés val ve and 5 connected between the fiP§Fﬂﬂ@Q%@6block
connection joint and the second degas bl ock connection joint, and (vi) a
degas bl ock control val ve connectex between the nenbrane cartridge and the
second degas bl ock connection joint. The prefabricated filtration bl ock can
conpri.se: (i) a first filtration block connection joint adapted to be
connected to a first integral block, (ii) a second to filtration bl ock

connect i %ﬂeﬁy&bxW&dcﬁ pinfishytmosphite CEMPD. a second integral bl ock, and
(iii) at least one filtration conduit connected het ena{lﬁhﬁ'fh{sat
filtration bl dother cobmbmentswilldtespmerapparsst oamst orsipay kil in Hiegitk
connection joint. e filtratio ' |ef8ed Rerbio st filtration
bl ock i sineA TS %SBSﬂﬁE%%"é‘dﬁbae“ﬁﬁgg%ﬁ et apsded et Con bl ock
‘connection joint and the second filtration block connection 15 joint, a

~“filter connected between the first filtration block connection joint and
the $econd filtration block connection joint, and a second filtration

bl ock i sohﬂpj&pﬁpsgn @g@ggﬁgh?ﬁ;@en the first filtration block

connecti o iltration block connection joint. In a
preferred enbogi sbjeéts aidh@ivmethges obthe irsentionrwiilthecamranperant feemiifer y systemiis

a vaporizer, a manufacturing process tool ., an el ectrtoni rication tool,
an opti cafollpwisgdetailasiflgscaiption af e prefergrd °51%§@meﬂt8ﬁlfﬁ%°%&&ﬁl(rﬁ %cf(tzlggs tool. In a
fourth as L Ny &Mfdpon, there is provided a nmethod for

del i veri ngﬁﬁ%eghoﬁggnﬁﬁ‘;@rﬁg%g%y to a point of use, which conprises: (i)
~connggting a chem cal container block containing an ultrapure chemcal to
a chem cal delivery block; an ii,) .introducjn h . e chemcal to
a poi nt oFigured. is m@ewe%@agrw? Cé‘?ﬁ‘?ﬂé‘&”@%rs{eggw%lbﬁlﬁé% #ﬁg&éﬁ | east one
integral jlock, . .. %g -a@ ! cal Mk stémSvithd @l bl ock may be
sel ected %ﬁﬁdggéfgﬁg’gg‘g&g n Zdlfr%?ra:él%}ﬂgegg, a pﬁggsysuri zati%ﬁggas bl ock, a
pur ge gasgalglb%k- a waste recovery bl ock, a vacuum bl ock, a solvent supply

bl ock, a degas .BI ock, a control_ bl ock, O{é a filtratjon Dbl ocakn.d 30
Pr ef er abl Yigutelfdis n sehematic disgramyof pshemicd)|dghyrry SY3Ht Wb PYEK 88v*™ rechar ge

contapner (1% AR B30
~ 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;




WO 03/012163 PCT/1B02/ 02796 19 bl ock, and further conpri $spghubhegkep of
delivering a solvent to an integral block prior to introducing the
ultrapure chemcal to a point of use. The solvent may preferably be
selected fromthe group consisting of. isopropanol, t rof uran

i sopr op¥PBPLEEY ahydrof uran mixtures, tetraglyne, xﬁcih%&%¥—gf uene, butyl
acetate, 5 benzonitrile, ethanol, hexane, octane, or m xtures thereof. In a
preferred enmbodi nent, the point of2luse for these nethods is a vaporizer, a
manuf acturi ng process tool, an electronic fabrication tool, an optical

fi ber manufacture tool, or a sem conductor process tool. Preferred
ultrapure chemcals for use wth the integral blocks, systens, and 10

met hods oFigteel 5iise sehematic dingrpm@é deggssingdietknot | inited to,

tetranet hyl silane, .dinet - di l.ane,

“copper (1| 355??(1%&(3??%@?%%@&%%5@@%&@2@% .
copper (11 phaxafs is'e sapmatiydiagen®n aicdmedianeofdifferentytiledks arebasic
triisobutylTal um num trinmethylam nal ane, triethyl am nal ane,

‘di met hy| etheplicahileliverrpgstembi s(t ri met hyl anmi n) al ane, di et hyl al uni nunhydri de,

titanium tetrachl ori . raki.sdi N T Yok TDVAT) ,

tetradki sytest I%W‘J};ngéltén%%érg%&ﬁfa két g%‘g %Héﬁ%#tk%?gﬁyl ani no tantal um
( Ta( Net ) Syeliveiystei wihguigecgabor i de  (Tadl's), tungstenhexocarbonyl (W CO) 6),
bi sdi pi val oyl net hanat o barium lﬂgEBa( DPN%C}Z%] b{er li pi vtglcﬁ/l net hanato strontium
( Sr (DPM) z Figutsi K9-i5 8 sghemptisiagramiof SMerponpeqtions HetHeRat o Bhi um

Ti (I - OC3HZ),2DP . I j ) t r aki sdi net hyl am no zirconi um
(Zr ( N\VE) 451%11"?@"[\45%{@3‘4&&3{“%ﬁ%Lm%lﬂo@%@r%oni n?lo‘i(k%r (Net)4), zirconium

t - But oxi degjghr 20tis SBeheshatid éibgramiof ditatombaionnof diffénantbiocks g Net ) 4) ,

tetraki sdi met hyl amino hafni um (Hf(NIVE% 4;{,& haf ni H‘n E;But oxi de

( Hf ( t10 Cbu ediverytsysterapith RWBgcHERe cVAFICIE eV ER o A9} WEVHBMOEPY (Hf a) 3), 25

bi s(et hyl e ' : ' iferaftellydaaet ate iridium
(Ir(Acac) %yg%kﬁ)%l I\Q/%I@%ﬁﬂnﬁ %13 @ﬁ%ﬁ%&tfaﬁ%%ﬁ% conpounds,

bi sdi pi valiweryasyiiemarith puegedsas FRdsRR R 1y, bicauinpanddobienippisingt o zi r coni um
(Zr(DPM 4), trimethyl bisnmuth (Bi Me3), tetraethylorthosilicate (TEQCS),

t ant al um bloek aet hoxi de (Ta(COEt)5), tetranethyl cyclotetrasiloxane (TMCTS),

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 interconnectipns of different blocks in a
delivery system with purge gas, waste recovery, vacuum, solvent supplying,
degassing, and filtration blocks.
20
DETAILED DESCRIPTION
The invention relates to chemical delivery systems and methods for
delivering ultrapure chemicals. In particular, the invention relates to chemical
delivery systems and methods for delivering ultrapure chemicals from one or more
25 chemical containers to a point of use, such as semiconductor and optical fiber
manufacture process tools.
"Ultrapure chemical” or "chemical precursors” are used in a variety of
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




30 bis(tertiary-butylam no)silane (BTBAS), trimethyl phospalfafyPdde . 16
January 2006 WD 03/012163 PCTI 11002/ 02796 20 tri nethyl borate (TMB), or
trimethyl phosphite (TMPI). O her enbodi nents will becone apparent to one of

ordi nar i1l in the -art on a review of the speci ' ¢ draw ngs and
cl ai s (S‘g"(%iégi hereto. 5 BRI EF DESCRI PTI ON OF THE F?’S?@éﬁ%e obj ects and
advant ages of the invention will begconme apparent fromthe follow ng
detail ed description of the prefer %d enbodi nents thereof in connection

wi th the acconmpanying drawi ngs, in which: 10 Figure 1 is a schematic
di agram of chemi cal delivery systemwth the basic blocks; Figure 2 is a

schemati c di agram of basi c em cal deliver e ] a purge gas

bl ock; Fi Q[?F‘é‘g%rs i“i»c?uge g@ﬁ%ﬁﬁﬂeﬂweéﬁ%nﬁ?ﬁ so#’“_é‘%ﬁlgﬁrﬁl_tﬂs% ?j\;/hesf y systemwith

pur ge gasoﬁgépmils?aﬂm&ﬁaﬁ%fw&iru O W8l ashikigéth@lsflaries @ schematic di agram of
e

a chem cal lvery systemw th purge gas, waste recovery, and vacuum
bl ocks; FiegamethSlsilae sorslimethyltdigettexycpila®p, of a chenical delivery systemwith

purge gas, e recover vacu cks; 20 Figure 6
is a scheﬁ%l:tp\f,’\@ﬁ 'Wﬁtﬁioﬁqaxgﬂ&%goﬁ?@aIcgﬁpgf(?@gf(gﬂ%f/s ldé;(?711[‘1‘%/l?/lu;t'}'h{gpur ge gas, waste
recovegry, téﬁaﬁlemypv@ghmpt supply, and degassing blocks; Figure 7 is a
schematic diagram o0f a chem cal delivery systemw th purge gas, waste

recovery, triisabutyiglnsiotmetnimetiylsplinplangcgabslomdnalagnd filtration bl ocks;
s7a Sohoim SRS CofEARRRR B G2 cont ainer block: - Figure 10 s
a schenat jigncitiypMinmiahydeide Ifatiing RtracilorgRs tehrkipdiybglaiinock; Figure 11 is a
schemati c di agram of purge gas supplying block; Figure 12 is a schematic
di agr am otitanmst @DMATY éstsp- enprntikisskietipilaape tantaligr e 13 is a schematic
di ag rl%m O]C(Ta\fﬁgtﬁyl@(ﬁl:tﬁﬁ Ifénta!um pentachloride (TaCls), or tungsien '
hexocarbonyl (W(CO)s), bisdipivaloylmethanato barium (Ba(DPM)z),
bisdipivaloylmethanato strontium (Sr(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




30 Figure 14 is a schematic diagram of solvent supplying§hgaskyy dgdslanuary
2006 WO 03/012163 PCTI 1B02102796 21 Figure 15 is a schenmatic di"agram of
degassing block; Figure 16 is a schematic diagramof filtration bl ock;
Figure 17 is a schematic diagram of interconnections_of different blocks in
a basi cWBEMIER| delivery system 5 Figure 18 is a $ F/E*?#&’P%’?“ di agr am of

I nterconnections of different blocks in a delivery systemw th purge gas;
Figure 19 is a schematic di agram o3 interconnections of different blocks in
a delivery systemw th purge gas and waste recovery blocks; Figure 20 is a
schemati c diagram of interconnections of different blocks in a 10 delivery

systemw th purge gas, waste recovery, and vacuumblocks: Figure 21 is a
schemat i cardiusgallydissalvadrinte selypm e formdiguids figstr et themusedder i i a  del i very

system wi th pur as, wast : Y Sfibtichs PPl-yi ng

bi ocks; FP’Q&F%“%%C écalavaggr%.eﬁ“g% ?@96 ?%‘%F%?ﬂ?gwﬂ?ﬁ%%ﬁg%gﬁ’gﬁ? ons of different
bl ocks i nijRudé iselopansl, Yerdifdrefitan isbpropdngRtegalydrofash eixteenvery, -vacuum

sol vent supplying, and degassing bl ocks; Figure 23 is a schematic diagram

of i nt er ctetraglyme.oryienestolypres Butglaceigteo beagoniile, andi Ike.\ A Prticllat o iy wi t h pur ge

- gas, waste recovery.. | pyd Sslap@®, and filtration
bl ockd. .S ﬂl%ﬂlﬁﬁﬁ?wi}%%&%%@%ﬁ%e tes to chem cal
del i very ghenti@IBropersiesaftpnedmsofsdy thase skillat innp artst rAdpubasedéredri cal s. | n

particular, the invention relates to.chemcal del] very ﬁ"y‘?}f ens and net hods
for del i vpartiewjansases e precursas RoEBAlY in thein liguid statestap be e W& o) cont ai ner s

Lo a_ poi Nl ol 456 SUGNASALT BEPIEIPFirRBGo8Rbi. OFhe hGRET  MRNUF act ur e

process t0 fapur e ‘chem ca cal precursors” are used in a
vari ety OfolutéBbf eiinicansrecussoedara suppliediiromla svepe comtimpo biack tmuseA vari ety of

che m'lg a Porofscdl;rrecszt?yr c')sr though a series of chemical delivery blocks.
Each integral block stands alone and functions independently in a delivery
system of various combinations of blocks. One embodiment of the invention
 relates to chemical delivery systems and methods using various integral blocks for
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




have been used for chem cal vapor deposition in the integs ahagvyolobgui ts and
ot her 30 manufacturing processes, such as optical fiber manufacCturing. The
chemi cal 16 January 2006 WD 03/012163 PCTI |1 B02/ 02796 22 precursors include
those for netal interconnects, barrier nmetal filns, te il oxi de
films, MNAPOKEE|ayer dielectric filnms, such as tri ngeﬁﬁ"%"’ﬁa e,

tetranet hyl sil ane, or dinethyl -di net hoxy-sil ane,

copper (11) bi s(hexaf | uor oacetyl acet¥nate),

copper (11) hexaf |l uoroacetyl acetonate 5 tetranethylvinylsilane,
triisobutylalum num trinethyl am nal ane, triethyl arri nal ane,

di met hyl et hyl am nal ane, bis(trinethylam n)al ane

di met hy| adsthosa drom,Siwagelek (€hicagai Winoise+ e pmgiol prst lstpé?f?ré?é beAkt hyl ami no
titani um t L 10

(Ta( Nle? ) 4&?5‘8%@%‘3@ dé ﬁ% acﬁflﬁ)‘%m?ﬁegée‘g I%grf:{)ﬂ(;mé E Ta% s) %néor h;‘tﬁ] ngst en

hexocar bogue; éMGGOIB ,andmhsaitonhe/ainmydenes mahexdtendiabioi inside(tBa( DPM) 2) |

bi sdi pi val oyl met hanat o strontium (Sr(DPM 2 bi s-iso

'bi sdi pi vatasiaines dewmernsat ifs bodpmim T qon 2 pyspiye 9i f‘i’igé)gila&flum num (TMA),

t et r aki sdj net t

15 (2 (et porneRtoR sk b GRCHER it DT il R ek e Sy a0
haf ni um  {dife( 99edonid)be ettwetrrtm@aﬁmammapommlmmmumrggwa(r NVE) 4),  haf ni um

“t - But d Hf Gouy) 4), trihexafl t t Pt (Hf a) 3
b1 (et hy| ByeANETB Y P oW drib Byt 6 yEbesput Y |11 oium

(I'r(Acac) LK ds 20
bi sdi pi va %7 cq &ﬁ%%g# ?He‘%&‘?ﬁ %@gmgl sdi Bflj‘?/)gl&gyl met hanat o zi r coni um
(Zr (DPM %omédtmglmtdmlpohloﬁmlvmqﬁdManort of thetvdve bt Hya threetvayi | i cate ( TECS),

t ant al um pent aet hoxi de (Ta CEt et ramet.h clotetras onane (TMCTS) ,
bi s( t@r t i ¥alye-ipused fon e vl laﬁ B‘tA &'Pﬂdr]?é @' d§ £ TVMPO) ,

tri methyl borat 6, FYE) Sgueogrofﬂﬂe%ﬂ%ghﬂdamﬁaﬁwf wﬁ’bﬂom&%oam chen cal

precursors hin filns on substrates are wusually in
ei ther | i @ty shoold bsat thel byrpayseomhutrsuﬂem beoqmeecitduvith ﬁnndiy-pmﬁmuet and sone
are In gagga OI%Sthlg E:a?ste ethf:i E:onrtr%?\rglgeo 1|s trtlep?ace t th% rc]:g way ol’ {bg‘%tvg state under a
hi gher
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 cﬁnnection 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 chémical waste from system purgé and cleaning. The conduit 105
can be connected to the chemical outlet conduit 93 to the tube 89 for the same
20 function. A level monitor 95 is used to monitor chemical level inside the
container. The level monitor could be a weight scale that is normally removable
attached to the bottom of the container 75. Other type of level sensors such as
ultrasonic level sensors and optical level sensors could also be used. In the case of
optical level sensors used, the sensors should be mounted at the side of the
25 containér 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
chemidals 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.




pressure or a lower tenperature. The chem cal precursorsykhduhe&i Zooki qui d
states usually are utilized directly to 30 produce chem cal vapors for CVD
deposition. The precursors in their solid states 16 January 2006 WO

03/ 012163 PCT/1B02/ 02796 23 are usually di ssol ved int% I % to form

|i qui ds WQB256%hich is then used for produci ng cher Eiﬁ'zé?g rs. The

sol vents used for preparing such liquid solutions include isopropanol,

t et rahydrof uran, isopropanol/tetra®ydrofuran mxtures, tetraglyne, xylene,
t ol uene, -butyl acetate, benzonitrile, and like. A particular 5 solvent for
a particular precursor could be sel ected based on the physical and

chem cal properties of precursors by those skilled in th rts. Al so based
on a parti cul lnarancthersspach dhepipeasiion %ﬁsﬁ@ﬁrﬁ%ﬂhﬁfﬁei@ﬁ@ﬂ‘éimocﬁi lid states can
be m xed with a solvept to,for | [ ] ' e for film
deposi t i ofFceiYing o %Ipm@&l Cm@&%?SC%géﬁém%%ﬁ d%%éﬁgg%%ﬁg&agsrtg%suppl ied from
a source g&PE@r‘iu@@B i iRfebral Blodis €Thel recHafMgScotliatmet bloyk may bhased ko a seri es of
chem cal delivery li)l ocks. Each integral block stands al one and functions

‘i ndepende ptdvideicontinuches! deligery of anairaroshemigal- ofigureshis 2 PRFENs of bl ocks. One

‘enbodi ment _of ..t he i.nvention. .r to L.cal | ol stens and

net hods ugﬁnﬁ%ﬁi“@ OIS ﬁ'f%j%dge?éﬁglgilsl'f%?hﬁ@}l??e% nth%tg%grsﬁgf cheni cal

del i very. nJh@oeh&ydegiad folebdewig)chenisile fmahectthimbomittaine bidk éasi |y using a
vari ety of chem cal delivery bl ocks based. qon vario .delivery requirenents
as shown mand daliyeningschemical ty usqrdpolse x4 ghmaical dnlef conduityd Wil sy st em coul d be a
conbi nation, of the ressurqi | a ' cont ai ner

bl ock. A‘E:%H‘ﬁ?%& Yeo%ﬁofi Jm{grléé’g%ﬂglﬁé;g%’%ﬁ%ﬁ%gﬁggi%’gg%g%&?gﬁﬁgom ai ner

bl ock, anghi%ahyetacheR s thelbmsikercids fet re@ling theanntriner 113rwitter red del i very

system for chenicals that require solvent cl e(gngi ng an Igurge. Ei t her of
the fiol t r shendealbirom kheghamicakeogainss tlpekgl: b gk gt dSH¥1M 8% i ned wit h
pressurizatian bl.ock.and. ' ' HaKoihi01278s SiRkhedery system
In one asbsgkﬁ?nmgc ﬁﬁv%ﬂ?‘ﬁ‘gﬁm@g g@ge@ﬁg&mgcg? container bl ock for 25
del i veri ngo M8 cothih@Tor Sreshemtionfast A eondoit 137 with asentml velye K., ant egral bl ock.

A preferred enbodi mrent of the chem cal container bl o%ﬂs shown in Figure
8. . needle valve 133, and a connection joint 135 is connected to the fube or _

exhausting pressurization gas from the container 113. The needle-valve 133 is
15 used for regulating the exhaust flow. The comnection 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




Container 75 is preferably a cylindrical shape, closed ajgj gost op 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

pressuri zation gas into the container 75. 30 The val %8 referred to
be a t h™EBHRIE val ve with one port for control, such 1’53033%’3 ry 2006 WO
03/012163 PCT/ 1 B02/ 02796 24 as those from Swagel ok (Chicago, Illinois). The
control port is preferred to be at?6 t he container side for controlling flow
in and out of the container. A chemcal outlet conduit 93 is attached to
the container 75 and extended to inside the contaiher down to near its
bottom This conduit 93 has a valve 91, a tube 89 fma connection joint
87 for comlld;tbd orinedt g4s abPressurefiRpill st todp9 V%ry)f’iﬁ‘filbb&?ut #lval ve 91 coul d
be either ane. a t Y% @l ist hree- way

val ve w tﬁ ?%r i/coé’glrfflérlgqe H}kﬁﬁj Iﬁ% eél g%n %JIP Iggﬁ%%&gﬂilont rol valve 97
connects hdeebe@&sdmisqﬁsomrcduammza rmgelofbmnmmndas napachmemiperdui t 93 by

connect i n? to one port of valve_ 79 and one por &? E’{]ﬁr]]r% valve 91. If a

't hr ee- way for the/GY Delepasitips PEpcessy Tihp deyigay SOvg4e cag pe 2 OBIPBI® &y shoul d be at
t he caontajne ddheteditRri Ng i nto the
cont arsner upgﬁdsﬁrggrﬁtokggc@% mml}ae{; Zﬂﬁ%ﬁggﬁﬁ%ﬂgg@ﬁs he byt pz;ss conduit side

to be con@@qb@;dewlmhhddmﬂdnﬁompﬁm193)n'ﬂh18 tonn8&ion [jointdan de 8 aegalart he contr ol
valve 97 1s replaced by the control way of Ive{x?l. The

t hr ee- wa
connect i oNCRJfitHBg omthe ki OB?HE?GGP@‘H’Qt ‘F&’e]gf"??‘éﬁﬁ‘l‘sé%% ¢t tPngs, 15 or
t ube ends; Are FhSCORAtiOR0H Rbply 105 Wi th a
control gé@ﬁoﬂ’\‘ﬁ%& gleggﬁbﬁﬁetéﬁlggﬁkfg?lnf% 09 |s1 %I (r%t ybgvlth a portion of
t he tube mmeCAmgulat@ 181 tsarseqanradjusrfthet hnerttghsyessm@rto awfereedm for rel easing

pressure of.the container nd_di schargi ng chem e fromsystem
pur gel0andpPehEmi A diteri i ‘EB 1q@gcox§{§ﬁfgrer %8?‘:‘?1%3?@ eiﬁ e chenical
qutlet. congidhs 98nd firdr/dfull WP fhoftondi@ an AR AR A2 Wikl okd b ash | evel moni tor
95 is use & or c em ca l evel 1nside the container. The l|evel

moni t or  ceuiltad®OBumemoletprafemédea mmaatedussmdnss staftiln}etal &iterwig) Ge at t ached to the

bottom of the container 75. O her hége of %be liensorss ggﬁ ul trasonic
| evel senﬁ@fﬁ§maﬁﬁodﬂlm CcAIPTgSEy R pensq YRS 1BFTE B PR I n the case of

opti cal ﬁ}\é g}'ﬁr WOJP]% plilésglﬂ'c sdd6t SR DS Bbh BEREPY R EIPMNeftESstedtret he side of

the 25 con a transparent w ndow. The container 75 could have the
capacisty @hnsducers, 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 regﬁ_lator 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




1 liter to nore than 200 liters and be made with the rrat%_i[ﬂ.ﬁl&%matible
with chemcals to be handled, including stainless steel, TEFL

pol yet hyl ene, glass, and quartz. Wen necessary, the container

di sconnected from other portion of the manifolds at h@& ﬁ s 99 and 101.
The val WOO3816391  and 97 with the tubes 30 next to t ‘% ! ner, should
al ways attach to the container. 16 January 2006 WO 03/012163 PCT/IBOZ/ 02796
25 In anot her aspect, the inventioff relates to a recharge container bl ock,
for receiving chemcals froma chem cal contai ner block and delivering
chemcals to a point of use or an integral block. The rechargi ng container

bl ock may be used to provide continuous delivery | trgpure chem cal .
Fi gure 9 pressureinest gasrienmn Biscoopdis e can be d 1F‘é’8)ﬁ§}t’g?€“‘i9§ﬁ?§‘f3ﬁ§?mlﬁ:iﬂock 111. A

cylindrical oh3f RE udeBGRI Vi-Ng

cheni cal s% chﬂ?ep@emg‘ﬂ%?né éc]arpi%;”r%’t al nerR{%IQ (ﬁga%@del | V]él’l ng chemcal to
user t ool gch Hf EdneniitsCxll, 203! edd mndl‘llemedd]évalwdslioﬁ,rmﬂaﬂdaﬂb& aromsedal ve 117, a
joint 119, a tube 121, a cont r ol on joint 125 is

a,connhect
att ached tocdiusithe ieEt gryRIESSUFEOR GEh PJ@F’F pie: ﬁaletcﬂ@le‘é‘b‘?ﬂlﬁ'inﬁe]rﬁ 113 with 10
‘chem gal s,y 91 étagggfﬁaﬁ'b%% gica'aevcxg %sa}ld thbedad ofQAibis bd.55 Wi th an

I sol ati on 0|n 1, atu 9, and a connectlon joint 127 is
attached wélﬂedvhml@mm]aimer for pressurization gas. A conduit 137 with a

control valve 131, a needle valve 133, and a cqnnectian joint 135 is
connected to tfﬁéﬂqthﬁiésﬁ%ﬂﬁdﬁl"w@%é@ t‘l‘\@%‘ﬁ%%ﬁ?ﬁ%ﬂ“ﬂ%'ﬁﬁimﬂomthe
‘cont ai ner eeteical Bitdladd | NG t he exhaust
flow. The? %ﬂennec&éi esgét&fl f@é{cang‘gghﬁoﬁééét ed tocaan facility exhaust
l'ine or Oﬁlbﬁ{a@hmﬁbpﬁsﬁdﬁiaMCanMatmﬁ dopréferted eBPodiinert of  dip tube into

the container 113 extended near, to ﬁ ?ﬁhcont ai ner boté}g&w}) attached to the
cont a9 ner Pures gasiski2a3 1s sBown i Figytp 1; & PYIER BP00Ec £ g%nstalled in the

condul | B e haPkA h-RIAAGP LA didte st ¥ Plryegaiiad 5 | nStal | ed for

control li chem na l'y, "a small conduit 145 with an
i sol ati 0nmEﬂlgvSewitlﬂB)mﬂcbsasuchapmadgawarf’pbmndglt @67 hasiascopmasHejodil t o t he conduit

157 at the tube 163. \Wen 3 t he |s | at }1 143 can be turned
on for ta&Zﬁngn@ahﬁ%gal\‘er%% %Eg,atprgsalire relﬂlf 32 an ﬁeél?g? foni tor 159
attaChedgér%sshﬁl_Aeﬁsgpﬁﬁ N&hntlotFalvd B3 ah@)i%heck%’l%ﬁ% APidssuree the same as the

nmoni t or ure 8 e cont ai ner can
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 thh an isolation valve, such as a
three-port manual valve, with a cap 261 at one end. Of course the whole condmt ‘
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




25 removed by disconnected at the joints 119, 151, and lfgyiuhes Jeegessary.
However, in the normal operation, the recharge container 113 wth its
manifold is fixed into a chem cal delivery systemunless a repair is
needed. I n _another aspect, the invention relates to | zati on gas

bl ock i ¥UBALI% o provi de pressurization gas to one g(r: rmr@y]?ént egral bl ock.
Figure 10 is a 30 preferred enbodi rent of pressurization gas bl ock 165. The
pressuri zation gas 16 January 20060 03/ 012163 PCT/ | B02/ 02796 26 coul d be
an inert gas at pressure from1l0 psi to 150 psi, nornmally about 100. psi.
The inert gas could include helium nitrogen, and argon. In nost cases,

hel i ' db it is i | ybl e i . hem cal d
'S not o avioAepaRe: 53 412 L IBP A TSG: A WA Ort PO HRS nert gas source
can be a Pyl e B%uiC245UBPIYedmE SR 26 uBuglest GRhetole anbinet . The gas

conduit 191 1's connected to a gas source with the connection joint 193.
Thi s connacFigwra 8jwhiila thecchemivel containguT e dise@mested.-t i ng or the |ike, or a tube

open end to be welded on a gas supply.lLine. i t. alve 189 in the

‘conduit is usgﬂ"%aﬁpﬁ‘ﬁi 'QFé‘“’gﬁ uiﬁﬁ%ﬁ@m@%ﬁ@ggﬂgﬁoglﬁ yﬂl&g(%r ce. A regul ator

187 ig us ¥ el RAMRS bHfctesk Of fheldekivedy 518@m. 10 pressure. A

fil te? 18??‘28981?%?%5??{3%@?8@%% %(%%gl?it f%? r?asrmvi r?fq ﬁﬂi}gl es in the inert
"y

gas. The Figted? is apreferied enfodimentet avaste seponasiiblosk7{.y pee Wastth pore size as

small as 0.05 uyn, no preferred SiyN ' metal filter
with the T458YeH @P%‘”er??‘?e‘{]mrc%vﬁrﬁg%%bg&gg!ﬁd:%ﬂe%‘g&%oﬁrﬁ?res the inert gas
Pressure afdehi cleahdfid [l)ﬁ%b'bﬁj‘célf;fs.- ATdotaRe£298U% iEh the MEdrialsaompatitle om t hose SPT or
HPT series pressure 15 transducers, or |PS series pressure sw tches by

M | | i por ewthclenicels (such(aBatindase steel \EFELON cprivathylene) eceivay ch ed to prevent

any fluid flow ng _back i.n t he ' : i.eye valve 197 is
att adfed ¥8%%¢ ﬁ”@mg’&?& ﬁlilegm?ggeltv&y ‘3&3? %@] i%gahétﬁﬁgaﬁ %@%ﬁ'it{lﬂhag% over

pr essur edpebfical RRNREESHIBEK. CA MRS liét@bnduitiZOU conretts tdwbe ligg(shettBr i s .

m s-adjusted to a higher pressure setting than needed, the pressure relieve

val ve 20 fi@FontettionjeinoHa9in Zigusm®tin thel blgckiwhepepusgesendidfaniBE ¥ pressure. The

pressure rel.iev val ve. 197 coul d e ] ' tion val ve, such
as three- ﬁ?ﬂd‘c‘“ﬁﬁn% chewle‘éésg%#“{“ﬁ t@‘%‘éélptﬂgg%gg’? lA’Aoctrcl)gtr @ﬁglé%h?s arr angement
provi des LREAKRNSAIVERSS ikkPihe cOREREGTDOB S Andthecemdsit 81bs hitrhedwessur e hel i um

gas when It Is necessary.. There is at .
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 isolation valve 313 and the control valve 307. A by-pass line 295
" with a control val\}e 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




| east one conduit 177 with a tube 175, control valve 17344 ge
transducer 25 171 and a connection joint 167 for flow ng high-pressure
inert gas to the chem cal container block. Mire conduits 201 and 203 as in
t he dashed enclosure with the sanme conponents as the condHig 177 can be in
paral | eWABOAUS conduit 177 to supply high-pressur e FIEFRYAL to the
recharge container block 111 in Figure 9 and solvent supply block 339 as
in Figure 14. Another conduit 125 th a control valve 209 30 can be
connected jointly in parallel with the conduit 177 to the conduit 191. High
16 January 2006 WD 03/012163 PCT/ 1B02/ 02796 27 pressure inert gas fromthis
conduit 125 can be directly introduced to the chemcal outlet line 89 in

Figure 8 faspupgugp. Ansample ot vaauaplockyt]? forprgdusing AWMy i n  each of
conduits ijh él%??gagzggr‘ﬁgnaJ’J}lﬁ%.ﬁggggdeh%ﬁhyég&rgg@mdqggirqagA;a,B are used to

adj ust t h&" sure reach ck use. Thé connection joints

167, 5 2241“0%61-153 névded ok thecoperation. f CDAi angitrogen Is sappli¢@fy thet t i ngs and tube end
openings to be welded with other_jaints. |n another aul1s‘p§,ct3 the invention
o valg 323

relates tepreespandens seprse royeh teggndyi 354 tgythe Yentiri, paGRofr ery system for
“provi di ng; 0 | | f8SecARes, RIABK3SEndsIe opens from
anbi egt Cgﬁp%%%ﬁgl?,lsgfééﬂﬁfE@S’Pﬁt@?%@?&%‘di mer?t IEof 10 purge gas block 223 is
shown in fo tevaudh geddraondi7geonpand anditoca exbavsdlinset arasher sadreTBES t he i nert

i Th | owbfonde 87k et [1eoRE e HomaRR e ob e B on |10l nt °7
225, an 1 golAathapn Va@éﬁé?is%%éded?&%ﬁe&gﬁjoﬁ 385 RSed B doffidet @kor 231, a filter

233, a pressure sen a control valve 239, and a check valve 243. A
pressure {femincomini ty athvech2fmital delingry hlookcsutip at the waste drgpYerebipckyi t h t he tube
255 for relieving  high pressure ingide the.candyid.. t he pressure
relidfe Vm%copgqﬂlpmqﬂiﬁ&ﬁ?éﬂ kgure 1%?%{’%‘?&%}}08J?’&Fﬁé’v"é’%ﬁege 257 coul d be
repl aced Wb{g o QhiRb] GingSfa1picd8 oftubl Fir @R1dMY donfdtib@l val ve, with
a cap 261 a r%rﬁ%,gag_lﬂ%&gghﬁﬁi?g tn@mﬁél e conduit 2 wi th the val ve 257
coul d be el i nmilngeeahoitier dspent athé Hverdion melages fogrsotvntsupply bleek 8 gh 20 pressure

I nert purge gas to any other |-ocation. A.saﬁal .%ré%nc ZC%St Lth a flow
restricti BiOvige solvert toBE, AR PresSuIE Ghemifgiy prmeshomicl QLY | o) "6 the
valve 239 4Q0e C@o%e@i’"l a \}Jr rEd GMBoRImdAt6ARe Stvent Supply l6cRUSthoRmem at the

ntrol” va

‘situation O ve _
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




239 closed. This low flow wll allow the inert gas bl eed1§[y£}maﬁny00gpeni ng
in other chemcal delivery blocks to blank the openings fromadnbient air
intrusion. The 25 control valve 239 and the small branch line 263 with the
orifice 265 can be replaced with a | eak val ve as those manuf actured by
APTech W@§3#1216%lifornia). The |eak valve will funcfCHBRYAPEIy as the
conbi nati on of the valve 239 and the orifice 265. At |east one conduit 245
with a control valve 247 and a condection joint 275 is connected to the
conduit 237 for introducing purge gas to chem cal 30 container block 1.
Anot her conduit 267 can be jointly connected with the conduit 16 January
2006 WO 03/012163 PCT/ 1B02/ 02796 28 245 to flow purge gas to a sol vent

suppl y bl parge g#s foormn phrge gachlock 22 40Figure He Abl’rﬁ?ﬁéélﬂ%g‘”t\’ilﬂi fe conduit 245 for

bl eedi ng pur as, t.hough an_opened. | Qi | D:rF g afig Whi-l e the ,
cheni cal g?’ﬁ%‘ﬁ%@@ﬁ&@ﬁﬁﬁ%?@@%?% tgeg%lg‘gg%#e‘g{ﬂ@%ﬁg i nvention further
rel ates tgq, @e pRsdufe 8 GIMLONd 3391t the niber3as o anathaendaln thaste from a purge
and cl eaning process of the delivery system Figure 12 is a preferred

‘enbodi menpraoéss whshaaging teselvent ishasaiker? prge Brids joduced it GRIWIL| ock coul d be

used to r ver th hepm.ca d,so system cl ean and
pur gespr oSé’g?.P“ﬁgcctgﬁﬁ%ﬁeﬁérméagﬂvWﬁé gﬁgé %@sﬁeﬁ?g{ élg[gﬂoélrggﬁ bie wth

chemical s éc?:ﬂfg*’byﬂ?eﬁﬁ%ih@'c@ﬁﬁ)l%l@@393'EE<FBﬁ\kvhmhc/'ﬁiﬁdw3ﬁm)1 36%cei ves cheni cal
10 waste 19 om-othér chem cal deli ver% bl ocks such as chem cal contai ner

0

bl ock and arectiemireeted.r Adevet menitir 36% as hose-fer ehemyfabeontaliRER S #5999 connects to

the line (such as ,the caon L on..j.ql.nt ' [: QLI E I:pednhe bl ock where
pur ge andgEE’P’é%fr{'ﬁ%ﬁ)l‘%?P ev%&#%&"ltwe%.n iaiﬁ?g. 9&%%%:@1ﬁ%/1\%ggs:enﬁr%vfgc%hr ough t he
tube 281, neapldal bydbcfncdBms the fists BSOArdtI70N Thakaleen2 89 purging atde cont ai ner

293. Another "conduit 315 is attached to 15 the contai ner 93 with one end
and aonnecleaning ehemicabenidual insidee chemigal deliennliBessER be sfledPdta&d onnect i on
joint 303 at anot.her d. . ' i RaYshRGtsPYFort Urning on the
i sol ati on oG Hiepysiseta ‘ﬁcgle%%f‘@gﬁc?ﬁ%ﬁdf@g{cgé 307. c%\féby- pass line 295 with a

control valaghie YntA@n petidhoxile (TKOBYstisedsily dissobedduethardB ndtie t he exhaust
conduit 315 to-the lines 281 and 305. When the ch 'c&lec cg}r%t i ner block 1
needs 20 tthaind isalsneaasy @dbesemensd andhelgancd fromdastinesy H?T':‘fp WBHELOK t he by- pass

7 glogggijt i%? Eq%f ok gurgl%gtaﬂci &S&%&@HQW&J}%&%& ttaniR pifeRid@ideand 307 could be

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




monitor 317 is attached to the waste container 293 to nOREYH4,

chem cal level inside the container. The |level nonitor could be the sanme
as those shown in Figures 8 and 9. Once the container is full, the

i sol ation val ves 289 and 313 are 25 cl osed and the ﬁ%ﬁ%ﬁ£@ﬁ59 an be

di sconndQBPIUP> t he joints 287 and 311 for replace : Tt anot her
aspect, the invention also relates to a vacuum block to provide a better
purge and renoving of gases in the3delivery lines before introducing
chemical into the delivery lines. Any suitable vacuum generator nmay. 30 be
used. For exanple, the vacuum generator could be either a venturi or a 16

January 2006 WD 03/012163 PCT/ |1 B02/ 02796 29 vacuu upp... An anple of a
vacuum bl eloredInamuslly; ans the gentsod valse 43 willalso b glnsed- rr&&‘ggff“é l%lgz(V\hen a

venturi ig_us i gh pr L gy %ic@fd 1i9ér rern I's needed
for the oﬁ‘gﬁg{?g%gC&S}s&g)&ﬁﬁﬂtﬂ%o%éﬁ&ﬂ%g@%pﬁ gga §/: theelco?respondent source
t hrough t BRcE el Ws the 3Rkmit4) chitginsrebdbcky and ohemivalt rechargedilack. 323 5 in the

conduit is used faor the control of éﬁ o&ﬂ&vnitro en&%af?.g AFI'!li ne 335 connects
to the vacenmestignieiptA18connpots 5 a ghegrical hnedogn siredh RURLIOL e at anot her
end. The h5oit Aedi c&%‘ ' QCR! ftfngs Qi \ileGall i on of vacuum
genergtor C(glﬁlg&téhéc'ﬁg%%déis : %%’@8\‘15/@;:1&%%&'&? needed.ﬁA connection joint 333 is
used to ceopdaptfot welding acansctiononkdiemitabpurgline @beskowal maebd very bl ocks such

as the waste recovery block 10 at the. copnection [qint. 303 i.n Figure 12.
The conne&gadethfor grigingshemicals, iffamdhe caam\‘}‘gﬁ?gqqs’(ng ih'ﬁ%,ré &an%ng F[%ea, “br a end

openi ng o ' (Efuitﬁ tube for welding connection. |In yet another aspect,
t he invenhsa}llﬂlkgl a eésgeto a solvent supply block to provide solvent to purge

-1 ow vapor pr esEigiire 16 eafiltrtion block 48] thitean beadonvestidgniethe camiisge process. A

preferred_enbodi ment of the sol vent .su bl ock 1s. .sho [ 15 Figure 14.

A sol¥ent he%)fwa?wgng@@&t@ﬁ‘égﬂ Fhepcals. ']IS‘YHDH&%S grﬁgbeg‘e %dl{llli’lg@ elf‘%#h chenmcals in

- the chem gal inBOLR 43 eﬂ%%g e.1A§@1?Fff§féh%rﬂ€oﬂEhQ%5 Wik filer Fogure 9. The
may

cont ai ner ave the capacity o 00 nf to 200 liters. A preferred
sol vent  amhiwai isdationaylvisd3s anth 627 mptaliéd: befope and 4fter die filigr Boised foBrs.  The

Bl ocke. sushTag) S alt weELRUREsoael R ekl abfF | 0S5 for oystem
purge I's AGEASSMiVes 443 RIECHOYbinfREofRBctéB® the chemical lines 439 at
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.




inlet conduit 359 is connected with one end to the solvep; igpgr and to
an inert pressurization gas block with the connection jOInt 343 at anot her
end. Aline 347 with a control valve 349 is connected to the conduit 359
to the tube 353 for exhaust. Another end with the connectign joint 351 can
be conn®&B@#HE an 25 exhaust line. A solvent outlet'PEWﬁlfwéG? for

sol vent supply has a dip tube 365 extended into the container to the
position near to the container bot#om a line 373, a line 375, and a
control valve 377. The solvent outlet conduit 367 could be connected to
the chem cal container block with the connection joint 379. A solvent
delivery conduit can be jointly connected to the connection joint 379 to 30
del i ver soI verin On@P@erﬁG@h?ql’@ﬁ“éﬁuébﬁW&smﬁwe%cﬁ)ll'a@c eMiecessary. Line 383

is for ‘%ﬁg@%gf%%fgg‘g’%EMfgﬁ @%ﬁ%ﬁ%ﬁogl Q&ﬁ@ cftaildt B8Rk gas from a

pur ge gas Igure ass Tine 1 wth a control valve
393 Connevtﬁp&@uimo@gasgﬂodkl 1sean'ﬂ&a:oatroltm1<mbah3&5emmalh:omaerend and to the
pressure gas inlet conduit 359 at the tube 345 wi not her end. In the

lo ‘§‘§€Ja {“F

‘process obloghhmifhsbensipal sauses A relateh manifeld supplipseherpicalsitaa 1sehaT8Y uced in t he
conduit 5 3%&%@?&‘/%&% éohﬂe%n&?? PRCniddlS arefdei@RedfiSm R al SO _used to

bl ank the“fni eni n openi ng the control valves 393 and 385 when the
joints 37ﬂecﬁdii§e Snlrinea blockl? ﬂﬂﬁ@h@@m&cﬁdhlhm&édomnfattunn@&@ha@ft hose for
chemi cal containers is used to ni tor, the solv nt evel i nsi de the

o
~ cont ai ner cours§e ehepical gayAlsg g ded frgm CF‘ItCOB'é‘Wer B aced by
di sconnecbﬁﬁ]ﬂam tgdlpglaaﬁé A cB tﬁ)ﬁjlmey?ﬁnﬁ a%l‘ﬁf‘fs nBPdhoWh'rQJ ng and 10

cl eani ng chem ca Eres) e the chemc delivery lines can be
sel ect ed prssefization ghdiﬁomlﬁq:rmadlesargﬂ piessure:mbrt pasiip eh¢miedl cotaiperecur sor

chem cal s and sol vents. For t aet.hoxj de (Ta(CEt)5) is
easi 19 di bleglf aul sephasge rontgmer QH%?W(—.‘&W&%R%‘HB#S ‘P'@ g AREEWTt 6 be renpved
and cl ean 0 | arld € cormRbifymt ¢¥addor9 pur gi ng and
cl eani ng ?ﬁwgltrye{Thyei)?o&lllggggsne%wgiﬁf%?ﬂm pe taetc?mm de. 15 O her solvents
li ke hexapgpeciedlan®he amduo‘ahmmmnnbtmm gk 7 q:ana@aiﬁpm@uuwérhkal precur sor
solutions could be used, for vari outgfh recurs&_qugﬂ m cal | ual cl eani ng.

In yet an®taesingggdressurizadon g5 &M ec?é’@’é% ck and a
fil ”at'oghdbhotﬁ‘é w1178 137 9 esafclblind AR Yool RBRGRS BRI ol ved gas and

particul a es when needed. A preferted enbodi nent of the degas
bl 0cks 3950f the BIOGN\M‘S 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.




20 in Figure 15. The degas block is used for renoving di $59\nge, &g in the
chem cals. Dissolved gas in chemcals is usually renoved wth a nenbrane
cartridge. Chenmicals flow in one side of the nenbrane cartridge and

di ssol ved as diffuses through the nenbrane nedia tqQ _another side by

ei ther PEHBERISRti on gradient or pressure differencEVE8H2h. A nenbrane
cartridge 405 with a 25 housing as in Figure 15 could be used for
degassing. Chenmical is introduced #hto the cartridge housing through a
conduit 407 with an isolation valve 409 and flow out to user tool froma
chem cal outlet conduit 415. Another conduit 403 is connected to the
menbrane cartridge at another side for vacuym or exhaust..A control valve

401 is used f drhepmicalwastomapeRrdyced when 3 phegiical GUBAINSRREADY ¥ 30 nenbr ane
cartridge_nee to d ' ' 417 will be 16
January 25??@3 g%’%’é‘f%ﬁ?&{g%%%% ?E%@f %%%% l&cﬁgég%ﬁéﬁgﬁ&s, and the
control vakat@ertQ3nt¥ thiough & wasnelind. daawhny Tises,chemicalgiredursoewasteondui t 407 i s
connected with the connectian j(%i nt 413 to Cher?.?‘?;ab q‘%e?: ivery bl ock such
‘as the ché?ﬁﬂ%@lbeé@mlﬁiYﬁ@Ft%IBﬂ&OTSn'&‘:EIi‘FQ"r?"’&Sgl' fave LeRETOUE M ock. " A connection
J OF Nt o419 LONNREHP e redinfelEHF i aibpol. AQUAFRLFCAM dibidfiRfasico0! . The S

conne jolrnts again co e the fittings such as VCR fittings or a

t ube end blRpe’Y Rasédw colidctithenpicabwaseecirdro the dalivdrg system. Jdege |ine (not shown)

may be needed for purging chemcals fromthe cartri ousi ng before

changi ng ahfran@ﬂWéﬁegh%%%lsyci’%ﬂ&ft?éﬁ??l}e_ .C%Wéf%gq?? Y filtration bl ock

421 that g e&ﬁn%%?l@ﬁf&@gutbxﬁ&ﬁ doRFo1bRR128 ¥y thel@nhdcfién 4®r Themovi ng particles
CoTwo T

in chem cal's ers are preferred in"parallel with one in use and
anot her i Blotlp39 B.alsdsonmectEd uanexhMst lineddbyuhe coagstion ¢h Exbayetr 429 and two

i sol ati | 433 d 427 jnstalled b d af hefilt [ d
for iehenfromitiq Pk hemcnenzp tneh e ase sk By BEGHEE PEsRB S 11 111 tor a7,
and two k&%h%%iicﬂp%a\ééloilﬁf aff Aiitfonst bhfeclist (bl shofANdakd @datsoliihe. chemi cal

i nes 439 at upstream and the chem cal |ine 453 at downstream As an
alternati g, the isolation valves 433 and 443 can be conbined as a

three-way valve, and the isolation,valves 427 and . be a three-way
val ves as wel IElgWé*rF_hﬁ""? ?QQPS*@P chterﬁegeﬁbocﬁ’ﬂﬁq{é’ga,cgwgﬁﬁailsg{]at ion valves in
the Tiltr iAo F R facheh Blobic #19mahd §fstehd urdd prb&ks, ahéuugl ised and at

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




the same time another filter is used for filtration by tyg Ringyo00she
correspondi ng 20 isol ation val ves. Gas and sol vent purging for "cl eani ng
chemcals in the filtration conduit is necessary for many chem cals when a
filter needs to be replaced. Purge gas, solvent, and waste lines (not
shown) W@W&IFkeded. The integral blocks of the i nvERUTHA'HEY be used to
formchem cal delivery systens. Various optional blocks could be added
into a basic systemfor different 325 needs. Each bl ock stands al ong and
functions independently in a delivery system of various conbi nations of .
bl ocks, It is also useful for many applications to include a control bl ock,
with a conputer or a PLC systemtqo receive signals from .t he conponents of

- each bl ochentasthoxide withis; thgdglivery magiold yhe e shemice)Sourge EARARE  control . 16
January 200 03/ 0121 . i el reehenbodi nent as
shown in ﬁ?egﬁ}\égcf,ﬁmé%%‘agﬁ%ﬁ%!m@g%a% é@‘ﬁ?@%‘ﬁé%@?ﬁé%@%ﬁiﬂf& of chem cal

cont ai ner fdlcRgiical preduis6ie And gppliaind diechemizhlowkiaings blacipbyessur i zat i on gas
bl ock 15, and a control block 23. The chem contai.ner block 1 with

al
‘cheni cal Bmﬂutiéati&ndThéﬁ‘&Y%S%WibﬁQ?F§1§8‘Eﬂ§FtF‘g? be BIFFULEAI0PEAY, [ echarge 5
cont ai_ner _bl.0 C t:] ChRah &vitder ed fromthe
recharsge Elgﬁlf ?ﬁﬁéﬁg g@%ﬁ“ﬁ?h?@ﬁg‘ﬁ dzliggcc))lg?\néct | on&?gi %rg%gﬁ%ég r¥anuf acturing
tool s. O preStiefien gasfedr drl ek 5 dbrssuphiging eclvént droughahbetomneatiah cont ai ner

block I to manufacturing tools throu a.connecti.on |ine even though it is
not shown$3-AWhep theSTPIYGoMasT Begds 'Blmdgpq‘i@d %W‘HEE“WOE‘W“& %Ssure inert gas

to chem"cglvﬁgpg#ﬁ%%gglg%%ﬁs&wgw%@apgl%e%%i,mﬁfedlﬂogpk 7 to drive

chemi cal s™0u el irvery. The bl ock 15 connects with
bl ocks 1 agurgelpys blbek 33omniecsolvenisupply bludk 3D through theceonnestion 4% he cheni cal

containers in blocks 1 and 7 can be eﬁeﬁg ri zed.b e h@ sting the

presdlri z&ricleanipandipusging. H Ehe soniens SYBPE olog g@?fmflﬁlgc%%nvﬁﬁlc fk‘lons 5 and 11 to

exhaust | LG coftrdi HHRESS RBudrl Becnbedtibn 50 forltofifol PTCEREGToR o] ease [ n case
ocC

15 of the™D over-pressurized. Al of the connections can be either a
regul ar 5% fstusétbto comeebt the black/ARwith theivagiumoblock 45rmalan ephagstdingfio t ube wi th

g oo o0 o hrese ot Aty il O W8y GRS for vel ding

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




bl ock 23 communicates with the blocks 1, 7, and 15 to reggifsmagimposend
signals for automatic operation of the chem cal delivery system by the
connection lines 25, 20 27, and 29. Figure 2 shows another basic chem cal
delivery systemw th purge gas block 33 to provide iper e gas to the
chenicaﬁ”%éﬁﬁgﬁﬁer bl ock 1. The purge gas coul d be éﬁﬁﬁﬁ%@?ﬁgas (such as
hel ium nitrogen, argon) that is the sane as, or different from the
pressuri zation gas. The bl ock 33 pPbdvides purge gas to the 25 block 1

t hrough t'he connection 35. There is a high-pressure exhaust connection 37
to rel ease pressure when it is necessary. The automatic control block 23

comuni cates with the pura;a as block 33 thro ggh a con‘i]ecfvi n 31 for
aut omat i ¢ goesda theslegassing blg @‘gthgwhwemomﬁéﬂ%ﬁa FERe P8 eni cal bl ock 1

duri ng_CheReahaeCRRLa05he SRANGH RLAY AAESR of e IRKS3 ROufepmifiual hend cal s

and bl ankigﬂsﬁs‘a | opening from lent air intrusion. 16 January
2006 WO 03/omiliRd BehnE¥Ebh 6RO BVIRA & MendBarEhigpe of dbgassing enintaysdde pr oduced when a

chemi cal container_or any line. needs, to r and cl . Chem cal
wast e can YBRUSRSUpging gahisinpgded. \%éé’% 1g“‘i°réé§{eﬁ’i‘?#%gé:ﬁ? ?c?“ﬁ?%‘%gh a waste
line. In C ' waste needs to be speciall

s TRBApEn pROCH 67t BREIART, arately

treat refore, ave to be collected 5 separately for the
treatnent or fFigade 7shewosmmther prfirred Empodime®, of ghaphietideliNerygysteBl bl ock 39 is

haste bl o3 sitenhmansatitmuonBonk & T it e e le® ) By The”
connect i 0. & AR A Wi AR defiBl o ko ekiead FohftRnaaacCt | on 40

The Dbl ock i's al so connected to an ‘exhaust line 13 by the connection 41.
Exhaust 1Q@hdniicancontsindyibdack 1] orehemixat teehargeoblodkr 5 wg HegapuingRlatked3p| ock by t he

ti 5 f hem t b addi.t i i
Shown0 1o oo Tgw e fsen Sk 8, i Vigoe ae il b bRRResf MO ot ot men

of a chemyead delin&iothrofShe BirRctid 65 Grof ta QeI Vledk 635.Then the system
purge process, vacuumis 15 necessary to enhance the purge and renove

gaseous I &ck 69l alsummmasicetervt thasutonsatis conted dlack 23threveifB r enmai ni ng
| nsi de Ch%?nn%cz:itlion% l Ialfec%}{rsé,l tﬂéa ﬁl&gggnoﬂlgclé &t crax(:)t 2%ed%n any different

combination of chemical delivery blocks. For example, the filtration block can be

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




chemi cal into the delivery lines. As in Figure 4, the vaggyhualyo®k645 can
be connected to a waste recovery block 39 and a recharge contai ner block 7
by an exhaust line 13, the connection 11 and the connection 41. Exhaust
fromthe 20 vacuum bl ock can be connected to an exha ngéim Py t he .
connect MShO3#42163The  vacuum bl ock 45 al so connunicateg % ﬁﬁe aut omati ¢
control block 23 by the connection 43. In an alternative system the waste
recovery block 39 can be elimnat¥#d fromthe delivery system Therefore,
the vacuum bl ock 45 will be connected directly to the chem cal contai ner

bl ock 1 and chem cal recharge 25 container block 7. O course, the chem cal
recharge container can be connected directly to an exhaust |ine

Wi t hout - be spegific inetion imdlelivering sheppiealt nfgceckPregspEAton g a preferred

enbodi ment_qof. chem cal . del | ver L I fessirPdahdor bl ock 51.

Sol vent i gouﬁ'élég)é ef%?”?%ué’ht:éﬁﬁyziéﬁ%gﬂsyg{rﬁ} ‘F@%i?gpcfs of chem cal contai ner
bl ock 1 dyri, agd 4 Eshwer RtesE36S foemed gSindlarty)quigeadas sonduit vitB® cont ai ner. For
exanpl e, ethanol is used to flush and cJ ean the regkgga?s}l? of t.antal um 16

January 20@dlewalve 213 prosiol pelve 28 and anafeer gantil velxe dotefni n t he
delivery panif ol : ' : f ' ffegdmnt 0 be changed.
The sdl ve p@%ﬂﬁ%%%l%g%@%g%gﬁl@&g iu%?tl %?ng{ntggpﬁgr as that for

chemi cal pisq6ues OTE: cioslicalyephargechloak is bunnedtewittathe posssuaizaiénn 89k ock by
pressuri zation. The sol vent supply bl ocre\t’Sl connected.to t[@e pressuri zation

gas 5 bl oblcki® agpnaenionoii 461 1o10r8 7 sassiiel copdutt with a8 SOl V&Rt ai ner i s

pressuri z rji | f ko7l5af or suppl yi ng

sol vent tﬁ%’o%’ﬁ&%{ﬁ%s@%{%ﬁzyﬁé(ﬁlhbgga&ﬁg'n@k?eﬂegﬁ%%lqgont ai ner needs to be

repl aced, cheffical R0Rirgd cvgdindonsists of m isbletionsalvedd?, sequpolvalg 128ne nust be

cl eaned and purged. Purge gas jis.prqvided from.  the purge gas block 33 to

t he 96| vefid @l}ﬁﬁg@t'?ﬂb’FléS%EI-S%g?WﬁdgﬂF?kVﬁég@oWﬁ%@ﬂs5??1% °f rgegr cl eani ng and

pur gi ng. .sol J RO 6 tAhcHehRfcal aut omati €

control b %%(ﬁegéyfﬁ%%%gE%ﬁg@%&%ﬁdggﬁbn SQHFE‘quﬁeglntrol? A connection 55 is
- used to Cgiphcdantbbeakbh from thel delivery linh by waming on Blederd 48lvel4kOfexhaust line to

vacuum and rel ease the pressure in the sqlvent. supply block 51. Al though a
wast e r ee@Es § chsmicak caRe @IIW%@MSBWtBQ}%gﬁ?ng&OE’f@EFKM% t he sol vent

Suppl y bl s pibdy P Bl By-AI8THE bt i) S Vech B @fiheckib SOl vent suppl y

bl ock can
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



basic delivery systemas shown in Figure 1. The functi on$6 Pdnuas2006r ecovery
bl ock and vacuum bl ock may not be necessary in sone cases or could be
replaced by a simlar capability of facility site. As another option, a
degassi ‘@ 63 can be used to renove dissol ved Ln the
deliverg%) Qg%?%als as shown in Figure 6. Gas such aégﬁ ﬁ%?gnd ni trogen
may di ssolve in chem cal precursorg during the chem cal nanufacturing and
delivery processes. In nost of the cheni cal delivery cases, a nmass flow
controller is installed to nonitor and control chem cal flow Any dissolved
gas in the delivery chem cals may become gas bubbl e when | ocal pressure

h 25 T bi | t.th |1 ttach
Changes: ctonsal yautes 133 and BB @oflBE bhed oo it ieeped iy RG] 1) S1LRCD OF
mass f'o"“isﬁﬁﬂ&i;ﬁb)e?ﬁg aﬂa‘ﬂ Ohouht x@amg@ﬁomerf gustca@meaf &R Gtont he

vaporization of chemcal precursors in the chem cal vapor deposition tool.
Cheni cal thapaints 89 ameHYIrta blaok theidpeningstirdseambigh copamnAnt BN ned and t he

Id alsp, b t t 0 | f th
Chem cal -t echal g aEGE Rt tamasient AnSHEREE 18 s AlBe IO S8 008 Wy
0310121631861 affed/ift8 ﬁ%@nﬂa‘édﬁfbﬁ@mg&gg&@w depepEpagastii@ticofidessi ough t he

connection 9 for renoving dissolv ases. After degaSS| ng, .t he chem cal
i s then fthewhouital obntaines UMC&@RP@@SI‘@S @F@érﬂt Fhen the ehepagbline#eéti on 65. When

a nenbrane ty f . de lng gas is
needed. A® qedﬁlﬁeauﬁhﬁc‘%%oiﬁgg%ﬁgc‘wué% oggongboéy @gﬁﬁﬁ?&%§3§ ﬁ@'b BR‘]E h the vacuum
bl ock 45 h¥ chdiicdl BiRE e Pirig® BasHifill tindtbvEthvough ivbleukaialve91 piiae fscopered enbodi ment
of chenical deli very system with an additional option of filtration block

69. The f tolthe by-passling $cin Figure 8 candithen exhavsted thyanah; the peust €9H%hni nates i n

chem cal rec cal | ai ner bl ock 1,
or cHéni c @éh%‘%’é g{é&g%gm?alcgp eg%ggi&{]“&é%‘i% ‘&H??@% cou flowinto the
filtrati Omlb 8K g %ouliiShe iftrduged igto hotiothe theatidal lifie amt thogasdmiet i nto  t he
filtration blpock t hrough the connection 65 fromthe degassing block 63. The

bl ock 69 uanumbgmwomme@an@lwim R and &3 o kg @ntfeh‘tai‘@lﬁBlﬂbck 23 through

the conn ctlon 7 h used in any
di ff erent e(PBWB |5P§l?l?‘g1°°8% a‘? ﬂ%{et}l% é@%&gfﬂw et ‘lé—‘%s ex a%gi e, the
filtrati opypé pahs Eonbinktusly bleedmg out from the disconnected jOlﬂtS 99 and 101 to

15 blank ambient air. The by-pass orifice 265 allows inert gas bleeding out the joints

at a flow rate that is not too low to let ambient air diffuse into the chemical lines,
and not too high to waste too much inert gas.
Figure 19 is a preferred chemical dehvery 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




15 added into the basic systemas shown in Figure 1 for chgauesi2006! tration
purpose. Each chem cal delivery block is preferred to have all of the
conponents for independent function. Once the blocks are connected for
chem cal_delivery, the connection is fulfilled by a_gi y, such as by
regular“ﬁ”?@?ﬂ's and wel ding. There is no any conpoﬁ@h&@hﬁﬂc as val ves,

of each block to be renoved or addgd. 20 Figures 8 to 16 are the preferred
enbodi ments of each function bl ock®3s those mentioned in Figures 1 to 7.
Wth different chem cal delivery bl ocks as described, a chem cal precursor
delivery systemcan be built for various delivery requirenents by sinply

connectin ac | ock.. Figure, 17 i.s a preferred basic | systemw th
the 25 chg?ﬂe@gglié‘ﬂtrﬁﬁ’lf‘@m%ﬁtl' d%‘ke’ip%éva?tgc W@%,eﬁpﬁgﬁﬁ t\zé(;t{n%/on gas bl ock
165 as i Ny, ikl B eEnsi gtigal recharge block 111 as in Figure 9, and

autorraticjocontroﬁnﬂjlgn?uoscql% 23. The chem cal container block is connected with

t he pressuri zdfigwn 20 asa pisfeored catbodiment pathiat vecurssblgelkl AFFcuulbhe connecti on
poi nt may, hot be pecessarily a sical j.oint tha l.sconnect ed by
one neans!’l?’%%stlﬁ & ff?f’é‘rbgl"?m}‘?ﬁ(g!ﬂé té%g'fcﬂ{é‘fai f%alﬁrg%q(égg%érﬂgp%ﬁnect ed

toget ger 463 T OLHhANs brovRed FherAfé chepiidaPlife eedctibe cleptied Wed pavgedir y 2006 WO
03/ 012163 PCT/1B02/ 02796 36 a specific function in delivering chem cals.

Hence, a Poresxamplezthe chemicpl 4in¢ peeds to heamengd by puige Eavandy@HWR| cont ai ner 75

with an isolatian valve 7 [ eSSl . : | valve 173
is for rred‘f“l?egi' V@&F‘? a?mp}[ﬁ? @’ée %ﬁgnp@gihgsuaﬁgpgm%%mléﬁ %%%@Q%el?\c/@ﬁ%&g 13, a control
val ve 209, (¢ gelHBQ iifoldo tHeGbinté 30 ueid 801, i FheadhbrtichldlingRan bbpdrged pur gi ng t he
chemi cal delivery'lines with the inert %s fromthe 1ﬁ)ressuri zation gas

sour ce. Thwith pimgrigeshy memingongbe pongiekvals 243 ko ke perge &g fip% FemfR&ssuri zati on

gas block at a.connection point .46 f-%E‘.mifé i duit with an

i sol dPi on&?ﬁ? Licy pg%hﬁﬂ@i@ﬁp&alg%%%%ﬁ)y ,l a%g'rq}erc§+t%\}g?@§ 127, and a
needl e valye cdftfol vAive PENAnEab extRENATEElifORE be vacan@d by aurniig am i sol ati on

val ve 117, a control valve 123, 10 and an isolation valve 91. Chem cal is

del i ver edthe yaewmrconmel| walvgy329.n At thisctimg. de coatsel valvss 24 and P @kugh a cheni cal
conduit with. a.control .valve.l6 A 1 .C.a I -he taken fromthe
delivery Flf)?fr'g' E;?/‘e?‘ﬂ? ﬁWﬁpgﬁeg%%&ﬁ%ﬁgﬂéziP&g&%Eﬁm@ f@rc urBssg, a chem cal can
be deli vefigeks, lefenifitre tifeo ifnetssaeg.t The fieowilitbd @acueeil ¢od last purge

15 step. The isolation valve 91 can be turned on to the container side to 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




contai ner bl ock by adding a by-pass |line (not shown) bet te@&nubtfie2006nnect i on
15 points 459 and 139. Once the chem cal |evel goes down to a preset | ow

| evel, the control block will receive the signal fromdie | evel nonitor
159 and_se ignal to open the control valve 123 rgi ng
chenicaﬂapﬁggﬁﬁﬁe recharge container. Once the chenF%gﬁm#§€€€ reaches a
hi gh | evel, the control valve 123 wll be closed - in a simlar way. During
t he recharging process, chemcals e continuously 20 delivered fromthe
recharge container 113 to user tools. The pressure of pressurization gas

I nside the recharge container will be balanced by automatically turning on

or off the control, val ye 1. A needl| | ve a es ontrol val ve
133 is ulsxel rf’%?h?se‘EStIP‘VX‘TVC'gﬁ@ @@P@ﬁ% 80“3@@1??1%\7(}9{‘6&‘&%’. oﬁrg{o&%den change of
gas pressibfice Eﬁgg&véﬁﬁoxﬁmﬁ&ﬁaﬁ@hog‘@cﬂé FIRRE cofiBrol Pal@MPATY Thehe aut omati c

control b W send an alarmto operator for container exchange.
The cont r piéssusization 8s7conirbl value@ 19 ist abored awenaticaiy by dig aBamalse r el ease t he

_pressure insi t.he cantajner. mai ni.ng . em.cals in the line before the

control v%‘?‘\?@ijglﬁ?sk%'l heoeéhﬂﬁg‘f?ggglbvﬂvﬁ3taglsttﬁgllgl;f]§ﬁioéﬁisgcont ai ner by opening
the igert 2GafafcRil fodleXsdtheSretdte idettie doh@ni dbaladet OBitheral ves 79 and 91 are
manual |y cl osed by operator, the container can then be 30 di sconnected at

t he j oi nt pre§@rizativn esiorfpurgeegas heidjbe suppliedrte theisolvenfrrorduitdp pushbe 16 January

2006 WO 03/012163 .PCT/ 2/ 02796 37 contr \Y 7 .209 coul d be
turned onSAEFIRIF Wq_er?g’f' “_%338 ef?ﬁ\ﬁ/c twiv@&esﬁ]?g aﬁ!liégf%%lltg%g@g?@gs 79 and 91.
Upon the diigcoionast it the bot@iiherdAPhenaRt flr@eghs Qkised FdTine thognigi nts 99 and 101
to bl ank the openings from anbi ent contam nant intrusion. Wth anot her

pr ef er r edthewbusthil valve 26Bingheopungd gas blogkurthe amitrohvalyg 30, gidkthe pl ock is added

into the enpodi nent,.i.n Figure,17. T gnnects to the
chenilRal @gﬁ?‘?ﬂ Yr}i‘feanﬁg ﬁ<0P§P- SV&"HP‘S@ pg%@%g rh%gﬁs %gg&t@g chem cal |ine
needs  t Ocpfhimy kasblaticd ake 85T Rlcloddd, e 3passiialle 398, comtrbbvailel ow i nert purge
gas flowinto the chemcal |line. Purge gas will then flow through the

bl ock val $85,2ad theasolation yplue36% ase opra. W\ftep HBe cleanme, Uree B2 gure 8, and then

exhausted thr.o he exhaust .contr ol I . the chem cal
cont ai ner squﬁﬁf@@)&h%g%t@at apﬁg%@qﬁ.gﬂﬁ?% Féﬂ%gl 9@%%9’%%‘%?{5‘%{??‘9% gas coul d be
i nt roducegheh RistorSlél i e)6iis 335 ahd I vHild théisolgidcm valleeB57 andndui t by

turning on the control valves 247 and 251. The control valve 239 in
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




t he purge gas block could be closed. After the chem cal ¢@BAREREIONGS

di sconnected, purge gas is continuously bleeding out fromthe disconnected
joints 99 and 101 to 15 bl ank anbient air. The by-pass orifice 265 all ows
inert gas bleeding out the joints at a flowrate that is not too lowto

| et ambiV¥@AP3/YR¥63di ffuse into the chemical lines, an®G@dB%¥BHShigh to waste
too much inert gas. Figure .19 is a preferred chem cal delivery systemwth
an optional waste recovery bl ock. 4Cheni cal 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 |ine at the point 465. Wien the chemical container needs to be
exhaust ed optration; ong filtdr mex|be @sciGnd annther fisinsparer Vhenadiligeiszhanggd | | be tur ned

t [ [ h ted.t h h (P In.t -th
esi dual | SHeA Resiod of ip b ERuen et oty B P Bt g 08 e T o1 Vel ves 25
107, the ?%ﬁ%@'bg}(@kﬁéﬁn?%odﬁﬁ% fuRge £9Rhd Nhuid 8dlvént #33cesdaly cdukl on. Cheni cal

waste cou ssurized and pushed out "of the chenical ‘line to the

wast e cgmpaihgndm diymicel ingids the filjer. pkfees dnstabling a ngey Blies, By filterand i Ion the val ve
247 j i i . 209. On
Che weist » ceuedm ot Setigendh s Bhrel i ThnEhe LhEmEAIdhe VoL VP (0% 1o

cl ose posijheon. Operator will manually turn 30 off the isolation valves 289
and 313 and di sconnect the container fromthe joints 16 January 2006 WO
03/ 012163 PCT/ While itgimastigehas bgenesrrived infdsfail vegh weéesersnio sppiifienpt y wast e

cont ai ner can,.be reconpect tQ . o] I oper ati on.

Fi gure 20 e@o%@ﬁlg{@gdf\gﬁ%géﬁgéﬁﬁt{g/\#lﬁ]smél%gglg{gﬁ%ﬂb al(t)g%%g« vacuum bl ock as
i n Fi gur e claheEdihd ebdeRanss tarbd Bade) sndcdagivalents employed, métholtl ock at the poi nt
5 463. Vacuumis provided when the chemcal |ine needs to be cleaned and -
pur ged. Fdepastingrfpine thetseepe i heiappanded laimieeds t o be purged by purge gas and
vacuum alternatively to clean the line for inpurities after a chem cal
container is connected to.the delivery manifold at the joints 99 and 101.
The chem cal line can be purged wth purge gas by turning on the control
val ve 247 to let purge gas flow fromthe 10 chem cal |ine through the

i sol ation valve 91 to by-pass. line 85, the control valve 107, control

val ve 297 and to exhaust. The line can be vacuuned by turning on




the vacuum control valve 329. At this time, the control vyghupsr2bbsand 297
are closed. The line can be purged in such a kind of cycling method for up

to 50 times, even nore tines if negessary. The line will be vacuunmed in a
| ast purge 15 step. The isolation valve 91 can be turned on to the
container side to allow chemcal flowinto the chemcal line for delivery

or recharging the recharging container. Figure 21 is a preferred
~enbodi mrent with an optl onal solvent supply block to supply liquid solvent

for systemcl. and purging. The solvent supply 20 block is connected
to the chemcal cogd miepRl bidtk QBlneathbld fde daehiodl ddfdry senSlop@divirihg Sol vent to
the chemcal line for purging. The solvent supply block js connected to .

pressuri zat i o gkmEpus; R tﬁnﬂ‘ﬁé‘qﬁél‘*ﬂm‘%@“@&er‘BP@%@Wﬁ“ﬁ%ﬂf‘laon gas to the
sol vent  cont g @Jnducﬂ?%r§ﬁ$e\’€ﬁﬁt:al M&m&k %w?%bﬁlngﬁidfxﬁégﬁ'ﬁ%focﬁonneCt ed to
t he purge gas l ock at the point 469 f purge gas. The ‘exhaust |ine of

t he sol verft swpmpnasdgba@hzlsicalgon@mme%farmtawgemameﬁem@a!at t he poi nt
473. In a nor zed for

sol vent del i v@%ﬁgﬁ{l@% h%%F%@%‘X@%gtﬁgﬁg %ﬁfmh&uﬁﬁﬁéﬂ%% he control
val ve 377 is pmwﬂmgpmumuﬁmga&ﬁbdqumwgmgaa@mgmlafvastnmmw control bl ock

|2§ol Ia_.![ ?(l;irldv:l?\blé'&% \W%s egmggn valb\%gk%gg&&gg%(ﬁ@]c%in cnts%]gpve SE)gel nt‘o

the 30 waste bbﬂﬂbﬂuypipngnmm,ra&gﬁbldbmﬁordbg:ssmcalch@mcalmﬂimOﬂer is enpty or
t he solvent 16 nuary, 3/ 012163 PCT/ | 79 vel reaches
its | ow |®Byel b 0‘51%@? “‘%‘%r%m R G WF%FMB‘PDBW%{'I ﬁ}? elz’l?éfﬁt or to

repl ace the sgkﬁﬁﬂmﬂgontalner and cl ose the solvent control valve 377. The
pressurization gas control valve 219 is closed automatically by the
automatic control block 23. The exhaust control valve 349 is then turned
on al so 5 autpmat iygalideyal bded f LGRSE WHIRIINRESRHIA chlidhed Blobre sol vent
container. Either préssurization gas or purge gas could be supplied to the
~ sol vent condutomprigss:push the sol vent inside the conduit between the control
val ves 377 and 38 ke contai ner.
When. thezpurge ggsgﬁgtgggu tﬁ%lne 8¥ﬂhﬁﬁ“§éﬁm?ﬁﬁ%ggﬁ%§% val ve 269 in
t he purge gaqmmmnndgmhmnmpntrol val ve 385, and the 10 isolation valve 369

are open. Wen th&)%rsga Jhénﬁga]éo%&m%as is used for line

(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 |




cleaning, the isolation valve 357 is closed, the by-passiyangry3fd¢ control
val ve 385, and the isolation valve 369 are open. After |ine cleaning,
purge gas is supplied into the gas inlet and solvent outlet conduits. The
solvent container is then disconnected fromthe joints 355 and 371 while
the isolation valves 357 and 15 36%2are closed. The purge gas then bl eeds

- out fromthe opened joints to blank ~anbient contam nates. Figure 22 is a
preferred enbodi nent of chem cal delivery systemwith a degassing block to
remove dissolved gas in chemcals.' As shown, the degas block is connected
with the recharge block at the point 139 and the vacuum bl ock at the 20
point 477. Chemi cal fromthe recharge container flo Fhrou h a nmenbrane
cartridge 405 to ub@p %QWWM@?“?W%mﬁgﬂﬂP@P“WéWV@gmi%%¥%% ¥WaMRe degas bl ock
and the contrQhiedabMig 4dafaitt t €r the block can be closed if there is no
need for chem cals or the degas bl ock should be repaired. The control
valve 401 in the vacuumline could be tuned on for vacuumor off for
repair reason. - bl ock ; )e connected to the chemi cal
cont ai ner b|o€¥£ e'@%@gﬁﬁgcrectggggg%@%ég ofp degassing. Figure 23 is a
preferred nbodi menfirsiheniod whnsaiter ghislt pdapted fosthe reanavaliof e gealedi | trati on bl ock.
The bl ock is QBHE%&tﬁﬂ to the degas block in the chemcal |ine at the
point 18. Although bne filter services the filtration requirenent well, it
is 30 preferred t oafis\cherion cintdides isalation siled domuictedbepwgenktiedirstas i n t he Fi gure.
In a normal 16 Januaty 20 ‘03/012163 PCT/ 1 B02/ 02796 40 operation, one
filter may be‘HQ@&”&H%“&W@@H%%%BE“FH“s re. Wien a filter is changed after
a period of tine, the isolation valves before and after the filter are
closed nmnually by operator. |ntroducing puh@£¥gas and liquid solvent if

necessar y 1% oulverefs thegaemipal contadner delivery epafitiicom ilter. After installing a

new filter, the fifd&hicslebhtlilte dpbORBRIbeRGexEidhg fhidxge ghiggned and purged
before introducing chemcals into the line. Wile the invention has been

described in &bamifl copetnpr.r ef erence to specific embodinents thereof, it
wi Il be apparent t0.on8 ikl Gtaiid doBforVaive Edhilote BEAwRbSthe 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,




- changes and nodi fications can be made, and equi val ents enpl : 2006t hout 10
departing fromthe scope of the appended clains. 16 January 2006 41 CLAI MS:
1. An integral block, connectable to a chem cal delivery systemfor
delivering an ultrapure chemcal froma liquid chem cal container to a
point of use in a semconductor or43a fiber optical manufacturing process,
wherein said integral block 5 is conprised of a chem cal container block
for containing an ultrapure chem cal, a recharge container block for
rechargi ng a container, a pressurization gas block for providing pressure,.
a pur.ge gas block for purging a chemcal, a waste recovery block for waste
recovery, a vacuum bl ock for creating a vacuum a solvent supply block for
suppl yi ng a sol vgnt degas.. . i lcal.. a filtration
10 bl ock for fi I@Qrﬁ”ﬁc ”533?@31‘?4%1&%1%‘6%&&% ?%gﬁ@g%t&tq%g‘%m&)@?ﬁrvﬁ%er ein the

i nt egral bl oahapsconpinafcatettiva e anPsealédrerintgegoattindo kooddivafancl ai m 1, wherein
the chem cal ,cont ai ner, bl ock. comprises. a 5 (i) a first chem cal container
connecti on j“BPB‘F"Wéﬁ@é“!?&%?:é%%‘a‘“% a pressurized, gas source; (ii)
a seal ed” chem caiv) Geabai Retarge Chritdider QomMEHONIInt hRpeLmlbeatithai Ber connection
joint adapted,to be attached to an integral block; 20 (iv) a chem cal

cont ai net i At it connected between the first chem cal container
-connection j oi niy)anghs bdrAuib ERh@RRd 6ARBINGR] scedh® RicRkRbntmede! i ver a _
pressurized gas to the sealed chem cal container; (v) a chem cal container
del i very cofffictionsieintrad sealed prchappeconipiner to deliver preshrsigpdess ot ai ner and t he
second chemgia eLi0fe dindtifer CONNECt i ON joint, to deliver an ultrapure
chemical to a point  of use€ or an integral block, (vi) .a chem cal container
bypass conduit (dnathid eethdps ceeleinertdonnecifos fdintatiapted dnbeadtiached todnet conduit and
t he chelrp' cg{me@_ tk%}(ner delivery conduit, (vii) optionally, a chem cal

cont ai ner dis€harge conduit connected in line wth the chem cal contai ner
inl et conduit ofvii} heechdrgatonaineahahiosl delivedyahndait connecieichetvicen 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 éontainer Tevel monitor for monitoring the Ievel in the
15 scaled recharge container,

wherein the recharge container chemical inlet conduit comprises:
a first recharge container contro! valve connected between the first recharge
container connection joint and the sealed récharge container, |
20 a first recharge container joint connected between the first recharge container
~ connection joint and the sealed rccﬁarge 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 rechargc container,
. ancedle valve connected between the second recharge container connection
30 - joint and the sealed récharge container, |




30 and 16 January 2006 42 (viii) a chem cal container |eyghanduagizpasor for
nonitoring the level in the. sealed chemcal container, wherein the

chemi cal container inlet conduit conprises: s a first chem cal container
joint adapted for the renoval of the sealed container, and a first
chemical container isolation val ve4onnected between the first connection
joint and the sealed container, and 10 wherein the chem cal container
delivery conduit conprises: a chem cal container diptube with a first end
extending into the sealed chem cal container, a second chem cal container .
I sol ation val ve connected between the second chem cal container connection
joint and the sealed chem cal container, and 15 a second chem cal contai ner
joint adapted for % feondeontrehtalveiconnenicd berwpasdhe pBATERRECCOMR B er . connect ed

bet ween t he S%&%‘g&k’gg‘ﬁ@ e&&g&%@&gc{gﬂmﬁction joint and the seated

chem cal contai ereln hem cal contai ner discharge conduit
_conprises: 20 a fifetdndovbapomhtaivarjtisticomeciaicieiwsen thossogndirephargaind a cheni cal

container control, val ve connect i Ii[ﬂg .th. ifth chem cal

~cont ai ner conﬁ‘é‘g‘?’f‘%ﬁm]“ﬁnﬂ?wﬁ’ﬁgﬂdt escég?ﬁlém c§% ! c%ﬁltreg?rﬁ({er inlet conduit or the
chemni cal scont ai nes seckml irecharye coqideriisolati@bvaBre commedted tbetyrenl thdecask of clainms | .
or 2, wherein_the recharge container, bl ock onprises: (J,) a first recharge
cont ai ner conHEEHEY “WF‘?W%H‘B@%E‘ %gglgq{egh@%(&orﬁaﬁe&naﬂi nt egral bl ock,
(ii1) a sealed recharge container, 16 January 2006 43 (iii) a recharge

container chemcal inlet conduit connected between the first recharge
cont ai ner coniaereindie permge copainenchemicl delve £PHI EHRR SPher to del i ver an

, a third recharge container control valve connected between the third
10 connection.joint and the sealed contaiuer,
a third recharge container joint adapted for the removal of the sealed
container, connected 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;




ultrapure chemcal to the sealed recharge container, (iV}e63areesausrecharge
contai ner connection joint adapted to be attached to 5 an integral block,
(v) a gas conduit connected between the second recharge contai ner
connection joint and seal ed recharge container to deliver a pressurized gas
to the sealed recharge container, 4vi) a third recharge container
connection joint adapted to be attached to an to integral block, (vii) a
recharge container chem cal delivery conduit connected between the third
recharge contai ner connection joint and seal ed recharge container to
deliver chemcals to a point of use or an integral block, and (viii) a
recharge container level nmonitor for nonitoring the level in the is sealed
recharge contai , IWQ??'[ j &g 9&@%@' ical inlet conduit
conprises: a fi @_%ech%@n%%g)%%iﬁn élﬁtglgcr?tro 9a \E/eél%%gﬁﬁﬁsgct ed between the
first rechafgfssurigaion gas bloek emneatinatioiatand ssidpressyritatidnegas blatkasds r echar ge
cont ai ner, %Qﬂdﬁﬁ;fi rst recharge container joint connected between the first
recharge contalner connection joint and the seal ed recharge container, and
a first rechar gdvkeptesshrimtionigsoblecdkifiter comleried bawerachid firsbet ween the first
recharge, c J: cilon. | oi.nt _and the seal ed recharge container, 25
wher ei n 5,[herg%S?l%gélnoé?W@Onig?&%i{%ﬁgnf%ﬁﬁﬁsy%%w&gasem%c #%i ner connection
j oi-nt adapt eshdtio be attached to an integral block, connected between the
second recharge contt_ai ner connect. OE joint and the seal ed recharge
container, a ne&H & MFAPIGEUEEIAEAT Rlor B&fﬁ%@ﬁ@h@%@ﬁ%ﬁ&‘“@éﬁ’ér ge cont ai ner
connect i on, firs&fessurizhtdh Ris bl cdnheti €4hd 588 PREYBZHBNERbIEE gas16 January 2006
44 a second control val ve connected between the second recharge contai ner
connecti on ‘f“B‘?Wta‘Qnd t he seal ed recharge contai ner, a second recharge
cont ai gt J 0f Nt (P ARRERALIBIALIERE: SHE BRE e AMAISR kRt 21 ner connect i on
joint and the seal ed recharge contalner, an .

- - 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,




5 a second recharge container isolation valve connected bgjasmery 2006 second
recharge. contai ner connection joint and the seal ed recharge contai ner, and
wherein the recharge container chem cal delivery conduit conprises: a third
recharge container control valve connected between the third 10 connection
joint and the seal ed container, a fird rechar ge container joint adapted
for the renpval of the sealed container, connected between the third
connection joint and the sealed container, a third recharge contai ner

i sol ati on val ve connected between the third recharge contai ner connection
joint and the seal ed recharge container, 15 a fourth recharge contai ner

i sol ation val ve connected between the third recharge contai ner connection
joint and the seal(ié} an@mmagisolem\alvmnpec&dwnéwgmgﬁet ween the third
recharge cont %'hﬁbgr ' Qi 0f.and the seal ed recharge container, and
a di ptube with a ?’?@?‘@ﬂ%’@gﬁ%%. né' into the seal ed recharge container and
in 20 line wth (ive apestusrgmlany oomcstetbeteerthe filst pugls|2pSGOPRECUGINdUi t. 4. An
‘integral bl ock. a t he. precedi ng cl ai ns, wherein the pressurization
gas bl ock co Irn?;sngsptayg(e%%scg%ft‘r st pressurization gas bl ock connection joint
adapted te recei vé)anpur@opas filer tongecsed beiwiedn thet firsiqmege gasrpennoetion $4imti zat i on gas
bl ock gas conﬂ%gi t; g%i i% a pressurization gas bl ock isolation valve

connect ed bet BWEE F5FO8 st . pressuri zati on gas bl ock connection joi nt
and sai d pressuri zgf b plirg@@s cohtroalv@ @6mmedtddteviets thdfirsharpegesy 2006 45 (iv) a
pressuri zation gas bl ock regul ator, connected between said first

pressuri zat i GAOgaonIPiBLaed pyEHaRE FRgRiLi oi nt and sai d pressurization gas bl ock
gas condui t; (V) () R dhsl chédk valve Sfeclel Bech it prgogCt ed bet ween sai d
first 5 pressurization gas-block connection joint and said pressurization
gas bl ocko gagonnsetingjeint and purge gas egnduit, pressuri zati on gas bl ock pressure

sensor connected RAhWeER, 3 Hessure sensor connected between the fisst purge gas

connection joint and purge gas conduit, and

(ix)' a purge gas flow restriction orifice connected around the purge gas
control valve, and
15
wherein the purge gas conduit 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,




first pressurization gas bl ock connection joint and sai digiassty 2008t i on gas
bl ock gas conduit, and 10 (vii) a pressurization gas bl ock check val ve
connected between said first pressurization gas block connection joint and
sai d pressurization gas bl ock gas onduit, and 'wherein the at |eéast one
pressuri zation gas bl ock gas condui* conprises: 1s a second pressurization
gas bl ock connection joint adapted to be attached to an integral block, a
pressuri zation gas bl ock needl e val ve optionally connected between said
second pressurization gas bl ock connection joint and said check valve, a
pressuri zation gas block control valve connected between said second 20
pressuri zati on gas bl ock connection joint and said pressurization gas bl ock

check valve, a“ﬂo%xﬁﬁ&%ﬂs&&ﬁ%&wﬂeﬁﬁﬁﬁesﬁﬁaw@t@ﬁ&mﬁma sensor
connect ed between” sai second pressurization gas bl ock connection joint

and sai d pr eostheiswondiwgste tpoayelyICORIRCIOR IO val ve. 25 5. An integral block of
any of the prece@‘g%&lu%t%v&ﬂ,?&ﬁgﬂvaﬁﬂgoﬂ&tgﬁ)%ﬂx@kx/@ﬁdﬁnl‘eﬂ”prl ses: (i) a
nn

first purge gas ection ol adapted to be connected to a first
i nt egral bl aokthe 3@ste(ehaustt anieast one purge gas conduit, 16 January 2006. 46

(iii) an_purge g isolati . . ; l.§ St purge gas
connect i on j Oi nt@n%wg&rrécg?egyal‘éﬁ(ﬁ:}éﬁzgﬁtﬁ}??@?n@@ngﬁ%ﬁgllﬁtgéﬁegfs%l at or connected
bet ween t he vabté sdcoveryregiRaigpantonnecti on j oi nt- 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 valve connected between the

first purgevwliasin tleGRRCHl @mptigi:nt and purge gas conduit,
a second waste recovery control valve connected between the first waste
10 recovery conuection joint 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
5 . S
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




(vii) a purge gas check val ve connected between the firstepatugs 2486 10
connection joint and purge gas conduit, (viii) a purge gas pressure sensor
connected between the first purge gas connection joint and purge gas
conduit, and (ix) a purge gas flow restriction orifice connected around the
purge gas control valve, and 15 wiérein the purge gas conduit conprises:
at | east one second purge gas connection joint adapted to be connected to a
second purge gas integral block, and at |east 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

cl ai s, \Ahereiwherbilﬁ@emmdbﬁﬁgwgymbl ock conprises: (i) a first waste
recovery connection joint adapted to receive waste fromat 25 |east one

i ntegral bl ock, (i%eusmdack sepngeiie joint adapiodioPpe pared fapbleastons j ) a waste
recovery inl elnGRNnead ath bet ween the seal ed waste recovery container and
the first waste recovery connection joint, (iv) a second waste recovery
connecti orf j oi nt Aderadircuwn plackponted wlve qoanceied betygen e eagpestiodibistk, 47 (v) a
wast e exhaust Lhgigeen the seal ed waste recovery container and

t he second waste recové%y connection joint, (vi) a first waste recovery
control val ve connected between the waste inlet and the waste exhaust, and
5 (vii) a waske r i, neli . . i.tori vel in the
seal ed wasteé'r ecg\gler r%ciginot%g?}naélk ?ﬂg%%%%é‘glguﬁ%g}c@éﬁs# glvfgltr%l%'éétpg’corrprises: a
second wast e bleck@wmeprisecont rol val ve connected between the first waste 10

recovery connecti l0int and the seal ed. waste, recovery.container, a first
waste r eclgver y coﬁp ﬁiﬁﬁsé F‘;]]’B(S'F?’I‘Pplﬁ W@@?@Hm\é%?ﬂ@etﬁ .g‘f ‘f‘?@mf’ﬁg? 02 Y¥st e
‘ 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 _




recovery connection joint and the seal ed waste recovery @t6dimiane2006and a
first waste recovery isolation valve connected between the first waste
recovery connection joint and the seated waste recovery container, and is
wherein the waste exhaust conprises; a second waste recovery isol ation

val ve connected between the second ste recovery connection joint and the
seal ed waste recovery container. a second waste recovery container joint
connect.ed between the second waste recovery connection joint and the
seal ed waste recovery container, and a third waste recovery -control valve
connected between the second waste recovery connection joint and the
seal ed waste recovery container. 7. An integral block of any of the
precedi ng cl ai wWhereMiaRls6livdat sufiy JchiGoiyo0tB] OBfirisegONPr i ses: (i) a vacuum
generator, (ii) a first vacuym bl ock control valve in line with the vacuum

generator, and (ii idsouent feplEdipybrevitiops ertestendting int digapled containess ovi de a
vacuumand in i neas&@nd’!oivﬁ:t&dﬂﬁy}%@ﬁﬁﬂﬂ%ﬂ@&ﬁﬁéﬁe@ibctwﬁéﬁ%é& sORPAtary 2006 48
c

.wherein the"vacuum conduit conprises a vacuum bl ock connection joint
“adapt ed to’be WPPIXEomAiper §id e secandsplvens supply senmgetigh joisitock, and 5 a second

- vacuum bl ock contrg I £ fibelel i joint and the
-vacuum gener at or. S.k %ﬁ?ﬁt@ﬁé’gﬁ“@%@@%@ any gﬁl&%ﬁg&g&?é@gﬁitng cl ai ns,
wher ei n t he schpEnheontingizng the brcendleoleanqupply eamedtiojoft,) a first sol vent supply

- ction joint g A first i | bl ock, (ii
Seal ed sol vent supbhy Eost e AR A msloloetiood eiel P Bt Suppiy gos

i nl et connect ednthisgrwadthe seboad Salvesttsupplyadomentiongelpind connecti on joint and the
seal ed cont ai ner,

a fourth solvent supply control valve connected between sealed solvent
supply container and the second solvent supply connection joint.

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. B




is (iv) a second solvent supply connection joint adaptedit@ah@arczodgect ed to
a second integral block, (v) a solvent supply delivery outlet connected
bet ween the second connection joint and the seal ed container, (vi) a

sol vent supply control valve connected between the solvent supply 20
-pressurization: gas. inlet and th %ol vent supply delivery outlet, and
(vii) a solvent supply level indicator for nonitoring the level in the

seal ed container, wherein the pressurization gas inlet conprises: 25 a
first solvent supply container joint connected between the first connection
joint and thel(ﬁeaUﬂﬁn&?ﬂﬁb@dcﬁefanyaf@eﬁmngaﬂﬁﬂsobvh@@hiheﬁltra&onmltbo}c val ve
connect ed between, t he rst solvent supply connection joint and the seal ed
sol vent suppl SPEPHS%SAi ner, and a first sol vent supply isolation valve
connect ed bet ween dyhegmhi fiddios Blodk@Bhnection fhirk Uipked (SR aRmLEOP ajfltitnt: and the
seal ed sol vent supply container, and 16 January 2006 49 wherein the sol vent
supply dellvéWV@@E&p@? conprises: a solvent supply diptube with one end
extendi ngsi nto theys QQJc&ﬂfﬁ@dﬁB@bl@&%mc&mﬁﬁﬁﬁ@dap‘féﬁ't&%n&&&ﬂblﬁ i sol ation

val ve connected bet'ween seal ed solvent 5 suppl'y container and the second
sol vent suppl spcandrimfegraliblock,jasd nt, a second sol vent supply cont ai ner j oi nt
connect ed between nd sol vent
suppl y Canectionﬁﬁg?hﬁg“§8¥ﬁ88é] #ﬂ. %’supﬁ%@gggﬁtro ftlj\%‘%blu\s;bg&:gonnected

bet ween seal emnmotiaejoint s hslsscond@ivstion block @nekctibrejoisgcond sol vent supply
connection joint, and 10 a fourth sol vent supply control valve connected
bet ween seal ed sol vent supply container and the second sol vent supply
connectiqmj(ﬂﬁﬁmu@mﬁﬁﬁmhnbmgﬁ@&mhka@k of any of the preceding cl ai ns,
wherein the degas bl ock conpri a flrst as. bl.ock connection

joint adapted to béf%ﬁnawé@%daw "e WFW&?P HIRGER ¢ on g
degas- bl ock wmesﬁdeeﬁnydah&mrﬁdﬁainamuta&omtcbmjm an

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




integral block; (iii) a degas block chem cal inlet conduilt Jaaspy2606ng a
first degas bl ock 20 isolation valve and connected between the first. degas
bl ock connection joint and the second degas bl ock connection joint, (iv) a
menbrane cartridge connected between the first degas bl ock connection
joint and the second degas bl ock cofnecti on joint, (v) a degas bl ock
chem cal outlet conduit conprising a second degas bl ock 25 isolation valve
and connected between the first degas bl ock connection joint and the
second degas bl ock connection joint, and (vi) a degas bl ock control valve
connected between the nenbrane cartridge and the second degas bl ock
connecti on fii ntAn ib@gakbleckofcaodb fethen epmprising My addif %ﬁs(?g’kde any of the
precedi ng claimsin wherein the filtration block conprises: (i) a first
filtration BY¥ER™Eonnection joint adapted to be connected to a first
i ntegral bl ock, ahifd presserizstiongascborixicttion joint edrpisd éche abAMELARoN j 0i nt adapt ed
to be conne¢ted. {0 a econd integral block, and (iii) at |east one
filtration S8, Pdﬁéﬁﬁected between the first filtration. block
connect ion j oi nta sa@Ald peusatags: contrd valvd @nndoledbdiwesn srideacosh j oi nt, 10
wherein the filtration cogg%%t onprises: a first filtration block
i sol ation vEMPEeHIQHERRISH! frthe first filtration block connection
joint and the second filtration block connection joint, a filter connected
- between the first filtration block conpectiaon .joint d second
filtrati on Boclénciaisgraldiqokpf giagp fywhe iglteﬁraggé%ﬁsaa ?‘}?E"t?’%t% ﬁ)glr{f bl ock
i sol ati on val ve connected between the first filtration block connection
joint and the second filtration block connection joint. 11. An integral
bl ock ofe cl #.m An infegreidilack ofplpinp b whereisfthe integrakblock JSHWasteAerovelyy 12 an
i ntegral blﬁggkof claim1l, wherein the integral block is a chem cal
container b for delivering an ultrapure chemcal to a point of use or
to a second integral bl ock.

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;




13. An integral block of claim1l, wherein the integral bhegkmiafy Zoosecharge
25 contai ner block, for receiving chemicals froma chem cal container bl ock
and delivering chemcals to a point of use or a second integral block. 14.
An.integral block of claim1, wherein the integral block is a
pressurization gas block. -30 16 JaRuary 2006 51 15.An integral block of
claim 14, further conprising an additional gas conduit conprising: a third
pressuri zation gas connection joint adapted to be attached to an 5i ntegral
bl ock, and a second pressurization gas control valve connected between said
second connection joint and said check valve. 16. An integral block of claim
1, wherein the integral block is a purge gas block. 1017. An integral bl ock
of claim1, wherein th@d)iashesgjeabdelivery block in line with the chegigaleantaingl ock. An

i ntegral blocgb afd @ M1, wherein the integral block is a vacuum bl ock,

18. for providing a vacuumto one or nore integral blocks. is19. An

i ntegral block of cl aidii)lgpoinvbuseinding withviecbeniva eniat binckiagd kevent uri or a
vacuum punp. a&lﬁ% { i bl ock of claim 1, wherein the integral block is
‘a solvent supply F%%ﬁ&a%i.An integral block of claimi, wherein the
integral Block is a degas block, for renoving dissolved gas in an ultrapure
chem cal. 25 . LJAn integral bloc f aim 1, wherei he i nt egral bl ock
isafiltrati bﬁo%ﬁ“‘%r‘gg*VFféﬁ#L?P’rfg’ %éfPﬁJi‘*éY"&?mf“?‘iﬁ‘fF‘a’ﬁa‘E'F’%VFa’d%‘?c' cheni cal .
23.. A chenicaﬁmQQk@mamyuggsbaﬁwkthQQlivering an ultrapure chemcal froma
chem cal container to a point of use, conprising: 30 {i) a chem cal

contai ner block of claim12; 16 January 2006

25. A chemical delivery system of claim 23, further comprising at Ieast one
10 integral block. '

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 .




52 (ii) a chenmical delivery block in line with the chem gglyafigit Zooger

bl ock, and (iii) a point of use in line with the chem cal container bl ock
and the chem cal delivery block 5 24. A chemi cal delivery systemof claim
23, wherein the chem cal delivery Bgock 1is the pressurization gas bl ock of
claim14. 25. A chem cal delivery systemof claim23, further conprising at
| east one so integral block. 26. A chem cal delivery system of claim 25,
wherein the at |east one integral block is selected froma recharge
cont ai ner bl ock, a pressurization gas block, a purge gas block, a waste
recovery block, a vacuum bl ock, a solvent supply block, a 15 degas bl ock
or a filtraghmkchtigoitoceR7 confprisingaprefabricated ¢homicyl coytainerhlesk f5| ai m 23, wherein

the point of use is vaporizer. . ] kxery system of

cl ai m 23, \A}I‘Pé?a@imﬁallﬁlg‘a%‘? micpl, ﬁgr@‘%l%)%cglgd r%ﬁﬁ%@ﬁ%i"ﬁ?%}‘ocess tool. 29. A
chem cal dejebnagsing SpShiasn #prefabiial Fdssuriion gasblodkdomovidindf use is an

el ectronic fabrication tool. 25 30. A chem cgl '(gaglai Vr%%ﬁ’ic?t%«?t em of claim 23,
wher ei n t hepipsMia:a Rsgfabyisated purge gag MRk K5 PHEEE 8, BTG T gof —- 31. A chemi cal
delivery sYsSiemd iy 6t (e whsledbors lalpfehpritedonanintadck forareatng 30 | i qui d
chem cal contal ner r‘Yo a point of use in a sem conquctor or a fiber optical
16 January 2606n53 prefatcitatestsolvenhgppply bloekfer sUBRINES £ SAYRE 2 . pref abri cat ed

chem cal Cong%érggzha&g&%&%m QlchinRdl, B AhrefaBiMAled fichgei cal , a

~prefabri cat®¥ arge containér block for recharging a container, a

pr ef abri catigétkforciitening wzchemival. gas bl ock for providing pressure, a
prefabricated purge gas bl ock for purging a chemcal, a prefabricated 5
waste recovery block for waste recovery, a prefabricated vacuum bl ock for
creating 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




a vacuum a prefabricated solvent supply block for supplygngharsmiogent, a
prefabricated degas bl ock for degassing a chem cal, and a prefabricated
filtration block for filtering a chemcal. 32. A chem cal delivery system
of claim 31, wherein the prefabricgged chem cal container block conprises:
(i) a first chemcal container connection joint adapted to be attached to a
pressuri zed gas source; (ii) a sealed chemcal container; is (iii) a second
chem cal container connection joint adapted to be attached to an integral
bl ock; (iv) a chemi cal container inlet conduit connected between the first
chem cal container connection joint and the seal ed chem cal container to
del i ver a pre¥8¢einhsshemiend conpincpialeteondnitrompdsescal contai ner; 20 (v) a

chem cal cont ai ner, g@lehehfbY conittbiht ARNALHE &Y DEINRPRe tfRaSeal €d  chemi cal

contai ner and the second chem cal” cont'al ner connection joirnt, to deliver an
ul trapure chefiugaertagd a poi nt of use or an integral block, (vi) a chenical

cont ai ner bypass - t he m cal ont ai ner inlet
conduit and the c%gir?nﬂgﬂg (%g%?%%%l%%%@&yn%%gﬁ@n%ﬁfgi i) optionally, a
chenm cal dont eonpestiongpisicind thysealaicontaitercminected in line with the chem cal
container inlet conduit or the chem cal container delivery conduit, and

(viii) a chemcal container |evel indicator for nonitoring the level in the

seal ed cheni cwﬂerewmeaiem&aLcoaﬁinaraeme@waﬁaaic&eﬂﬁrM wherein the chemn cal
container inlet conduit conprises: a First chem cal container joint adapted
for the renoval of SHefisalonpingr diptybg with 2 fgst endygxiending infodhe sepledri cal cont ai ner

i sol ati on val#énieQenesdegd between the first connection joint and the

seal ed container, and wherein the chem cal container delivery conduit
conpri sed? a second chemical container isolation valve connected between the second

chemical container connection joint and the sealed- chemical container, and

a second chemical contziner joint adhpted 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, |




a chem cal container diptube with a first end extendi ng igyghdaRerdpal ed
chem cal container, 10 a second chem cal container isolation vdlve
connect ed between the second chem cal container connection joint and the
seal ed- chem cal container, and a second chem cal container joint adapted
for the renoval of the sealed cherfisical container, connected between the
second-chem cal contai ner connection joint and the seal ed chem cal
cont ai ner, and 15 wherein the chem cal contai ner discharge conduit
conprises: a fifth chem cal container connection joint, and a chem cal
cont ai ner control valve connected in line with the fifth chem cal

contai ner connection joint and the chem cal container inlet conduit or the
chem cal 20 container delivery conduit. 33. A chem cal delivery system of

clainms 31 or 32, (iWhgkRbil redi@gpéctiambr dommitivod joirlt addprd @beaasvhed der bl ock
conprises: (i) a first recharge container connection joint adapted to. be
attached t o &iotegy blogkegral block, (ii) a seal ed recharge container, (iii)

a recharge cont apyelpa§ bAMiCBhnekidd RiweePetcdnd cRNRESHBMInREt Ween the first

recharge contai ner connection AOI nt and seal ed recharge container to
-~ deliver an comeptionieiet aathealpdreriares coniwines oelvgr 3 pesfwizgeassntigi ner, 16 January
2006 55 £i Ve RediBGa3E cé@ip@r 9€ container connection joint adapted to be
attached to an integral block, (v) a gas conduit connected between the
second rechar ge @B Girdheeharge somiance papRcciion jpint adpptedde be dachedéhalr ge cont ai ner
to deliver ?nt%%ﬂ%ﬂ!lfi zed gas to the 5 sealed recharge container, (vi) a
third recharge contdi ner connection joint adapted to be attached to an
integral block, (i) ayeckargeeotizinag ehaminat deliveey cosduatrronatteddelwoerthe condui t
connected between the third rechar ge COIQJ ai.ner comne td' Pn joint and seal ed
jomtand sea 0 deliver

rechar ge collHiH&FBY SN plpection rechalge comatticr

10 - chemicals to a point of use or an integral 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 conneoted between the first recharge
container connection joint and the sealed recharge container,
a first recharge container joint connected between the first recharge container
oonnebtion joint and the sealed rechargé .eontai_ner; 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, '




10 chenicals to a point of use or an integral block, andg(¥idaly 2606 €eCchar ge
container level nonitor for nonitoring the level in the sealed recharge
cont ai ner, wherein the recharge container chemi cal inlet conduit conprises:
15 a first recharge container control valve connected between the first
recharge container connection joigs and the seal ed recharge container, a
first recharge contai ner joint connected between the first recharge

contai ner connection joint and the seal ed recharge -container, . and a
first recharge container isolation valve connected between the first
recharge 20 container connection joint and the seal ed recharge contai ner,
wherein the gas conduit conprises: a fourth recharge container connection
joint adapted to psecgtidtrafifigecohminanjoint svumgied betbtendiie, scond reprgad bet ween t he
second recharge contai ner, ¢con tiop i oi nt 5 and .t he seal ed recharge
cont ai ner, a FBAHFrELoRRsFHoRIoN ?gﬁeﬁkﬁﬁgﬁﬁ”? Br®ond recharge cont ai ner

connection joint agddhenagidoadineeidlitiof ealeodhiictedbetweensiecendd cont rol  val ve
connected between the_second_recharge container connectjon joint and the

seal ed r echarigehags Faniginsesonneepn joint 2 he sesleg regarge COBIAYIGH 2Phchar ge cont ai ner
joint conpected between the second recharge container connection joint and
the seal ed recharge container, and a second recharge container isolation
val ve connectwigrelsdheweeharge buatzinse ehvenical delivery epad e IRIRIIFET connection joint and

the seal ed r echar g ¢ oot Al D6lsind Mot BAIcBurclE bR BARuGONt ai ner _chen cal
’ Lathir

delivery conduit “conpris recharge contal ner control valve
connect ed betcomenioh judnt tudi theckealecbeomtairter,on j oi nt and the seal ed container, a

third recharge container joint adapted far fhe the sealed to
cont ai ner, connecﬁ%’ﬂ‘iM@?f“?ﬁe@J?‘ﬁtiaﬁa@mgg%ﬁ%"cﬁ??%ﬁf?%@n@gdnd the seal ed
contai nefp  @odciiher LohREREeGReE M8 tititd Wiincitida jelitiaadithy sdaled camameect ed bet ween

the third recharge container connection joint and thgl ﬁ’%ﬁl ed recharge
container, a fourdthird eelieee sentaines dsqlafien vaive gonnected betyer e Bffinect ed bet ween

the third  recparge 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; 4

{iv) a pressurization gas block regulator connected between said first
pressurization gas block connection joint and said pressurization gas bléck gas

~30  conduit;




recharge container connection joint and the seal ed rechaqggafmRiRjoger, 15 a
port connected between the third recharge container connection’joint and

t he seal ed recharge container, and a diptube with a first end extendi ng
into the seal ed recharge container and in line with the recharge contai ner
chem cal delivery conduit. 34. A chem cal delivery systemaccording to one
of clainms 31-33, wherein the prefabricated pressurization gas bl ock
conprises: (i) a first pressurization gas bl ock connection joint adapted to

receive an inert o&pxapiesinizadbn fablbtk HIREcARRES BiweAkii®fispas bl ock gas
res i zation, | ock 1sol ation val ve connect ed

conduit; 25. (iii)._.a r as

bet ween said fPF‘@%"’%B‘é%B&f‘%‘é’P‘?W“@ t%&ﬁ@@rﬁ%‘%@?%ﬁlqcﬁﬁﬁt and said
pressuri zat i onegsit;bl ock gas conduit; (iv) a pressurization gas bl ock

regul at or connect eg between said first pressurization gas bl ock connection
joint and said pre ?bﬁ@%?W‘@&@%F-M@WGWG&M@@,cmanyaﬁuary 2006 57
(v) a pressuri gt proBusdonPhanbck tornb@ion foni RRGHA PreRGlNR Bfo&caéak“t

pressurization gas bl ock connection joint and said presSurizdtion gas bl ock
gas conduit; 9opluit, and st pressurization gas bl ock pressure sensor

connect ed bet ween. [ i | j [ | ock..connection joint
and sai d pressuri zg‘??éﬂ“&i@%ﬂ%%ﬁ%’%@&@o@&@eﬁ?aﬁ%s)“dﬁ% ressurization
gas bl ock chedanessuizetiongarhicek cauedien joint andsaid grefsurimtion gas Bsckipas zat i on gas

bl ock connecticgﬁq&toénrat and sai d pressurization gas block gas conduit, and
10 wherein the at 1east one pressurization gas bl ock gas conduit conprises:

a second p¥essurization gas bl ock connection joint adapted to be attached

to an integral blogk, a pressurjzation_gas block needl e val ve optionall
oY \;@gﬁmstﬁqq&least bone pressurizau%n gasblo%k gas conduit comprises: P y

connect ed bet _

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
integral block,
(i) at least one purge gas conduit,
(i) an purge gas isolation valve connected between the first purge gas
congection joint and purge gas conduit, '




is second pressurization gas block connection joint and ggijgnbesdoeval ve, a
pressuri zation gas block control valve connected between said second
pressurization gas bl ock connection joint and said pressurization gas bl ock
check valve, and a second pressurization gas bl ock pressure sensor
connected between said .20 second5pressurization gas bl ock connection
joint and said pressurization gas block check valve. 35. A chemi cal
delivery systemaccording to clainms 31-34, wherein the prefabricated purge
gas bl ock conprises: 25 (i) a first purge gas connection joint adapted to

be connected to a(f'rst integ[rgal bl ock, (ii). _at |east one purge gas
conduit, (iii) an PUPEEYEIean F&?‘Pﬁffﬁ‘kﬁ’ﬁﬁw IFETREEABENPREELR t he i r st
purge gas cojubeaidparge gBichitduignd purge gas conduit, 16 January 2006 58 (ivV)
a pressure regul atér connect ed between the first purge gas connection

joint and purge gA% APBFRGERs filtey Gppucsted between thedfirgtipuke pascopieeliandeinb et ween t he
first purge gafpegepseddden j ol nt and purge gas conduit, $ (vi) a purge gas
control valve connected between the first purge gas connection joint and
pur ge gas’condui t ((AAge gas sogire] valyaeonastsd Retwedn ke froipuegstged bet ween t he

first purge %ﬁﬂecﬁoaw%dgﬁggdg%dahduﬁnd purge gas conduit, (viii) a purge gas
pressure sensor connhected bet'ween the first purge gas 10 connection joint
and purge gas con@i) 2purgagss ¢liesh) valve gonmgaieddmvetn thevfirsepirpé gisi on orifice

connect ed ar %WOHE’EHP%%@E{@?%&@@@”O' val ve, and 15 wherein the purge gas

conduit conpri.ses: ond purge gas connection joint adapted
to be connected t@iiip2pargogd prssugaegasconitcRg bétvedd iectkst pardd gas

10 connection joint and purge gas conduit, and -
(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,
25 (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, ’




at |east one purge gas control valve, connected between f6¢afuafyst00pur ge gas
connection joint and the second purge gas connection joint. 36. A chem cal
delivery system according to one of clainms 31-35, wherein the
_prefabricated waste recovery bl ock conprises: (i) a first waste recovery
connection joint adapted to receive9waste fromat |east one integral

bl ock, (ii) a sealed waste recovery container, 25 (iii) a waste recovery
inl et connected between the seal ed waste recovery 'container and the first

wast e recovery ComyeGks Mstd RbdVery chiti) valvesBRRAG WRRESME FaMYRIY connection
joint adapted to be attached to an integral block, (v) a waste exhaust

connect ed be%‘\ﬂé'%?ﬁ"aﬁ‘ﬁé@b%slaéﬂ wast e recovery container 30 and the second
waste recovery CeqGldRechinflovet hbicald i8R ARyl M o falbd St vast e

recovery control valve connected between the waste I n and the waste
exhaust, and¥3stgirgcpvesy oputpiner, ek overy | evel indicator for nonitoring the
level ingthe sealed waste recovery container, and 5 wherein the waste
inlet conprises: a second waste recovery control valve connected between
the first wadkmin thewasednlyt comprieeti on joint and the seal ed waste recovery

container, a first ste recover ontainer joint connected between the
first waste to z?’%%@eﬁﬁvﬁgcﬁ(%qi“ﬂ&??ﬁnﬂeﬁtﬁ%gﬂ@n@&gﬁéa’%ste recovery
cont ai ner, a&dvety édnkitionyoint mdiecealdrwasics@baiy @itaiél, ve connected between the
first waste recoyery connection, jqQint and the seal ed waste recovery

contai ner, and toyaste recavenpcopamenpiat copnaclsdprtyecn e fif waste second wast e
recoveryp | salodie\RniRloioRORARE AN ISR oL EnaREORd vaste T ecovery
r

connection joint” and thé seal ed waste recovéry container, a second waste
recovery cont ai ridirstjwgbta recessnrisaation valea carenied brbwesehiofiit Wwasit e recovery

connect 1 on gabyaty AfhehdToii3ah B RS Wask BERLS Sufifll gner - and

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




a third waste recovery control valve connected between thgsfReambogaste 20
recovery connection joint and the seal ed waste recovery container. 37. A
chem cal delivery systemaccording to one of clains 31-36, wherein the
prefabricated vacuum bl ock conprises: (i) a vacuum generator, 25 (ii) a
first vacuum bl ock control valve igoline with the vacuum generator, and
(ii1) at least one vacuum conduit adapted to provide a vacuumand in |line
wi th the vacuum generator, and 30 wherein the vacuum conduit conprises 16
January 2006 60 a vacuum bl ock connection joint adapted to be attached to
at least one integral block, and a second vacuum bl ock control valve
connected between the ¢ ction.joi.nt. and the yacuum generator. 38. A
cheni cal delivery %%"P‘&ﬁﬁ@@&%ﬁﬁ JqinhakRied rbeaftagnefto gk ledbone \hor i n ¢ he

pr ef abri cat ed istedrafebitdck,sumdpl y bl ock conprises: (?) a first solvent- supply
connection joint adapted to gls connected to a first integral block, 10 (ii)
a seal ed sol vent s%i%‘?’@"ﬁ%?ﬂ’ Fheqontrql valye cognegied Batween sher qoBeClion)jgighnt  suppl v
gas inl et coneaCthedachahpbesat he first solvent supply connection joint and
the seal ed container, (iv) a second solvent supply -connection joint adapted
to be conrfected to a second integral block, 15 (v) a solvent supply
delivery outlg co WESH nﬁﬁg i on jal.nt and the

seal ed cont ai %;er, R\r%iﬁ%gggg%ent gﬁl}%gﬁoffﬁlg%ﬂralgﬁ%ﬁp\;a v§éi ggr‘{drlllgfg ed between the
sol vent. suppl $¢ Pisfadsieied sphventsnpripbloshoaprisaad t he sol vent supply delivery

outlet, and (vii) i ly level.jndicator for nitoring the | evel
in the sealed 20 (@oﬁttﬁjgﬁsﬁlg%nf %ﬁg?‘é’f‘ﬁﬁ?wgmﬁg%‘?ﬁ?ﬁﬁa?@% 28 i) et
conpri ses: integral block,

10 (i) a sealed solvent supply container,

(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 first solvent supply container joint connected between ighgwaiy 2006
connection joint and the seal ed container, 25 a second control sol vent
supply val ve connected between the first solvent supply connection joint
and the seal ed sol vent supply contgyner, and a first solvent supply
i sol ati on val ve connected between the first solvent supply connection
~joint and the seal ed solvent supply container, and 30 wherein the sol vent
supply delivery outlet conprises: 16 January 2006 61 a sol vent supply
di ptube with one end extending into the seal ed container, a second solvent.
supply isolation val ve connected between seal ed sol vent supply contai ner
and the second sol vent supply connection joint, a second sol vent supply
container joi nt C%@@ﬁ&&ﬁxgplgﬁ@msmcﬁsﬂeﬁ&'eﬁéﬂmg- o th0 sl Blnin€QNt ai ner and
t he second sol vent ‘supp onnection joint, a“third sol vent supply control
val ve connect ed betsemedsobent|segplysiodlation valw gomiegted beswren sesled sedveat t he second

sol vent supply connection joint nd.a fourth .so nt supply control valve
connect ed bet%ﬂ? @ eéa“% q%rqgsogc&b%lpg}y%o(gﬂ%gﬁrh@ﬁgand t he second sol vent

supply connect i on gjsejoiid solvéid sipfply obntainaijintabnidettd besween sopled sinesiccor di ng to one
of clainms 31-38, wherein_ the gé_ef abricated de%g’siﬁ)l ock conprises: (i) a
first degds bFUgBly conipineeend;thssecond solvent SpRly.Conpeetipnloltt. ached to an- i nt egr al
block; 15 (i) aaiﬁf&ﬂ%n@ﬁﬁﬂzc&imkel@%ﬁﬁ&éd&&vdeﬂ?be@kdmts&ﬂﬂi0 be
attached to an integral block;. (iii) a degas bl ock chem cal inlet conduit
conprising a WFﬁQFT@g

dha secardselventsupplyfonmseiopdeifleaidnd connect ed bet ween t he
first degas bl OCka?ﬂ@@%&%{gﬂlﬁ&%ﬁoﬁ&ﬂe%&wﬁ%ﬂﬁ&ééﬂ&?s‘élv&itOCk connection

joint, 20 (iv) a ne ane cartridge connected between the first degas bl ock
connect i on | osupply aonthittehvend shecenond shdvsatsupplioeoknesionjeost-i on joint, (v) a degas
bl ock chem cal outlet conduit conprising a second degas bl ock isolation
val ve and®connected between the first degas bl ock connecti-on joint and the

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:




second degas bl ock connection joint, and 25 (vi) a degas]éliatiryczoosr ol

val ve connected between the nenbrane cartridge and the second degas bl ock
connection joint. 40. A chem cal delivery systemaccording to one of clains
31-39, wherein the prefabricated filtration block conprises: 16 January
2006 62 (i) a first filtration bl o connection joint adapted to be
connected to a first integral block, (ii) a second filtration bl ock
connection joint adapted to be connected to a second integral block, and s
(iii) at least one filtration conduit connected between the first :
filtration block connection joint and the second filtration bl ock

~ connection joint, viflerBiskilirion blodkicomicttn joif ehyicll R EBReSES0 2l T St
filtration bl ogMedrsipfogfi on val ve connected between the first filtration 10
bl ock connection joint ‘and the second filtration bl ock connection joint, a

filter connected beiilveessond filtratior tdck ibrrkétidh joi adab@Ets b@@&ﬂ;@&%ﬁ?@ joint and
on

the second fi ggcglgitihtgﬁalt&o%lg?&:onnecti on joint, and a sec iltration

‘bl ock isolation val ve’connécted between the first filtration bl ock

connecti on?3j oi nt afiif) mN&SSMﬁhﬂﬁﬁnichuﬁ%ﬁ&teHWn%ﬁCﬁf %ﬁ%}ﬂi nt. 15 20
e pol

I
41. A chem cal Lvery system qQf claim 31, erein t 5 use is a
vapori zer. 42.00%%‘}@#%‘&”}{&5? fifragignblegk coneetionjoint,31, wherein the point of
use is a mnufacturing process tool. 43. A chem cal delivery system of

claim 31, whergi n.the oint of use is an electronic fabrication tool. 44.
A cheni cal delilsi{% %9@?%%%@&%@6&1, wherein the point of useis a -

sem conduct or pr oc£fist fiefion blﬂcrk-is‘oﬁﬁ&ﬁ r .deliveri an ul trapure
chemical {0 a point of use whic cg%rq?gsng‘:&dq’egwwn e frst itration
GCK 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
a second filtration block isolation valve connected between the first frltration
block connection joint and the second filtration block connection joint. '
1S '

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

- 42 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: - - '




16 January 2006 63 (i) connecting a chem cal container bliggkuwesnio®eni ng an
ultrapure chemcal to a chemcal delivery block; and (ii) introducing the
ultrapure chemcal to a point of use. 5 46. A method according to clai m45,
further conprising connecting at |east one integral block to said chem cal
delivery system 47. A nethod accofding to clai m45, wherein the integral
bl ock is selected from a recharge contai ner bl ock, a pressurization gas
bl ock, a purge gas block, a waste to recovery bl ock, a vacuum bl ock, a
sol vent supply bl ock, a degas block, a control block, or a filtration
bl ock. 48. A method according to claim45, wherein the integral block is a

sol vent supply block or, a recharge.co i her. bl ' her conpri si ng
the step of 15 defl] Gepsctige %1‘:1’5'81@8&3%1?66%%& ?Oﬂégg‘lg(a%ﬁlﬁﬁa@ggd%ﬁc%r to
i ntroduci ng tie chddidaPddivey 6lbemingal to a point of use. 49. A nethod

according to claim45, wherein the solvent is selected fromthe group
consi sting of. is@®r W,mﬁ‘g?ﬁp%?fgq‘ﬂ?aﬁ?ﬂo"‘fge&w'opanol / t etrahydrofuran 20

m xtures, tetraglyne, xylene, toluene, butyl acetate, benzonitrile,
et hanol , hexane, octane, or m xtures thereof. 50. A.net i&ioaccordi ng to

cl ai m 45, 5 whelbei nA msthod agepring to claim 47, Jurther cogprising ponnecking:at leashongy 1 o

according to iﬁtlaﬁhl@loél?tosm%ﬁeﬁﬁdﬂl&ﬂ@@ﬂﬁ%- of use is a manufacturing process
0

tool. 52. A net according to claima45, wherein the point of use is an
electronic fabrication tool. 30 16 January 2006 64 53. A net hod according

to clalm 45, wher ol i hoh b Sin @ iRBlrhiCEabcicid &fBkiod FERNUT act ur e
tool. 54. A r#g?hoghg%l%’:&(;r mgggtog%g?ﬁhzg,n V\/nlgtrg'%ri n the point of use is a
seni conduct ora recharpe @owizer ilanh) a pr&Surizatongesidutk cxcogecBan blotkpa WA m 45, wher ei n

the ultr ?(P ur ereo%be?yn?ﬂg&! a Vaommy klgc‘izf £ sgo!\'cnt 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




fromtetranet hyl sil ane, dunethyt-dicmet hoxy-sil ane, 16 January 2006
copper (I'1) bi s(hexaf |l uoroacetyl acetonat e),

copper (1 1) hexat | uoroacetyl acetonate |1o0. tetranethylvinylsilane,
triisobutylalumnuin, trinethylannalane, triethylamn nalane,

di et hyl et hyl ani nal ane, bi s(trinmet ¥ ani n) al ane, di net hyl al um numhydri de,
titaniumtetrachl oride, tetrakisdinmethylamno titanium (TDVAT),
tetra-kisdiethylam no tantal um (Ta(Net)4), penta-Idsdiethylamno tantulum
Is (Ta(Net)s), tantal um pentachl oride (TaC s), tungsten hexocarbonyl
(WCO 6), bisdipival oyl netl xanato barium (Ba(DPM z),

bi sdi pi.val oyhnet hanato strontjum (Sr(DPM z), bis-isopropoxy

bi sdi pi val oyhngshangt“%?ﬂ‘?‘ilfcﬁ?f Aigsd S‘%ﬂ?ﬁ?‘)‘f@lﬁpw fuger s ARRPRIEAERPTUNG num
(TMA), . tetrakhmohemt byl am no zi rconi um (Zr (NVE) 4), tetaakisdiethylam no
zirconium 20 (Zr(Net)4), zirconiumt-Butoxide (Zr(t-OBu)4,

tetral dsdi et hytam no hafnium (H (Net)4), tetral dsdi net hyl am no haf ni um

Hf (NVE) 4), hatf o , | acet at
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acetyl acet at e PrEceipl- (1r(Acae)), dipival oyl net hane conpounds, al koxi de
conpounds, 25 bi sdi pi val oyhnet hanato | ead (Pb(DPM z),

bi sdi pi val oyl met hanato zirconium (Zr(DPM4), trinethyl bismuth (Bi M3),
t etraet hyl ort hd%i | iﬁcat:thod(a?r@ﬁ@)gtoclﬁmﬁﬁah'hﬂnnpmnmaqmmmhbrdieal(lsm(e&d t)s),

tetramet hyl cych{)) “'&%E@E %ﬂ" il
bis(tertiary-butyl am n X %ret hyl phosphate (TWMPO),
tri met hyl bor at mpﬁéfmwmmﬂmraamabeydnptbpsqpb&r(mhc(xﬂ'ﬂﬂo)cetylaoctonatc

10. tetramethyli(inylsilanc, triisobutylaluminum, trimethylamipalane, trethylaminalane,
dimethylethylaminalane, bis(trimethylamin)alane,
dimethylaluminumhydride, titanium tetrachloride, tetrakisdimethylamino
titanium (TDMAT), tetra-kisdiethylamino tantalum
(Ta(Net)), penta-kisdicthylamino tantulum
15 (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-OCsH:DPMs, trimethylaluminum (TMA),
' tetrakisdimeihylamino zirconiun (Zr(NME)«),.-tc_trakisdiemyiamino zirconium .-
20 (Zr(Ned)), zirconium ¢-Butoxide (Zr(--OBu), totrakisdiethylamino hafium
_ (Hf(Net)q), tetrakisdimethylamino hafnium (Hf(NME)), hafnivm t-Butoxide
. (Hf(t-Obu)s), trihexafiuoroacetylacetate platinum (Pt(Ffa)s),
bis(ethylcyclopentadienyl) ruthenium (BCp:Ru), acctylaoetate iridiuvm
(Ir(Acac)), dipivaloylmethane compounds, alkoxide compounds,

25 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). '




