WO 03/ 041881 PCT/ EPO2/ 13491 1 Source liquid supply apparatus having a

cleaning function This invention relates to a source liquid supply

appar at uswbamiomgsa cl eaning function, to a nmethod for detraaliPoz134be source

tank from said supply apparatus, and to a nethod for cleaning a source

liquid feed conduit. Mre particularly, this invention 5 relates to the

structure of an apparatus for supplyind a source liquid, such as a chenical

reagent, to a particular facility, for exanple, to a netalorganic chem cal

vapor deposrtron (MOCVD) app ratus he |n ent. |on additionally relates to
1Y id supRply gobaraius bayind agleaninguoclion s 10 Descrrptron of the

Prior Art The equr prrent used to fabrr cat e ,sem conductor devices a

el ectroni c débisciswention reladas timenSQUICE elifivich Supp nﬁPW@tL@oU?\@BQI? a(ggng n

the formof difficult-to-handle chem cal reagents whose residues are

di f fi cuffandtiony terewetladriaryetachingthe souresctantofion said spRlyanpesdius e ©@ sas

passed through, for exanple, a manifold or vaporizer, the 15 interior

t her eof neethogtiobelesminigs tiasborce! guid dade cconguibur fiong rmntibuhrﬁarthit’ogirmbnﬁnrj ust

a 'sinple gas purge cycle (repetitive pressurization with gas and vacuum

exhayst yelgftNoithe strictdfs bf 86 abpara@is for eubplyiAg & sace Rquid, fichissg ehemical t er
t he reagent A known technol ogy that addresses this problemconprises the

use, QQ%] t' 8, b&‘tr&ﬁ!‘ér %ﬂrt@%ﬂ&amﬂ& ® éﬁie‘t’éﬁ@r‘gaﬂ&: éhephiealNiapar Bbpbshiom

order to I'eve good purging and cleaning of the 20 target conpartnent.

An appar, 0¥, inferféinge tadRdidgy fbhi t ed
St at es (mwéﬁ%ﬁﬂ% éﬁﬂ}lénty{rﬂ)éadrogﬁgu@rl V\ﬂg@gqé%%?gie out sol ventgybased
purging _an cl eani g of a chem cal -handling mani fol d, introduces sol vent

into t h&AIthTHAPY aPRHABEgh a

10  Description of the Prior Art
The equipment used to fabricate semiconductor devices and electronic devices
and instruments frequently employs source liquids in the form of difficult-to-handle
chemical reagents whose residues are difficult to remove simply by a gas purge. Once
such a source liquid has passed through, for example, a manifold or vaporizer, the
15 interior thereof cannot be satisfactorily treated by purging and cleaning with just a
‘simple gas purge cycle (repetitive pressurization with gas and vacuum exhaust) when it
is desired to carry out maintenance or exchange or aiter the reagent. A known
technology that addresses this problem comprises the use, in addition to the gas purge,
of a solvent as a cleaning fluid in order to achieve good purging and cleaning of the
20 target compartment.
An apparatus that employs this particular technology is disclosed in United States
Patent 5,964,230. This apparatus, which carries out solvent-based purging and

cleaning of a chemical-handling manifold, introduces solvent into the manifold through a



WO 03/041881 PCT/ EP02/13491 2 nozzle disposed coaxially with respect to
the mani fold and enpl oys a nechanical scrubbing operation in addition to
resi due dweydhusson. United States Patent 6,033,479 di scl @SEEPA2/pOCESS gas
delivery apparatus for MOCVD applications that enploys an auxiliary

cl eaning apparatus. A slanted cleaning 5 fluid feed pipe is provided in
this systemin order to feed cl eaning A uid into the process gas delivery
apparatus and for discharge of the waste cleaning fluid. This system al so

ot or m N2 bt SRRAlY i, RERGRE 5 e AR, ot HiniBy e f Rlochinical

d both to. detect. .th | ati f deposited material in the pipi
and t o SEEBIncCoRinon fa it RbhER bR hi n” i e pi ping after tho |

cl eaning process. United Sta Patent 5,362,328 discloses an apparatus and
met hod f or fH@H?%gSl#a?éﬁ%%"? éZ’éé 9 Hdisglgpes PAYGCPRR §PF ﬁ@ﬁvwans”a@%aeéeg
conpartment. In this case, an auxiliary cleaning apparatus is used in
order t MQeYDeapplicationsothat emieigean ayyifialicleaning aprarates. nBgdanted deaningbnce
of solid deposits produced during the CVD process. For 15 exanple, when it
i s desi fleid feed fpial is prostdeddh thia eysteinain ordes tafesd ¢leanjpa fluidinichhequpcess
process conpartnent, the vaporizer may be configured with a | arge surface

ar ea hagasdgieliveryigppabetas andafos tizcherdel of the wyasté\tlanngcfiuid. Thjsosystem &lso used
in a CVD system by- products are produced in the vaporizer section from

the sougeftaiRaAnépticahisehseR b 8fe PPdBEI §as 406t Ippveirs driier YR petermineg the
efficiency. The technol ogy disclosed in US 20 5, 362, 328 sol ves t hese

D) MR TR MG ean, i QRSN Sesal chPopaB L p SR
Open (KaKalmBlatith ©f HEpBEMd material in the piping and to detect cleaning fluid remaining
10  within the piping after the cleaning process.

United States Patent 5,362,328 discloses an apparatus and method for feeding
source reagent in vaporized form into a CVD process compartment. In this case, an
auxiliary cleaning apparatus is used in order to protect the source reagent vaporizer
from the negative influence of solid deposits produced during the CVD process. For

15 example, when it is desired to feed relatively nonvolatile source reagent to the CVD
process compartment, the vaporizer may be configured with a large surface area having
a high heat transfer efficiency. When such a vaporizer is used in a CVD system, by-
products are produced in the vaporizer section from the source reagent, which causes
clogging and lowers the vaporizing efficiency. The technology disclosed in US

20 5,362,328 solves these problems by implementing a periodic cleaning of the vaporizer
with an auxiliary cleaning apparatus.

United States Patent 4,738,693 (Japanese Laid Open (Kokai or Unexamined)

Patent Application Number Sho 64-27616 (27,616/1989)) teaches an apparatus for



Pat ent Application Nunmber Sho 64-27616 (27,616/1989)) teaches an apparatus
for WO 03/041881 PCT/EP02/ 13491 3 distributing and purifying sem conduct or
sour ce rewgannsissiThi s apparatus is provided wth a receptratiEroandval ve

bl ock that can be joined to each other in a | eaktight manner. The val ve
block is provided with first and second ports for feeding source reagent
and with a purge port for effecting pérging. Prior to feeding source
reagent, the purge port is 5 opened - while the first and second ports are

cl osed -, i rder fo elimn 1[I in.thag. he
first aﬁ‘l?krg?é’g@ﬂ@%P?&ygﬁds%arh@og@‘zdﬁ gé’vi?ﬂc%ggg%%@g r@dggﬁggf"gﬁ?P Foc{\ﬁ{!gé)tagent
supply is, disclosed in Unit t at es Pat ent 199,5 (IS h
2001): Wiha %Hw&g@%ﬁgl"ﬁgoitﬁ%%@ g"f‘ I?H%%“ﬁ'i?u?a&Q ‘%@Err l@e%%?gﬁgiﬁg%%g

pur pose of purging reagent fromthe piping sysie For. exanple, a vacuum
sour ce, T88IV@g blegls s Brovigas wWHB firstand g‘%ﬁﬁﬁg‘éego«igse{gﬁé ing; Sf’ﬂ&@@ﬁ@ﬁ@‘ n
sources, wherein the solvent is expelled fromthe system accorrpanyi@qr;? feed
of the witbra perge.pork fon eEestincopwBeinge| Riial tofeading selepreagentaha RFghPeits
common to the type of prior art systens under consideration, including the
syst ens opanght—i whildéhdJiirsteandSisatesd parterare ¢lpsedd—abovider ite alifingiecgfhce
of a difficult-to-purge dead space in the vicinity of the joint or

connect irgRalpfig\ee thé hdedib wpaees tfeark thedfitshearcosdoond fomrtsf apdithg gasirflow
liquid to the process apparatus. As a consequence, even after the piping
has beegaggé d, substances such as source liquid, 20 cleaning fluid, and
sem deconposed materials therefromcan easily remain within this dead

space. Wien, pho0 ! 1l 98 s ch AR ihNUteeOSiatss Patenb 62199, 548N

the source fb‘fgnipﬁé‘@gcfﬁ%%{b%ﬁtsﬁgéyf ormdifficult-to-renove substances

that cl ?@sagf 18" BaR% 2001); this apparatus employs at least three purge sources for the
10 purpose of purging reagent from the piping system. For example, a vacuum source,

solvent source, and inert gas source are used as three purge sources, wherein the

solvent is expelled from the system accompanying feed of the inert gas.

Problems to Be Solved by the Invention

15 A problem common to the type of prior art systems under consideration, including
the systems taught in the United States patents listed above, is the presence of a
difficult-to-purge dead space in the vicinity of the joint or connection between the source
tank and the conduit for feeding source liquid to the process apparatus. As a
consequence, even after the piping has been purged, substances such as source liquid,

20 cleaning fluid, and semidecomposed materials therefrom can easily remain within this
dead space. When, for example, these residues come into contact with air when the
source tank is exchanged, they form difficult-to-remove substances that clog the piping

or produce substances that poison the process. Taking as an example the use of PET



or produce substances that poison the process. Taking as an exanple the use
of PET WD 03/041881 PCT/ EP02/ 13491 4 (pentaethoxytantalum to form high

di el ect riwofoslomssl upon contact with air this reagent rea®C3I/Bm/iB402 and
H2Oto forma gel-like material. In the case of TiCl4 the reaction of this
conmpound with H2O results in the production of HCl, a chem cal that |owers
the film formng rate. 5 This inventi dn was devel oped in view of the

probl ens delineated above for the prior art. An object of this invention

is to provide a source |iquid suppl atus that .in S

cl eanin %@é@?@?ﬁ’ﬁﬂ'&f"l)@%gvo'?'gg 4'%'8&%3{@8%8@”Iqoazﬁcawgﬁgﬁgﬁgcﬁeggﬁ?tng
fluid-derived residues in the vicini.ty of the joint or nection region
bet weenraaets WilhQeeand Hali 19 fPEBA E%Qlﬁ‘ﬁi ma{?ﬁ‘épt HLt o%ﬁs@eoﬁm‘. t%ﬁr{eﬁﬁtbqr??'gnal
object of this invention is to to provide a _nmethod for detachin th?_ source
tank f rithis compewcyish rhOaissultainithe prodystionat Helpp shemigal that W?fgéh%i B i s
to provide a nethod for cleaning a source liquid feed conduit. Means

Sol vi ngfdrimingPratdal ens The first aspect of the invention is a source liquid
supply apparatus that is is characteristically provided with a | eaktight

sourge tank Thistingartioai was sleveloped iigwiel afithe padbleras plebreated abovh far the
di scharge port for the output of said source liquid and a pressurization

port fopribhgrt. M SEsCH AR iRTemidtsisubiptaliion gascé tquitsipplyeasparatudehater y
of said source liquid; a pressurization gas conduit for the feed of the

af or esajfloflseuTd eREhRR BRI BAd that adisRUVAG datiks iYiE: ahdio diebning

pressuri zatlion gas condUit connects the aforesard pressurization port and
a sourcg .aof ! We - S | 3G i LihbSofkdeached
e B ek e iohio el PR SRR RN BB b ot
liquid feed conduit and the source tank. An additional object of this invention is to
10 provide a method for detaching the source tank from the foregoing apparatus. A further

object of this invention is to provide a method for cleaning a source liquid feed conduit.

Means Solving the Problems
The first aspect of the invention is a source liquid supply apparatus that is
15 characteristically provided with
a leaktight source tank that contains source liquid and that is provided with a discharge
port for the output of said source liquid and a pressurization port for the
introduction of pressurization gas for the pressure-delivery of said source liquid;
a pressurization gas conduit for the feed of the aforesaid pressurization gas into the
20 source tank, wherein said pressurization gas conduit connects the aforesaid
pressurization port and a source of pressurization gas;
a flow-switching mechanism that is attached to the aforesaid discharge port and which

is provided with



is provided with WO 03/041881 PCT/EPO2/13491 5 a first port, wherein said
first port is connected to said discharge port, a second and third ports,
whi ch ar ewoaanesssed to each ot her through an i nternedi at @CiriiEpoz2/pssage and
whi ch are connected to the first port, and a val ve nenber that can produce
an isolated state in which communicatign 5 between the first port and the
second and third ports is closed off WRi |l e communi cati on between the
second and third ports is maintained; a feed conduit that connects the

second port | [eser| Ld ity i af or esai d
source |iqui ?1?'{33 pg’&r \Z(%g!ée?ﬁg?{dj‘ﬁ%{aéé:rrlgad%nﬁég@m%%aéﬂ;ﬁgﬁﬁrg%:i:)g "connects the
aforesaid feed conduit w,th a source of 10 cleani fluid.i tg feed
cl eaning fl uf ds‘?ci?{'g ?Hg%gd peaﬁ’dl\ﬂ ch a?rﬁu?%f@eé%sd rclgn%%ﬁlh %ﬂh%t ﬂﬁgﬁéhec S the
feed conduit to a source of purge gas in order to fee rge.gas into the
feed conduit; andnigimedisie deWRasea ?af’ﬂé{‘fh'%ﬂ%@ef’gﬂﬂﬁghl? ﬂﬁtﬁoao??é and
that, when the aforesaid isolated state is i{]ﬁﬁgl ace, exhausts the cleaning
fluid and puagealymmember atecaredrodycs pRtislaladegtata i wiish reosmepisalion |
wherein said exhaust proceeds through the aforesaid second port, .

i ntesnedi ate fl ovbeteesadbe fusidporiand thersecomteanskethinddpertpiscelosgd offi while

i nvention conprises the apparatus of the first aspect wth the

characteristic fegimmesicalieh betwedn thetsecend and thiechdottdisr dajntaived;ar e each
connected, through first, second, and third orifices, respectively, to a

comon 3G9 EBAHLINEYEL doRRbclsURetde@BAd ForidRY & pPésdribedifatittyradiraéetol supply
passage, and the aforesaid valve nenber has the ability to close the first
orifice whil gt her385PE6LrE8 qlibith daRs fabhices
a cleaning fluid conduit that connects the aforesaid feed conduit with a source of
10 cleaning fluid in order to feed cleaning fluid into the feed conduit;
a purge gas conduit that connects the feed conduit to a source of purge gas in order to
feed purge gas into the feed conduit; and
an exhaust conduit that connects to the third port and that, when the aforesaid isolated
state is in place, exhausts the cleaning fluid and purge gas that have been
15 introduced into the feed conduit, wherein said exhaust proceeds through the
aforesaid second port, intermediate flow passage, and third port.

The second aspect of this invention comprises the apparatus of the first aspect
with the characteristic features that the first, second, and third ports are each
connected, through first, second, and third orifices, respectively, to a common

20 compartment that functions as part of the intermediate flow passage, and the aforesaid

valve member has the ability to close the first orifice while the second and third orifices

remain open.



remai n open. WO 03/041881 PCT/ EPO2/ 13491 6 The third aspect of this

I nvention conprises the apparatus of the first aspect with the

char act erwetoo4fsent ures that the first port is connected trar@mpghiz=ofirst
orifice to a common conpartnment that functions as part of the internediate
fl ow passage, the second and third ports are connected to each ot her

t hrough a connection that does not 5 prfoceed through said common
conpartnment and are connected to said common corrpartnent through a commmon

orifice, and_the aforesaid valve nmber has he abi o cl.ose sai
comon ori fi (TE??H*FFLE‘?B‘?I?H% ﬂ’é@ﬂ@’@ﬁ%‘f‘ CPmp§'S?§1\)'é%?ﬁ’%?{aﬁ"§err gggstgﬁpg%tp 'ﬂht us
as described in any of the first through third a

char act &9 §hﬁf,acf%’!§¥'9rf§amﬁ%$ thafethgs Wﬁé@&?‘d’sv‘?ﬂr\f@cmﬁge’}@mlﬁ ”'s‘ﬁ Qﬂgﬁ%ﬁ?eﬁj by
a bellows or diaphragmthat fornms a part of the inner wall of the conmon
conpar t gemmoniserrparimerdsipet funstionai s padepit then interfedisesflaw Rassasat 1 as
described in any of the first through fourth aspects, with the

char act secsnd and dsitduperts bea cannantediin eadtaather threudlea danneotiorethad does nohe
exhaust conduit. 15 The sixth aspect of this invention conprises an

appagat peocsedd@geugtveshid ncamyonf combartinens tandhamiglonhettell tspeaid sommarh t he
characteristic features that a first nounting valve 1is disposed in the

feed copgdh gtart'rﬁbn‘t 'ﬂ'ﬁoM K laidimBh drifBe SARPINE d16rdsaictva1es atunibaIUEs the abiliey ve
I's disposed in the ex aust conduit in the vicinity of the third port, and

t he flo% R ts‘él?i‘%mﬁﬁ%ﬁhﬁfﬁbém is detachable fromsaid first and second

nmounti ng valve he seventh aspect of this invention conprises a nethod

I ﬁre g?;?ﬁhgggg%?gu%@%ﬁ%é to&lgﬁé(mfv REOA BEMBAKS Sn bbFMfatSHPRE ¥orBRA3H Bhydr Of
the first through third aspects, with the characteristic feature that the aforesaid valve

10  member is supported by a bellows or diaphragm that forms a part of the inner wall of the
common compartment.

The fifth aspect of this invention comprises an apparatus as descfibed in any of
the first through fourth aspects, with the characteristic feature that a vacuum exhaust
member is connected to the exhaust conduit.

15 The sixth aspect of this invention comprises an apparatus as described in any of
the first through fifth aspects, with the characteristic features that a first mounting valve
is disposed in the feed conduit in the vicinity of the second port, a second mounting
valve is disposed in the exhaust conduit in the vicinity of the third port, and the flow-
switching mechanism is detachable from said first and second mounting valves.

20 The seventh aspect of this invention comprises a method for detaching the
source tank from the source liquid supply apparatus of the sixth aspect, said method

being characteristically provided with a residual liquid discharge process, in which the

exhaust conduit or source tank is depressurized and, utilizing the pressure difference



bei ng characteristically provided with a residual |iquid discharge process,
in which the exhaust conduit or source tank is depressurized and,

utilizi ngwolaoprsessure difference WO 03/ 041881 PCT/ EP02/ 13¢9&EPoZ153ppduced
by said depressurization, source liquid remaining within the feed conduit
is discharged into the exhaust conduit or source tank; a cleaning process,
which is carried out after the aforesdid residual |iquid discharge process
and in which, with the aforesaid isolated state being in place and the

exhaust copdui,t, cl ase cl eani fluid i.s fe I : i l.pi d
condui t Prc?#]‘*&e?rﬁé/ P@éﬁ%ﬁ%‘?ﬂf?aﬁ%"a%‘w‘ge f'ﬁ‘f"fj %H‘La"ﬁﬁ]ggwlhﬁﬁgﬁéo? %gg?(ﬁe‘é‘g‘s
condui t, second ,port, ipternediate flow passage, and third rt wth,

cl eani ndisehenogd 'gii‘?ot eiel’fﬂﬁmt@r?nfiH Oéﬁﬂ‘éf&&ﬁa%rfﬂéﬁ?“'ﬁg p(ﬂ(éerséag’?'@}‘ i3 5aHes and
the cleaning fluid is discharged, into the exhaust conduit; a ga ur ge

pr ocess Ooub@iterihe efarapaifsasidual liguicdiseharga PEpeassiand 'BIVQHW’H’&t'b’ihg@zg'%Séﬁ’d in
which, with the aforesaid isolated state being in place and the 10 exhaust
condui t isolaise dfate loeing ipaplace ahddhe rexhausiccqndviecionesl, claaning flyidis fachEoreed
conduit so as to fill the interiors of the feed conduit, second port,

i nt es metheatkahingwiuidassaigéd, intonthet feaddcpduit e tds fmufitydhedsteriarsdof thenféash t he
exhaust conduit is thereafter opened and the purge gas is discharged into

t he exhagsduit @edond portNthidrneirliate fiownpassziges and thivdipott with cleaningdiutditaraf t er
the aforesaid purge process and in ich the flowis sw tching nmechani sm

and t he$ QidhethbadihaRse coRilfl BaheRRaF BpEndd anttthe ciamiefilidayidtschargyd v

appar atus by detaching the flow sw tching nmechanismfromthe first and

d . [ I T, i t t-hi S j ' th
recon B T8 A P08, et D o o e SR ey 1

y additionally
Get achmElfEnoReBESE R i Wifih i BerarEpsal sl s bR iR the
10 exhaust conduit closed, purge gas is fed from the purge gas conduit into the feed
conduit so as fo fill the interiors of the feed conduit, second port, intermediate flow
passage, and third port with purge gas, and in which the exhaust conduit is thereafter
opened and the purge gas is discharged into the exhaust conduit; and a detachment
process, which is carried out after the aforesaid purge process and in which the flow-
15 switching mechanism and the source tank are together detached from the source liquid
supply apparatus by detaching the flow-switching mechanism from the first and second

mounting valves.
The eighth aspect of this invention comprises the method of the seventh aspect,
which is characteristically additionally provided with a process which is carried out after
20 the aforesaid detachment process and in which the feed conduit and exhaust conduit
are interconnected through the first and second mounting valves and purge gas is

flowed from the purge gas conduit through the feed conduit and into the exhaust

conduit.



are interconnected through the first and second nounting val ves and purge
gas is flowed fromthe purge gas conduit through the feed conduit and into
t he exhauwD o3mersdui t. WO 03/ 041881 PCT/ EP02/ 13491 8 The micmteroasyect of
this invention conprises the nmethod of the seventh or eighth aspect
characterized by the repetition in the cleaning process of the feed
operation in which cleaning fluid is Bed into the feed conduit and a

di scharge operation in which <cleaning fluid is discharged into the exhaust

conduit by the feed of purge qas into the. 5. fe ALo [T] M Y h, _aspect
of this | nvehte ot aprtSFisfiaVentBhdenaiisendhf FifiSdoh s s<Vafiul SELTE LG
in that in the discharge operatign th(tel'einterjor of the {ee% conduiﬁ%j's
first pvkacahrralezedoby the repsjian iy the,clepping RPcesst gk Mgateedi Wperatin n
exhaust conduit closed and the exhaust conduit is thereafter opened, 10
The el ewbithnclgepiaet fluid is Hied intavibat fegd sandyitranichaadiseharge LRAMAPH N
section of a feed conduit that connects a source tank with a prescri bed
facilitglehoingt fhdd [sidjscbarged infeethei exhatisticorduit Qyithe feedsel puigacdas o theai d
met hod being characteristically provided with a preparatory process, in
whi ch afegidadondut. set up in which a first valve is disposed at one of the
two ends of said target section and a 15 second valve is disposed at the

other end, imh@rgeth hspddiasreipis wivahlien compiizesVibeChetivdeoblind inth vaspeotls of
said target section, a cleaning fluid source and a purge gas source are

connect Eﬁ?r’aetegaéd lﬁh ‘i’ﬁatqg‘l @l dlscHaRgé VpePRiohi 1B ihtbiRH @R the fsRLebhEL ¥, first

cleaning tluid valve and a purge gas valve, for the purpose of feeding,

respect pvelVriz&d £761"® 1 wbs b§He RUEISE purge gas with the exhaust conduit closed
and the exhaust conduit is thereafter opened.

10 The eleventh aspect of this invention is a method for cleaning a target section of
a feed conduit that connects a source tank with a prescribed facility for the purpose of
feeding source liquid to said facility, said method being characteristically provided with
a preparatory process, in which a state is set up in which

a first valve is disposed at one of the two ends of said target section and a

15 second valve is disposed at the other end, in order to thereby enable

selective closure of the two ends of said target section,

a cleaning fluid source and a purge gas source are connected to one side of said
target section through, respectively, a cleaning fluid valve and a purge gas
valve, for the purpose of feeding, respectively, cleaning fluid and purge

20 gas thereinto, and

a waste tank for the purpose of recovering waste liquid is connected through a

waste valve to the other side of said target section;



20 gas thereinto, and a waste tank for the purpose of recovering waste
liquid is connected through a waste valve to the other side of said target
section; WODWBAB41881 PCT/ EP02/ 13491 9 a residual |iquidpdraphaiyel
process, which is carried out after the preparatory process and in which
source liquid remaining in the target section is discharged to the source
tank or waste tank; a cleaning process,?which is carried out after the
residual |iquid discharge process and 5 which conprises repetition of a

feed operatipn i.n whi.ch cleaning fluid is_f in [ [ with
t he was @ere\%p%"'ﬂﬁ"ahsﬂh%&%e ® r?ﬁ‘%@h }ﬁ‘('fg“ @p%ﬁrﬁfg‘? &Htt %Rteé\lﬂfech%p\%ﬁtﬂﬁ/teﬁ@c\%gsst e
val ve open the cleaning fluid i.s discharged into [he waste. .tank il

f eedi ng purgé‘ngdg;"aﬁﬁﬁ u@%ﬁ%adénﬁ"ﬁ@%g%, Q/\/Itﬁrgﬁ{ sectialy s; @ﬁgbqf eﬁ?«géﬁet he
cl eaning process and in which the 10 interior of the target section is
subj ect ed t o sauiggdapkiphwapte BAK purge gas. The twel fth aspect of this
invention conprises the nethod according to the eleventh aspect

char act er ¢cleaning pro¢ess, vivchols aeidechout efier tefresidtiablintid dissharggaprpeess and
provided with a flowsw tching nechanismthat has a first port that is
conngct ed t owhieh somprised sepetitién of asfeed ropeaatibrt ini which @leaningiflidhis fed into
connected to each other through an internediate flow passage and which are

connect ed t o thdRarfét Sectien Mith tB8 dvadiey ahive cieyaldeind ddischagepspetaitan arwhich
isolated state in which communication between the first port and the

second and t RiidiHRORStel valbé SpBA 1AEIMHIAG fluRP MBEREHEANTeheeRastt tank
second and third ports is naintained,

while feeding purge gas; and
a gas purge process, which is carried out after the cleaning process and in which the

10 interior of the target section is subjected to a gas purge by the purge gas.

The twelfth aspect of this invention comprises the method according to the
eleventh aspect characterized in that one of the aforesaid first and second valves is
provided with a flow-switching mechanism that has

a first port that is connected to the source tank,

15 a second and third ports, which are connected to each other through an
intermediate flow passage and which are connected to the first port, and

a valve member that can produce an isolated state in which communication

between the first port and the second and third ports is closed off while
communication between the second and third ports is maintained,
20 and in that said second port is connected through the target section to the aforesaid

facility and the said third port is connected to the cleaning fluid source and the purge

gas source or the waste tank.



20 and in that said second port is connected through the target section to
the aforesaid facility and the said third port is connected to the

cl eani ng Wows@4msur ce and the purge gas source or the wa®Ca/RPanki49i\O
03/041881 PCT/ EP02/ 13491 10 The thirteenth aspect of this invention
conprises the nethod according to the twelfth aspect characterized in that
the first, second, and third ports arel®ach connect ed, t hrough first,
second, and third orifices, respectively, to a conmon conpartnment that

functions as—part. of the_jnte i A | :

af oresai d vaITBE té'@?ﬂ%’egs#;ét #f@%ag'&gp{'éﬁp%ﬁ@ﬁ%g%%%wpéa;tatcggfdﬁ%go &&‘ﬁ |l e
t he secgn nd third orifices remin open. The fourteen e hi s
i nvent i Bﬁglﬁgﬁﬁpﬁg aéa%'f'?ﬁﬁm&@%ﬁﬁﬁ?'ﬁﬂ’ &Fondy Al b c{é}orgﬁ %‘J\%ee?ﬁ%ﬁ "t%ﬁf.‘rngétﬁ ’
thirteenth aspects characterized jn that in the discharge operatio t he

i nt er i othrepoh HEsk seeerd.sand i P%‘J'qqsr Sesnaclivelyir ;oz@§qrwngnlc<fgoqr{rﬂgﬁ Bt he
feed of purge 10 gas with the exhaust valve closed and the exhaust valve
i s t her éariations ascped. of The intenmestiata oy aassege.t and in ibahtheoafresaid | e a
met hod according to any of the eleventh to fourteenth aspects, _
char act enémieetr has theatbilithto dbsee tesfirdt ofificanwhilp theseesord apd tyrdolifipes raMain 15 a
cleaning fluid feed process, in which, with the purge gas valve, first and

second opahves, and waste valve closed, the cleaning fluid valve is opened
and cleaning fluid is fed fromthe cleaning fluid source to the target

section; a PrRgSHfiesith QRpREOSEHT invBhtidh EGbAYSs &heethbaarcoaiing to dny eed
process and in which, wth the cleaning fluid valve, first and second

val ves, tﬁé‘gle‘(yﬁﬁfheth\‘&l@?t M ash@s RErR R d9AhEh e dRcABRJESherafoN he
interior of the target section I's pressurized to
the interior of the target section is first pressurized to 0.1 to 1 MPa by the feed of purge
10 gas with the exhaust valve closed and the exhaust valve is thereafter opened.
The fifteenth aspect of this invention comprises a method according to any of the

eleventh to fourteenth aspects, characterized in that the aforesaid cleaning process is

provided with

15 a cleaning fluid feed process, in which, with the purge gas valve, first and second
valves, and waste valve closed, the cleaning fluid valve is opened and cleaning
fluid is fed from the cleaning fluid source to the target section;

a pressurization process, which follows the cleaning fluid feed process and in which,
with the cleaning fluid valve, first and second valves, and waste valve closed, the

20 purge gas valve is opened and the interior of the target section is pressurized to
0.1 to 1 MPa by the feed of purge gas from the purge gas source to the target
section; and

a discharge process, which follows the pressurization process and in which, with the

cleaning fluid valve and first and second valves closed and with the purge gas



0.1 to 1 MPa by the feed of purge gas fromthe purge gas source to the
target section; and a discharge process, which follows the pressurization
process awo o3f4188i ch, with the cleaning fluid valve and fricTatroandosecond
val ves cl osed and with the purge gas WD 03/041881 PCT/ EP02/13491 11 valve
open, the waste valve is opened and the cleaning fluid is discharged into
the waste tank while purge gas is supplied. The sixteenth aspect of this

i nvention conprises a nmethod according to any of the eleventh to fifteenth

aspects, said nethod heing characterized, in, that, in.the.cleani process
the interi or V¥V QREN: ﬁﬁ;\é’gs"@e‘fﬁw%l’? PBeTﬁ%ﬁB‘ﬁ&h? ﬁ{e@ng'grfitﬂﬁé%glsﬁﬁgggfgr'ﬁ{ost ate
prior to feed of the cleaning fluid into the target section. The

sevent eent h Hspaaste gank white purgergasds seBAiRd-ses a net hod according to any of
the el eventh to sixteenth aspects, said nmethod being characterized in that
cl eani ng fl uTke sixesnsrdspedt obthis nvestion paprises aimetas eaeordinggierayeet i on
in the cleaning process. 10 The enbodi nents of this invention explore a
vari et y thef elexenthtto dftsenth dspiests, saidenethod beingichasactetizedinbibeat imdhe sleshindi s

i nvention can be derived by suitable conbination of the plural nunber of

di sckospebdeaBfid Inieritr of tiearenget sdction ekt intdhe nedwederbsslirestdte giriot tee
i nventi on has been derived in which sone constituent el enents have been

o t t ed e fd 05 thb SlcRMRAUid TR i taf@atslectient el ements presented for the 15
enbodi nment, tﬂese orrigtadt‘ ed el emsntgélcan be suitably fulfilled by

conventi onal Tﬁ%!s@erlftﬂg?’l\@ ré)sg)glgpgg A iﬁ?e'jt‘tﬁgt i \}ﬁ{sfe!éad metdd atEofding ke afgbt ved

i nventi ve enbodi nent. inents o enti on Embodi ments of this

I nventi e gl%\e/er?t)r(\qloasiiﬂggtﬁeals%’cty Lq"he6ibs rEféﬁgtc?natr&‘?terized in that cleaning fluid

pressurized to 0.1 to 1 MPa is fed into the target section in the cleaning process.

10 The embodiments of this invention explore a variety of executions of this
invention, and various embodiments of this invention can be derived by suitable
combination of the plural number of disclosed constituent elements. For example, when
an embodiment of the invention has been derived in which some constituent elements
have been omitted from the overall set of constituent elements presented for the

15 embodiment, these omitted elements can be suitably fulfilled by conventional well-

known technologies in the actual working of the derived inventive embodiment.

Embodiments of the Invention
Embodiments of this invention are explained below with reference to the
20 drawings. In the description that follows, constituent elements that have approximately
the same structure and function are assigned the same reference symbol and their

description will be repeated only when necessary.



20 drawings. In the description that follows, constituent el ements that
have approxinmately the sanme structure and function are assigned the sane
ref erencewoysbaissand their description will be repeated eanEPMERI91
necessary. WD 03/041881 PCT/ EP02/ 13491 12 Figure 1 contains a schematic
drawi ng of the conduit |ayout in an MOCVD systemthat produces tantal um
oxide (Ta205) film This MOCVD system il%corporat es a source liquid supply
apparatus that is an enbodi nent of this invention. More specifically, this

systemis pravided, w .an |4 qui pply
appar at us 209.9%%%@%;@%&%%@%?@%%%;' ??E t@%@i%ﬁ?g%’?&ﬁr“gc%@g\ﬂO%ﬁ
conpartnent 12, in the interior,  of _which is di_sg/fsed a susceptor 13 that
can hol gystenpivet prodiiegs Hantalum oxidei (asfasidiier Ts MOGYDsvstep Rorates a
conpartment 12 is connected to a vacuum exhaust nenber 14 that can exhaust

t he int ebume difuidheupplgcapparatugpahatmisitanl Zmibetihent aof #is alblestiora vRoem
therein. The process conpartnent 12 is also connected to a feed conduit 16

that carpgeipeally, Thd s(Rrt Aeplanoddani@anmoBMepbaldtus 10 nd arsbgkzdérmmﬁ@ur ce

liquid) and to"a feed conduit 18 that can supply, for exanple,

(oxidiz i conduit 16 is connected to a source |liquid supply
appa?at %@b@@%ﬁqg{atpgggh enbodi nent of this invention, while said feed

conduit 18 ig, cC ed to an sour.ce 15 19. A vaporizer 17 is,di.sposed
G rect |y ups i PeABEN I PPHEr A DLoNEip & RARHENt BroSaRS odiebabBanCIAdinge 16,
this vaporizer 17 functions to vaporize the PET. The source |liquid supply
appar at ifedor obrwhichsisadispased ghtsuseeptoe t3aiiratocan hald, Roprytt Aed FERtsdUr ce
liquid. There are disposed on the source tank 22 a discharge port conduit
f24 for dehistductir WatersWur (ihel prideds asttnparimesis 12 i ig addnbiecieal to aovakttium 26
or
exhaust member 14 that can exhaust the interior of the process compartment 12 and

10  can establish a vacuum therein. The process compartment 12 is also connected to a
feed conduit 16 that can supply PET (pentaethoxytantalum: Ta(OC3Hs)s = the tantalum
source liquid) and to a feed conduit 18 that can supply, for example, O, (oxidizer). Said
feed conduit 16 is connected to a source liquid supply apparatus 20 that is an
embodiment of this invention, while said feed conduit 18 is connected to an Oz source

15 19. A vaporizer 17 is disposed directly upstream from the process compartment 12 in
the feed conduit 16; this vaporizer 17 functions to vaporize the PET.

The source liquid supply apparatus 20 contains a leaktight source tank 22 that
holds the PET source liquid. There are disposed on the source tank 22 a discharge port
conduit 24 for delivery of the source liquid and a pressurization port conduit 26 for

20 introducing pressurization gas for the pressure-delivery of the source liquid. This
pressurization port conduit 26 is connected to a pressurization gas source 28 that can

supply an inert gas, e.g., helium, through a pressurization gas conduit 27 itseif provided



20 introducing pressurization gas for the pressure-delivery of the source
liquid. This pressurization port conduit 26 is connected to a

pressuri 2&Di0d43865 source 28 that can supply an inert ga®CTEPg2/134bEl | UM
t hrough a pressurization gas conduit 27 itself provided WO 03/041881

PCT/ EPO2/ 13491 13 with a valve Vp. A flow sw tching nmechanism Vc (first
val ve) is connected to the discharge pdrt conduit 24. Figures 2(a) and
2(b) contain, respectively, vertical and horizontal cross- sectional

drawi ngs .t hat sch ti ly iLlustrate the iyfetnal ruct e oW
5 swi tcHY't&u‘gan’é%Yl%ﬁﬂgm @iﬂOV%éWEHWW,mFﬁ?W?%Vy év&%'fsgh\fai\%e) Cﬁérﬁ]eﬁﬁc{/?o the
contains a first port 33, a second port 34, and a third port 35 forned
wi t hi n &lischaras poit cerdyitéd.32 and contains an internediate fl ow passage 36
that interconnects said ports. A comon conpartnent 38 is el aborated as
part of the Figuwesre2aat and | 2() pewdaige r@speclivelyt heerticalsand bedzandal arasst hir d
ports 33, 34, and 35 are connected, through first, second, and third io
ori fi cesedfehal 3dmawirgyl thata schempticdllyv dlugtrateo theh dnteomato strectofeardf nitet fld®: The
ceiling of the common conpartnment 38 is defined by the diaphragm 42, while

the gentsQlitcRingt MBCKEMEANAL MAS 2 HoWnS tdfidWis@ftchih gamysharfs EVE eontaihstad fifst can
open and close the first orifice 33a of the first port 33. The di aphragm

ther cor POl R B0 B8 24 60 5 Wi bt 8B 0brmed Wt 30N Baahda2 Ry
openi ng COBBIN FBrnTERCIA B o PRRRStIRIA bt RPN GAIG Por'a) )X SREVEPBoLr e
(position indicated by the solid line in Figure 2§Ia)) (;f the fi rs’;t prtifice
33a whi lcompastinant $8ds elatidratedaseparhaf thednienmediatg flownassage dBnanchthediat, | n
other words, when the valve nmenber 43 is in the position indicated by the
sol i d | isaeohd) dmdythil ports 33, 34, and 35 are connected, through first, second, and third
10 orifices 33a, 34a, and 35a, respectively, to the common compartment 38.
The ceiling of the common compartment 38 is defined by the diaphragm 42, while
the center of the diaphragm 42 is structured as a valve member 43 that can open and
close the first orifice 33a of the first port 33. The diaphragm 42 is driven up-and-down
by a spindle (not shown) disposed on the top thereof, and the valve member 43 is
15 opened and closed accompanying the up-and-down movement of the diaphragm 42.
The valve member 43 can effect opening (position indicated by the dashed line in
Figure 2(a)) and closure (position indicated by the solid line in Figure 2(a)) of the first
orifice 33a while the second orifice 34a and the third orifice 35a remain open. In other
words, when the valve member 43 is in the position indicated by the solid line in Figure
20 2(a), the second port 34 and the third port 35 are in communication with each other

through the common compartment 38 while communication between the first port 33

and the second port 34 and third port 35 is cut off (closed state = isolated state).



20 2(a), the second port 34 and the third port 35 are in comunication with
each other through the commopn conpartnent 38 whil e comruni cati on between
the firstwpas4®81 and the second port 34 and third port PETIEPOZ/Ud49DS f
(closed state = isolated state). WO 03/041881 PCT/ EP02/ 13491 14 Usabl e as
the flow sw tching nmechanism Vc are the DF series, nmultivalve nmanifold,
6LV- F5V (product of the NUPRO Co.) andl4he Mega 1 series, direct diaphragm
val ve, FUDDFTRO 71 G (product of Kabushi ki Kaisha Fujikin). The discharge

port conduit 24 of the sgurce.tank 22 is conpgected to fi.rst rt,. 5 33,
whil e the seE’ﬁﬁHepﬁ?ttﬁﬂ ?‘é"%‘ﬁﬁ@&t gl?cbén'ﬁﬂbq&psqr?e{gﬁ b%gfﬁﬂﬁs’lgﬁlﬂly?h’t e
feed conduit 16 that supplies the PET source liquid. The third port 35 is
connect awnifoldarBL\eRAYuprodusld of tthes NURR®@hE0g §Bgamfe Maga He serias.d Wechi n
the feed conduit 16. A valve V4 is disposed in the upstream section 16a of
t he feediapbraym vaive, FUBDRTR@7{B (roduns of KebushikigtaishaBujikimi. | e a val ve V5
I's disposed in the exhaust conduit 25 in the vicinity of the third 1o port

35. Fl anges Fhd disthlaf2pait eondsipe4 of the soyrcetarde2? encdrinecteetiorttle dinst poni r d
ports 34 and 35 and flanges F4 and F5 are respectively provided on val ves

V4 apd Y8 mnéstpetéécbﬁaq%rt BRGs T dnNesiid RO upEEERA| SHBYR 8 of ftbfead 0

and det achfabl e fromthe " valves V4 and V5. The upstream section 16a of the
condui ¢ SoULeR BENAREE h8 £ aPgRRCHLRE e Infd i3 19 Bofhetld 1o B
Cl cani n@xnausiicannigh 28 11gebEFRTaR of e IR fiezer cnaRRHSt ovRET VA hi o
cleaning fluid is a suitable solvent such as an al cohol, ketone, or ether.
The nmanis dispog insthelupstreanngsction 16Arafioh feed pandydt igdke visindlyiaf thisseeond
purge gas source 57 that can supply an inert gas such as
port 34, while a valve V5 is disposed in the exhaust conduit 25 in the vicinity of the third
10 port 35. Flanges Fc1 and Fc2 are respectively provided on the second and third ports
34 and 35 and flanges F4 and F5 are respectively provided on valves V4 and V5 so as
to render the flow-switching mechanism Vc attachable to and detachable from the
valves V4 and V5.
The upstream section 16a of the feed conduit is connected to the downstream
15 section 16b of the feed conduit through a manifold 52. This manifold 52 is connected
through a cleaning fluid conduit 54 to a cleaning fluid source 55 that can supply cleaning
fluid for dissolution of residues originating with the PET; this cleaning fluid is a suitable
solvent such as an alcohol, ketone, or ether. The manifold 52 is also connected through
a purge gas conduit 56 to a purge gas source 57 that can supply an inert gas such as
20  nitrogen. The manifold 52 is connected to the conduits 54, 56, and 16b through valves
V1, V2, and V3 (V3 = second valve), respectively.

The exhaust conduit 25 is connected to a waste tank 62 for the recovery of waste

solutions and to a vacuum exhaust member 63 that is capable of depressurizing and



20 nitrogen. The manifold 52 is connected to the conduits 54, 56, and 16b

t hrough valves VI, V2, and V3 (V3 = second valve), respectively. The
exhaust cwodaios1s85 i s connected to a waste tank 62 for thecTaroyesdy1 of
waste solutions and to a vacuum exhaust nenber 63 that is capabl e of
depressurizing and WD 03/ 041881 PCT/EPR§/13491 15 exhausting the interior
of the exhaust conduit 25. Two port conduits 64 and 66 are disposed on the
waste tank 62; these two port conduits 64 and 66 are connected to one

anot her egﬁég%{?}@t ﬁge%qg%&zsoﬁ f2 A 'ta{,ggéowfﬁnfzex MAWS tdrC B its 264 iaﬁdﬁgfgr%?%t ed

to one S con € the vdcuum exhaust ne 31is

connected to the ot her  end,of the bypass conduij 6 Val ves 8, and
Cor e dhenssedan theStAsa AT 62: thesy WRLAILRMITTE g 86 4 fognsclag Iooné
enbodi rent of the inventive nethod for cleaning the source |liquid feed
condui t aanthesrthesugbdhespass conduit ®8enThe exheusioceprdyit 2feisaeannegtachio aBRir ce
tank will now be explained with reference to the source liquid supply

appar at gndaf the bypaps conbuittes, hinjletise Bacuumh akhsust niémbercédis cdrinatteddpsheut
t he sequence for changing out the source tank using the inventive nethods.

During arRireldr ¢ é?@bgﬁf‘hoﬁ(ﬂﬁt 85! Vafe¥vr rs, afft vaafe Midpokéd, raspsirelyhi | e
al | es wll

the other valv be cl osed. Under these circunstances,
pressuri.zation S AsSppl uced into the source tank 22 through the
pr essuri"iﬁﬁ %‘W‘%‘@Ftd‘lcgﬂ’o%ﬁc{%;& which is results in source liquid transport
out of the discharge port conduit 24 and supply of PET, (source,liquid
t hrough the fee8MOdHDeAt @ ﬂ?%ﬂ%vem%emeimdaﬁifa?%?n@gﬂﬁ'? FRwcE| (ﬂg &
outlined belowis followed when it is desired to detach the source ta,[l}k_
in

22, for cerdwibiend amembadimens of tae invpative enalbod der defaghing the sopice gl v
t he
now be explained with reference 1o the source liquid supply apparatus 20 in Figure 1.

10  Figure 3 contains a flow chart that lays out the sequence for changing out the source
tank using the inventive methods.

During a typical treatment the valves Vp, Ve, V4, and V3 will be open while all the
other valves will be closed. Under these circumstances, bressurization gas is
introduced into the source tank 22 through the pressurization port conduit 26, which

15 results in source liquid transport out of the discharge port conduit 24 and supply of PET
(source liquid) through the feed conduit 16 into the MOCVD apparatus 10.

The sequence outlined below is followed when it is desired to detach the source
tank 22, for example, in order to exchange the source tank 22. It is assumed in the
explanation that follows that all the valves are initially set to the state corresponding to

20 typical treatment as specified above (valves Vp, Ve, V4, and V3 = open, all other valves
= closed).

The source liquid remaining in the feed conduit 16 is first discharged (process

s1).



expl anation that follows that all the valves are initially set to the state
corresponding to 20 typical treatnent as specified above (valves Vp, Vc,
V4, and \Wo93opwal all other valves = closed). The sourceciTiEpo2/iB4pEmai ni ng
in the feed conduit 16 is first discharged (process S1). W 03/041881

PCT/ EPO2/ 13491 16 This process is initiated with the foll ow ng operati ons:
the valves V9 and V7 are opened and the valves V3 and Vc are closed (the
valve V5 is also in a closed state at this point) and the waste tank 62

and exhaust conduit 25 are depressurjzed by the,. vacyum exhayst er 63.
The val ve V5ﬁ‘"§ Rrﬂ%‘?'ﬁso'ﬁéﬂ'gategn‘ﬁ'?h ﬁl?e‘iof'BW{ opgratidtiy s v ?‘ferSZﬁﬁEgp‘@ﬂ@r at ed
by the depressurization operation between the upstream section 16a of the
f eed conpenad and thewalvas (M3 and N coareglasadk i yalveoydlis alsodn aslasecksiateiat d
remai ning in said upstream section 16a of the feed conduit is recovered

i nto thehig'poire) ahdrtke Glastbriangi62 badessthaust conduli2b &8. dejwesaoizedany theni s
process is repeated until the source liquid in the upstream section 16a of

the f eega&ﬂﬂﬁ‘@xﬁabﬂ%e%@r @3TPTIRS Shle U8 i§ AV Sﬁéﬁed Zhe, geP e gl presatitedn

operation perfornmed on the waste tank 62 and exhaust conduit 25 - an

02 B oo HEESL ) 4Pl A i 15,

can be nary s 'ng typrcal "treatnent, or the
Feduced 1B aldue doas SoRduE and e Msts det Rromnd SRhaRe CodeNie 28, BhRR3RuL
addi tion, opening and closing of the valves V2 and V5 can be repeated
duri ng feaising incsidi upsiceararsgction dpa«f the fegdseondiil iﬁifﬁ@‘fﬁh’?‘éé"tgéfge a8t r om
t he purge gas source 57 for source liquid recovery.
tank 62 through the exhaust conduit 25. As necessary this process is repeated until the
source liquid in the upstream section 16a of the feed conduit has been completely
10 recovered.
The depressurization operation performed on the waste tank 62 and exhaust
conduit 25 — an operation which is necessary for the discharge of residual source liquid
— can be carried out as a preliminary step during typical treatment, or the waste tank 62
and exhaust conduit 25 can be continuously maintained under reduced pressure
15  (except during detachment of the source tank 22). In addition, opening and closing of
the valves V2 and V5 can be repeated during source liquid recovery in order to also
utilize purge gas fed from the purge gas source 57 for source liquid recovery.
The source liquid may also be recovered into the source tank 22 rather than the
waste tank 62. In this case, the source tank 22 is first depressurized by a suitable
20 means and the valve Ve is then opened and source liquid is recovered into the source

tank 22 utilizing the pressure difference between the source tank 22 and the upstream

section 16a of the feed conduit. Although not shown, configurations that would enable



The source liquid may al so be recovered into the source tank 22 rather than
the waste tank 62. In this case, the source tank 22 is first depressurized
by a sui twblos/04381 neans and the valve Vc is then opened ardTEPpor/exli quid
is recovered into the source tank 22 utilizing the pressure difference

bet ween the source tank 22 and the upstream section 16a of the feed
condui t. Al though not shown, configuratiVons that woul d enabl e WO 03/ 041881
PCT/ EPO2/ 13491 17 depressurization of the source tank 22 are, for exanple,

connection of a val ve-equi pped vent conduit o a vacuyum exhaust nenber to
Lhe pr eSeRressurizaipraiane salltaa topk 22are. PhexemBle. GrieRicn|cha Glve eiRged
mechanism Vc is then cleaned with cleaning fluid (process S2). 5 This

pr ocess Viest benguit ara Yastuupnexhausé member tythe praspurizaiioagastapadviiRfe s i s

cl osed (the valves V2, V3, and Vc are also in a closed state at this point)
and the upsthheantssier tof dthe FHow-okittHieg hesthaaiznt Mct isathdntdiearset with cehingi r d
ports 34 and 35 and comon conpartnent 38 of the flow sw tching nechani sm
Vc are fy ' | eaning fluid supplied fromthe cleaning fluid source
55. Thi g’u!:doﬁ)g?%stgn@?é mai ntained for a io period of time suitable for

vaiva vi 1o cninperssed BRbE Re GloULS e Vala VER plensland YRYSR o Vs i g
7" OF cc olasedlltnn eV ol e BHENC BFSISFOULR SRESR B BinaBrD 287 e <.

procedure is repeated until the residues within the second and third ports
34 and 3fpstedmcsaTiion 16af dherfead cenduit3giddhetsesond and dhird phits §4rane3hardn Ve
are entirely cleaned out. The interior of the flow sw tching nmechani sm Vc
i's then dawiraes cohipariesnt (38 eCeesilod3vitching mechanism Ve are filled with cleaning
fluid supplied from the cleaning fluid source 55. This condition is maintained for a
10 period of time suitable for dissolution of PET-originating residues, for example, 30
seconds. The valve V1 is then closed and the valves V2 and V5 are opened and,
utilizing purge gas supplied from the purge gas source 57, the loaded cieaning fluid is
recovered into the waste tank 62 through the exhaust conduit 25. This procedure is
repeated until the residues within the second and third ports 34 and 35 and common
15 compartment 38 of the flow-switching mechanism Ve are entirely cleaned out.
The interior of the flow-switching mechanism Ve is then purged with gas (process
S3).
This process is begun as follows: the valve V2 is opened and the valve V5 is
closed (the valves V1, V3, and Vc are also in a closed state at this point) and the
20 upstream section 16a of the feed conduit and the second and third ports 34 and 35 and
common compartment 38 of the flow-switching mechanism Ve are filled with purge gas

supplied from the purge gas source 57. The valve V2 is then closed and subsequent

thereto the valve V5 is opened and the purge gas is discharged through the exhaust



This process is begun as follows: the valve V2 is opened and the val ve V5
Is closed (the valves V1, V3, and Vc are also in a closed state at this
poi nt) ana@otoam41880 upstream section 16a of the feed conduipCcTard2/43Ie1 second
and third ports 34 and 35 and common conpartnent 38 of the flow sw tching
mechanism Vc are filled with purge gas supplied fromthe purge gas source
57. The valve V2 is then closed and subsequent thereto the valve V5 is
opened and the purge gas is discharged through the exhaust WO 03/041881

PCT/ EPO2/ 13491 _ 18 conduit 25. This procedure is repeated uptil there. are
no t racé@n‘ﬁ#'t 3peaf8\.h|§gprIQ§pHre r'%r‘?ﬁp‘?ﬁtgﬁ Weifﬁ%‘?fet Ae Qgcﬁﬂﬁesaﬁg Chﬂr\’rlp 6‘8@5 34
and 35 and common conpartnment 38 of the flow sw tching mechanismVc. The
source temainizg within s seeanstardi thifsk prriss 34 snyl 355antheamplonceaiparBReRini®al wi t h
t he opening of the valve V2 and, while purge gas is flowng fromthe purge

gas soutmesfldw-siMiching megrhangamVeecti on 16a of the feed conduit, closing the
val ves V4 and V5. The connections between the flanges F4 and F5 on the

val ves V4 anghy3ogid thite2 |i§fl‘\‘éﬁ§je%§c:he@r(9rd:c%§s@1t).t he flow switching

nmechanismVc are then released and the source tfank 22 and the

Vo, That 1 s, THediorRe anrentef yifhEBBRTo ATFATE 2 Rk AN Bkt S
£ || i8siowiBa oAb MO0 CHe SPHIGRT Ta BPSUSesason JAGH (BreRg GRERt

other, either directly or through a connection unit. In addition, an idle
pur ge ( plosingsthe S@)vesV4 aad\b.bEhespnoedtioad betweem thentlangsst F4 and £8con the 16a
of the feed conduit by opening valves V2, V4, V5, and V8, closing valves
V7 and VQiveadnvit bag Vs an®ungflangss FednaridiBc2 on the flow-switching mechanism Ve

are then released and the source tank 22 and the flow-switching mechanism Ve are

10 together detached from the valves V4 and V5, that is, from the source liquid supply
apparatus 20.

When the source tank 22 is to remain detached for some period of time (NO in
process S5), it will be desirable for the valves V4 and V5 to be connected to each other,
either directly or through a connection unit. In addition, an idle purge (process $6)

15  should be maintained within the upstream section 16a of the feed conduit by opening
valves V2, V4, V5, and V8, closing valves V7 and V9, and feeding purge gas from the
purge gas source 57. This can prevent the introduction of air into the upstream section
16a of the feed conduit during detachment of the source tank 22. When, on the other
hand, a fresh source tank 22 provided with its own flow-switching mechanism V¢ has

20 already been set up at the time point at which the spent source tank 22 is detached, an
immediate exchange of the source tanks can be carried out (YES in process $9).

With the valves V4 and V5 closed, a fresh source tank 22 is installed between

said valves V4 and V5 (process S7). The valve V5 is then opened with the flow-



purge gas source 57. This can prevent the introduction of air into the
upstream section 16a of the feed conduit during detachnent of the source
tank 22. wWbaen/ 0481t he other hand, a fresh source tank 22pommproziesdomni th its
own flow swi tching nechanism Vc has 20 already been set up at the tine
poi nt at which the spent source tank 22 is detached, an inmedi ate exchange
of the source tanks can be carried out!{ YES in process S5). Wth the val ves
V4 and V5 closed, a fresh source tank 22 is installed between said valves

V4 and V5, (process S7).,,The val.ve V5 is then o ed, W |

03/ 0418%11“(?(19@9 ESGBAISHLYC Aty o S&g: ﬁ@%ﬁ'&%ﬁﬁﬁﬁ%ﬁh?seb@ftiﬁ?ﬁg%ﬁ%% Mg
the air that has infiltrated between the valves V4 and V5 during, .

i nst al | valvem V4s aegh¥Bsdwing insilighion s exhaywstad waugh thesex %888@“"55?)5. The
shift is then made to the typical treatnent in which PET is fed from the

fresh squocssstS8) Phe shift isethdDBAdeafopthedypisallifedtamad irowhidhePdenafatl Igm: he 5
MOCVD apparatus 10. This shift to the typical treatnent can be preceded, as

necessagy ésrﬁ%wc%dtenkyzz ke MOAVBChGsIaluRU @ Dasad WHTHRX Hamahd Ay tHee
interior of the wupstream section 16a of the feed conduit. The conduit
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val ve I'h terns O unct 1 ona he val ves are
therefore not io limted to particular, t s. For exanpl t.h i ons
of 1t he. eRaRSaAY dariods by sle b A PierarpUI o B SRR ER oF thy MckERT e Ve,
whil e other conduit sections can be nodified as shown in Figures 4 and 5.
Fi gur e upgitaanasaction temealine fapdhgPR@Hit hat schematically illustrates a source
liquid supply apparatus that is another enbodinent of this invention. The
appar at us i nThécenduisdiagtandiimBigurel il fsiraply depists ahexapide.do wdichinmajtiewar. by
not using the manifold 52 to
the valves are represented in terms of their functionality. The valves are therefore not
10 limited to particular types. For example, the functions of the valves V4 and V5 can be
built into the flow-switching mechanism Ve, while other conduit sections can be modified
as shown in Figures 4 and 5.
Figure 4 contains a conduit diagram that schematically illustrates a source liquid
supply apparatus that is another embodiment of this invention. The apparatus in this
15 embodiment differs from the apparatus in Figure 1 by not using the manifold 52 to
connect the cleaning fluid source 55 and the purge gas source 57 to the feed conduit
16. Specifically, the cleaning fluid conduit 54 and the purge gas conduit 56 are

connected in this case to the feed conduit 16 through the usual two-way valves V1 and

V2.

20 Figure 5 contains a conduit diagram that schematically illustrates a source liquid
supply apparatus that is yet another embodiment of this invention. The apparatus in this
embodiment differs from the apparatus in Figure 1 by using two three-way valves V11

and V13 (V13 = second valve) instead of the manifold 52 in order to connect the



connect the cleaning fluid source 55 and the purge gas source 57 to the
feed conduit 16. Specifically, the cleaning fluid conduit 54 and the purge
gas conduwbD 0384m8e connected in this case to the feed comdairPod834vhr ough

t he usual two-way valves V1 and V2. 20 Figure 5 contains a conduit diagram
that schematically illustrates a sourcg liquid supply apparatus that is
yet anot her enbodi ment of this inventi f. The apparatus in this enbodi nent
differs fromthe apparatus in Figure 1 by using two three-way val ves V11

and V13 = I ' | f ' d t

fhe vio 65PDIEESERESH DS, bl MEFUFE 40 SO $7cu k" eBEC Nt RETES
he feed dui S : .

Gondu t pecilivaht e HiergBogied conhir $4 and Bicpissh st anchl SeTE roptiaged 10

through two ports of the three-way valve VII. The one remaining port on

t he t hr eachvafharahveughiva pode wfidiae sireadvaysvalvad/Mal Vae ppetremaiing@ort @h t he

three-way 5 valve V13. The two remaining ports on the three-way val ve V13

are usethd threewsclalvé Nd1upsbneedtes actossthé Galvef 12 teofie pdricontieithresiway t he
downstream section 16b of the feed conduit. The flow sw tching nechani sm

Ve ikl ughratess | THE QY Rimdhih F5HS 6RIhe Bltee Moy vaide 4B Pald iRy WRYortRIcY e

V11l or VI13. Figure 6 contains™a vertical cross’section that illustrates a
embodi mii CBRrea ocibS ABAGHH 318 ol RufiT i T Beagh Bkt 18 B 2
df aphr adeRGOTAUL G ouSeNaring Bisanarise el eterssarees 48) Bod ok s nber
43 for opening/closing the first orifice 33a of the first port 33 that
connect betusettas s thueesvayaratve¥11thVd3val ve nenmber 43 effects opening and
clostng of Figure 6 contains a vertical cross section that illustrates a modified example of
10 the flow-switching mechanism Vc that is another embodiment of this invention. The
mechanism in this embodiment differs from the mechanism in Figure 2 by the use of a
bellows 45 in place of the diaphragm 42. In this case, the end of a bellows 45 bears the
valve member 43 for opening/closing the first orifice 33a of the first port 33 that
connects to the source tank 22. This valve member 43 effects opening and closing of
15 the first port 33 accompanying the expansion and contraction of the bellows 45.

Figures 7(a) and (b) contain, respectively, a vertical cross section and a
horizontal cross section that illustrate another modified example of the flow-switching
mechanism Ve that is yet another embodiment of this invention. In the mechanism of
this embodiment, the first port 33 (connected fo the source tank 22) is connected

20 through a first orifice 33a to a common compariment 48 that functions as part of the
intermediate flow passage 46. The second and third ports 34 and 35, which are

respectively connected to the feed conduit 16 and the exhaust conduit 25, are

connected to each other through a connection that does not proceed through the



15 the first port 33 acconpanyi ng the expansion and contraction of the
bell ows 45. Figures 7(a) and (b) contain, respectively, a vertical cross
section awo 0a/04188ri zontal cross section that illustrate amotriePo2/madified
exanple of the flowswitching nechanismVc that is yet another enbodi nent
of this invention. In the nmechanismof this enbodinent, the first port 33
(connected to the source tank 22) is cdnnected 20 through a first orifice
33a to a common conpartnent 48 that functions as part of the internediate

fl ow passage 46. The second and third ports 34 and 35, which ar
respect?%%@”c%‘ﬁ'ﬁ@% Bgnt gatﬂ@] @é%d’OE‘Bﬁg‘ﬁfjttOl%'eaﬁ%f“m@ EYRRE Weegﬁguw %5,
are connected to each other through a connection that does not proceed

t hr oughcemmonooiiftren46a8 1TCYaRROPEThSY B3, by @esing it Sipaehman odficeafifiaar e

connected to the common conpartnment 48 by a conmmon orifice 46a. The val ve

menber 4idsedwffcthesdongmanitatidrebewsmpntherfiréi pert 88aand theoserondfdnd thérd ports
communi cati on between the first port 33 and the second and third ports 34

and 35 é&'a@ﬁeﬁ B8 §ta'¥e§ ol iéélﬁfédséitafrﬁ) A Beltild 848 A b@lused e tHis edsé fort hi s

case for actuation of the valve nber 43 instead of the diaphragm 42.
Figure 8 cont ai a_condui t__di S LCaly illustrates a source
| qu? d @ tHBB @Ogﬁﬁgﬁz‘f%%em?fg“?gﬁ@g%& gﬁ%}ehégaﬁé@d‘ﬁﬁent of this invention.
The apparatus, in this  enbodi nent, whil avi ng al he sane structure
as the appar BlOyEe 5Iq019§"i‘%19éi9ngﬁ't dmgggmetﬁg{]sg{}ﬁjﬁ@chﬂgm%hpquﬁﬁ?lgpgglqgld
cleaning fluid source 55 that enploys gas pressure 1o delivery. A Q‘&Edl e
val ve Nsupply apparaiissihet iscyal @nethien epthodinenteof\ibis dnenting. Jhe aPPgeus ¥iiiisce 57
for the purpose of controlling the gas flowrate in the purge.Pas condui t
56. A éembadimentcinilg masdtg@inostathei sametsteaicturei as they@pearatysjliugiratedoln i s
used as the three-way valve V11 and as the three-way val ve V13.
Figure 5, additionally illustrates a cleaning fluid source 55 that employs gas pressure
10 delivery. A needle valve NV is also disposed between the valve V2 and the purge gas
source 57 for the purpose of controlling the gas flow rate in the purge gas conduit 56. A
flow-switching mechanism as illustrated in Figures 2(a) and (b) is used as the three-way
valve V11 and as the three-way valve V13.
Specifically, the cleaning fluid source 55 contains a leaktight cleaning fluid tank
15 72 that holds ethanol for cleaning out PET (source liquid). There are disposed on this
cleaning fluid tank 72 a discharge port conduit 74 for delivery of the source liquid and a
pressurization port conduit 76 for introducing pressurization gas for the pressure-
delivery of the source liquid. This pressurization port conduit 76 is connected to a
pressurization gas source 78 that can supply an inert gas, e.g., helium, through a
20 pressurization gas conduit 77 itself provided with a valve V81. The discharge port
conduit 74 is connected to the cleaning fluid conduit 54 through a valve VS2.

Another embodiment of the inventive method for cleaning a source liquid feed

conduit will now be explained with reference to the source liquid supply apparatus



Specifically, the cleaning fluid source 55 contains a | eaktight cleaning
fluid tank 15 72 that hol ds ethanol for cleaning out PET (source liquid).
There arewoiospesed on this cleaning fluid tank 72 a di sciramrg@opm4b1 condui t
74 for delivery of the source liquid and a pressurization port conduit 76
for introducing pressurization gas for the pressure- delivery of the source
liquid. This pressurization port condd% 76 is connected to a

pressuri zation gas source 78 that can supply an inert gas, e.g., helium

t hrough, _a 20 pressuri zati on s cqonduit_ 77 jtsel f provi i e
v - Triuderaeli EBUR By FiogRdal comana tohaaal Bl HuEE sy h
conduit 54 through a valve VS2. Another enbodi nent of the inventiv meft hod
for cl cawingl aMhsodleaRing teigeliSPaion AR EaPe CAMPTISAB PGP AP ] 60
reference to the source liquid supply apparatus WO 03/041881 PCT/ EP02/ 13491
22 i | | uterfatedonduitandivalves VB Yéy ¥51¥W2,amd¥N 'ty a flow chart that |ays out
the sequence of this nethod. The cleaning target section in this case

conpri ses t henhdipst n@R®rseebaeiohbrequiredt foe chagdowodidaningaisd fivst| perforivied V4,
V5, V12, and V13. The set up or preparation required to carry out cleaning
is firsg,Besd %c_j 5 (process S11). In the enbodi mrent under considerati on,
val ves VC 13 (the first and second valves) are provided as

t I t . i f I i ng.; i
P oPe" anabt ofuBP atsediRar ufifer s BRI Yanke RPN ot AP RO <0
the wupstream section 16a of the feed conduit,. A_cleani.n _&}Iui d\ﬁ?ource 55
and a pusljeslare pEVvilag: 8% Psepalatory elgmends fegyisd f‘?regﬁ%@flg’v By YA Girg R Ca

cleaning fluid valve V11 and a purge gas valve V2, on one side of the

target disppseshsealdo epeblecsaieativetalesiira ehthsr twaends efdhe daygatipegtionefe
pur pose of supplying, respectively, cleaning fluid and purge gas. A
upstream section 16a of the feed conduit. A cleaning fluid source 55 and a purge gas

10 source 57 are also connected, respectively through a cleaning fluid valve V11 and a
purge gas valve V2, on one side of the target section (the upstream section 16a of the
feed conduit) for the purpose of supplying, respectively, cleaning fluid and purge gas. A
waste tank 62 is connected through a waste valve V5 on the other side of the target
section (the upstream section 16a of the feed conduit) for the purpose of recovering

15 waste liquid. In the embodiment under consideration these preparatory elements were
incorporated into the source liquid supply apparatus when the apparatus was set up.
The cleaning fluid source 55, purge gas source 57, and waste tank 62, however, may
be connected to the cleaning target section just during cleaning.

The sequence outlined below is followed when it is desired to clean the feed

20  conduit 16 on the occasion of, for example, exchanging the source tank 22. The initial
settings here are as follows: after all the valves have been closed, the valves VS1 and
VS2 are opened and the needle valve NV is set so as to give a flow rate of 10-100 L/min

at atmospheric pressure.



waste tank 62 is connected through a waste valve V5 on the other side of
the target section (the upstream section 16a of the feed conduit) for the
pur pose oWworoaoomeri ng 15 waste liquid. In the enbodi ment w®adaP02/13491
consideration these preparatory elenents were incorporated into the source
| i quid supply apparatus when the apparatus was set up. The cleaning fluid
source 55, purge gas source 57, and wedte tank 62, however, may be
connected to the cleaning target section just durlng cl eani ng. The sequence

outlined belpo foII d when ' t | t d dui t
76, on the ocBatitofs of 15 v@kvaas?pw ¥13nang: Ve PecoBat sehelh aez%?er%%” !
initial settings here are as ws:_after all the valves hav e

cl osed, ccpmbtmma&e@st@iechhnthmlddm ipFdgida Ak N weichdba fiestrg P38 ot

so as to give a flowrate of 10-100 L/mn at atnospheric pressure. WO
03/ 04186f frseA/ RROZLcRiOAnd ARird npdrise 3dazmd &5 while \caimresnivation &l Bnainiainedc
the cl osed condition denotes a condition, as illustrated by the solid |ine

in Fi QUB@m%(eﬁ)thelsacMﬁu aha&rﬂm bits B4RMGL3533Thiss, ¢he 8Med vbivel VDIMdsivessineond
and third ports 34 and 35 while conmunication is maintained between the
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state i ine the "cleanin source I's close from
the upstream  secfjio a of . feed, c e the to the urge
gas souedionI G teas eoncyt while fe i ﬁdtﬁsrn%%%fsﬁaﬁowgg FFooRmpEales
conduit. The closed val ve V13 resides in a state in which the line to the
MOCVD apithrthe wpstreamssastion ékbaoef therfead ceaduibs Theeseskvalve Y1Begsisesting f eed
conduit while the line to the cleaning fluid source 55 and purge 1o gas
sour ce bigte HIRIHIGH et inavitd lthé NOQMD mpparates tli0ds désed bfft fhemftbe dipstredm t .

The closed valve Vc resides in a state in which the Iine to the source

tank 22q}sidnl Pef el feed conduit while the line to the cleaning fluid source 55 and purge

10 gas source 57 communicates with the upstream section 16a of the feed conduit. The

closed valve Ve resides in a state in which the line to the source tank 22 is closed off

from the upstream section 16a of the feed conduit while the line fo the waste tank 62
communicates with the upstream section 16a of the feed conduit.

Residual source liquid in the cleaning target section is first discharged (process

15 8$12).

The valves V9, V7, V2, V12, V4, and V5 are opened in this process in the given
sequence in order to feed purge gas from the purge gas source 57 into the cleaning
target section (upsiream section 16a of the feed conduit) and conduct a vacuum
exhaust on the same section using the vacuum exhaust member 63. Utilizing the purge

20 gas this functions to recover source liquid remaining in the upstream section 16a of the
feed conduit through the exhaust conduit 25 to the waste tank 62.
Recovery of the source liquid can also be effected by performing a preliminary

depressurization of the waste tank 62 and exhaust conduit 25 using the vacuum



fromthe upstream section 16a of the feed conduit while the line to the
waste tank 62 comuni cates with the upstream section 16a of the feed
condui t. WelBaumB1 source liquid in the cleaning target se®CTmPO2/$34Di r st

di scharged (process 1s S12). The valves V9, V7, V2, V12, V4, and V5 are
opened in this process in the given sequence in order to feed purge gas
fromthe purge gas source 57 into the éfteaning target section (upstream
section 16a of the feed conduit) and conduct a vacuum exhaust on the sane

ti ' th h I 63. Uil zi h 20 hi
Funct | oRtraust miGpsr B3 IS BT i, ity HitekeRGh, beb 88 Frsdai. o
the feed conduit through the exhaust conduit 25 to the waste tank 62.

Recover yegfion Hea etifiedeed cauduit anththg wastp darls 62 apd exXRgusi cpnavitig a

prelimnary depressurization of the waste tank 62 and exhaust conduit 25
usi ng t he vaThamowaeliR{id t88 kide(ieé ERQReta & the 3busceh tankt 22veatherthes tathe t hen
utilizing the pressure difference between the upstream section 16a of the
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liquid can al so be recovered to the source tank 22 rather than to the

wast g grfgéangzand t'ﬂesslb%?%éa‘pcﬁga B thteﬂ%ﬁ%'lﬁg thS g{bf%cﬁﬁ'cé farlk ifﬁ)égﬁgﬁiﬁﬁw 4ffd by

a sufta s means an ource en recovere e source
tank 22 .opening Vc a utilizing t pressure difference between th
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g
not shown, configurations that would enable depressurization of the source
t ank 22aadethef ovaséxdapke22.comitbougbnnelr showal wenbeairepiprs thglemouldbmnable or a
vacuum exhaust nenber to the pressurization gas conduit 27. 10 The interior
of the depriisugzatnhgsftthe sotifcertanis 22xee, fdepxaraplel camtbctipn of esa&i&juipped
vent conduit or a vacuum exhaust member to the pressurization gas conduit 27.
10 The interior of the cleaning target section is then depressurized (process $13).
In this process, the vacuum exhaust member 63 remains in operation while only
the valve V2 is closed relative to the situation in the above-described process $12; this
condition is maintained for 1 to 100 seconds. As a consequence, the interior of the
upstream section 16a of the feed conduit is depressurized by the vacuum exhaust
15 member 63 to 1 to 30 kPa and preferably to around the vapor pressure of the cleaning
fluid at ambient temperature (5.8 kPa at 20°C for ethanol).
Cleaning fluid is then fed into the interior of the cleaning target section (process
$14).
Relative to the situation in the above-described process $13, the valve V5 is
20 closed and the valve V11 is opened in the instant process, and as a consequence
cleaning fluid is fed from the cleaning fluid source 55 into the upstream section 16a of

the feed conduit. At this point, the cleaning fluid can as necessary or desired be fed

pressurized to 0.1-1 MPa and preferably 0.3-0.7 MPa by inert gas from the



In this process, the vacuum exhaust nenber 63 remmins in operation while
only the valve V2 is closed relative to the situation in the

above- deswpiob@diispr ocess S12; this condition is maintai neecir@roii3401 100
seconds. As a consequence, the interior of the upstreamsection 16a of the
feed conduit is depressurized by the vacuum exhaust 15 nenber 63 to 1 to 30
kPa and preferably to around the vapor2dressure of the cleaning fluid at
anbi ent tenperature (5.8 kPa at 20C for ethanol).” Cleaning fluid is then

fed into the.interior of theg,cleani target..section.(.pr.oce S14) .

el at | VESERLAREOS, G SPHiFe! 78; hoha LUV GT 70 BEOEEE The EbSteRme vs
is 20 closed and the valve V11 is opened in the instant process, and as a
consequéention t9aahiheyfeadicenduit ard addiienaheptianah mressurization ebthe-elegsingnt o
t he upstream section 16a of the feed conduit. At this point, the cleaning
flui d cHuidamusesdbs ailganimg deil tefloweveine dorcpfudly Sohoi thedntewiod .of -the Mpatraam
preferably 0.3-0.7 MPa by inert gas fromthe WO 03/041881 PCT/ EP02/ 13491

25 pr essgbtionat6a06f thasfeedWonduit SwitH itee eeultarsvitd rrichanicaf s¢dweingrdatioh aanof
t he upstream section 16a of the feed conduit and additional optional

br essur s 8hb Bft hiteiBFadtetlditne ibikrdvARLIRS cbAguiptERAN ng fluid to f1ow

very forcefully rnto t terior e upstream section 16a of the feed
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t in which the i i f th I i i is filled ith

21 ean! nyith FlFa@ngsl s gecess§ 18 tor the valve VI: has been opened in

process S14 and | to 10 seconds have been allowed to elapse, the valve VII
i's closed i AférethensthenV1presdiaenaorenedpsrmrocessf S14 and 1 to 10 seconds have

been allowed to elapse, the valve V11 is closed in the instant process and a period of

10 quiescence is begun. This sets up a state in which the upstream section 16a of the feed
conduit, etc., is filled by the cleaning fluid fed from the cleaning fluid source §5. This
state is maintained for 1 to 100 seconds for a time suitable for dissolution of PET-
derived residues, for example, 30 seconds.

The interior of the cleaning target section is then pressurized (process $16).

15 Relative to the situation in the above-described process S$15, the valve V2 is
opened in the instant process, resulting in the feed of purge gas from the purge gas
source 57 into the upsiream section 16a of the feed conduit. The interior of the
upstream section 16a of the feed conduit is thereby pressurized by the purge gas to 0.1-
1 MPa and preferably 0.5-1 MPa. This pressure is preferably higher than the pressure

20  of the cleaning fluid in order to prevent back flow of the cleaning fluid.

The cleaning fluid is then discharged from the cleaning target section (process

s17).



I 0 qui escence is begun. This sets up a state in which the upstream section
16a of the feed conduit, etc., is filled by the cleaning fluid fed fromthe
cl eani ng Wouwsa4ssur ce 55. This state is maintained for | pPCa/EPOR1BECONdS
for a tine suitable for dissolution of PET- derived residues, for exanple,
30 seconds. The interior of the cleaning target section is then pressurized
(process S16). 15 Relative to the situd®ion in the above-described process
S15, the valve V2 is opened in the instant process, resulting in the feed
of purge gas_fromthe, pur.ge gas ource 57 into,the ups am sect i 16a of
the feed conﬁﬁ[ 'Ve'ltﬂethgn?'gﬂait@? 'Bftﬁ? r?@ovﬁﬁgﬂﬁp@éﬁq é’é‘&‘qut%néi@a fVC'HQ%éSU
conduit is thereby pressurized by the purge gas to 0.1- 1 MPa and. .
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20 of the cleaning fluid in order to prevent back flow of the cleanin?

flui d. Upsiredressection flbaiaf the fedrk nondyit thupuehl ther exhausé conduih 2h do tthe yaste
section (process S17). WO 03/041881 PCT/ EP02/ 13491 26 Relative to the

si tuati ggh 6R.1 B tab Pomtdgeowastedank 626wl Siaust bendlal 2% ci, asnecgusaegor n
the instant process, resulting in recovery of the spent cleaning fluid in
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25 to the waste tan ornt, the waste tank 62 and exhaust
depr ess P ang RABPOSY I e dut “AbhEEres s of 1 sBild M S arbient,
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conduit and additional optional prelimnary depressurization of the waste
t ank 62ceididt andusiditionakboplieraniphelintinaitideresswization ofttbe ovdsie itgnk pArpidee
upstream section 16a of the
causes the cleaning fluid to flow very forcefully from the upstream section 16a of the
10 feed conduit, with the result that its mechanical scouring action can scrape off material
adhering on the inner wall of the conduit 16a.
Processes $13 to $17 are then repeated (process $18).
The above-described processes $13 to S17 are repeated, for example, for a total
of 3 to 100 times and preferably 5 to 20 times, until the residues in the common
15 compartment 38 have been completely cleaned out and removed. Specifically, in the
embodiment under consideration the treatment comprising, inter alia, feed of cleaning
fluid and purge gas into the cleaning target section (upstream section 16a of the feed
conduit) and vacuum exhaust thereof is run repeatedly as a batch treatment. During
this sequence, pressure is applied to the feed and discharge of the cleaning fluid as
20 described above in order to impart a mechanical action to the cleaning fluid. This

makes it possible in the embodiment under consideration to conduct an effective

cleaning using small amounts of cleaning fluid.



to feed conduit, with the result that its nmechanical scouring action can
scrape off material adhering on the inner wall of the conduit 16a.
ProcesseswBl3/04386517 are then repeated (process S18). The pav@mpez/amscri bed
processes S13 to S17 are repeated, for exanple, for a total of 3 to 100
times and preferably 5 to 20 tinmes, until the residues in the comon 15
conpartnment 38 have been conpletely cl&aned out and renoved. Specifically,
in the enbodi ment under consideration the treatnent conprising, inter alia,

feed of cleanjng . fluid and purge gas ,ntq. the ¢l eanin rget section
(upst r eam sedfeohterer i #‘@hﬁleﬁ'ag@ %@‘ﬁ‘dﬁ?"%ﬁonaﬁd ﬁﬁwg‘éﬁ?ﬁa f IRRPENC i s
run repeatedly as a batch treatnment. During this sequence, pressure is
appl i ed(proceseSA®kd and di scharge of the cleaning fluid as 20 descri bed
above in order to inpart a nechanical action to the cleaning fluid. This

makes it posReltvei o thecabmmdesweitedundeess 17 diee abives V5, YéndodtVhare
effective cleaning using small anounts of cleaning fluid. WO 03/041881
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subjected to a gas purge (process S19). Relative to the above-descri bed
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thereby elaborating a state pstream section 16a of the
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opened, resulting in discharge of the purge gas through the exhaust .
condui t irpslischarge f dbedeireei gas thrgugh dhe @xnaush GopdWt &3 of TS PERRERYTS 1% d
remain in the upstream section 16a of the feed conduit.
repeated until no traces of cleaning fluid remain in the upstream section 16a of the feed
conduit.
10 Then, as necessary the source tank 22 can be detached and switched out for a
fresh source tank. The details of the corresponding operations are omitted here since

these operations are substantially the same as those described above with reference to

processes S4 to S8.

15 Experiments
Cleaning treatment experiments were run using the source liquid supply
apparatus illustrated in Figure 8. In this experiment, however, the sampling section
illustrated in Figure 9 was used instead of the waste tank 62 structure illustrated in
Figure 8. As illustrated in Figure 9, an exchangeable sampling section 82 is provided
20 with a sampling bottle 84 that is connected to a port conduit 86 that branches from the
exhaust conduit 25. A valve VA1 is disposed in the exhaust conduit 25 and a valve VA2

and needle valve VA3 are disposed in the port conduit 86.



10 Then, as necessary the source tank 22 can be detached and sw tched out
for a fresh source tank. The details of the correspondi ng operations are
omtted hwoa3pirsse these operations are substantially thecyape2/asot hose
descri bed above with reference to processes S4 to S8. 15 Experinents

Cl eaning treatnment experinents were run using the source liquid supply
apparatus illustrated in Figure 8. In £8i s experinment, however, the
sanpling section illustrated in Figure 9 was used instead of the waste

tank 62 structure il lustr d, A Fi A I d.d I gur, an
exchangeabl ecrbgnﬁ?ri"#ﬂ ssggﬁﬁsrgmg 90@'8‘3]%@9 gtgaA;{?avr&&riﬁattén%tgg ‘%"?’Rg E’ottﬁ?sge 84
that is connected to a port conduit branches fromthe xhaus
condui t 4Bermenis) was made;qf sipigiess étfq?gsé‘&‘g%ﬂ@[}ﬁd EpRUBIde Jamafas & 6,2 ve
VA2 and needl e valve VA3 are disposed in the port conduit 86. WO 03/041881
PCT/ EPOPI3a 9l thigkmess efohaumsans @@ptr@nol@dsv&dd@tﬁﬁm sirfare, pad @ leaginif 0% et
section in these experinents was nade of stainless steel (SS316L) and had
an out simre. dThersberceoliquid 3&s BP9 %apuiret RETk theseleaning fluid was ethanol, the

el ectropolished interior surface, and a length of 1,000 nm The source

i qusd pasgedgad MR %highHpariBETitropyée, addthe sgurée ligdidversssirizatioh gas measbhighy ge
gas was high-purity nitrogen, and the source liquid pressurization gas was

hi gh- pwilifwhéighi.um I n the case of exanple EB (batch treatnent), which is
an enbodi ment of this invention, apparatus set up and di scharge of

residual PET|d fd BRsE AR dampie EEl PlardfidreatPeRy ! inhith B4 efttboditheCertl ng

to processes Sl1 and S12 as descri bed above. e 1o interior of the conduit

sect onidRhubRSapPtatLERLERS Uhh Afibalod of réSBuAPET fn MR LRIt section 16a

were first carried out according to processes S11 and S$12 as described above. The
10 interior of the conduit section 16a was then depressurized to 6.5 kPa by the vacuum
exhaust member 63 (process $13). This was followed by the supply of ethanol
pressurized to 0.3 MPa into the conduit section 16a (process $14) and then by standing

for 5 seconds (process $15). The interior of the conduit section 16a was subsequently

pressurized to 0.6 MPa by N2 gas (process S$16), after which valves V5, VA2, and VA3

15 (see Figures 8 and 9) were opened (process $17) and the pressurized ethanol was

recovered to the sampling bottle 84 (see Figure 9). This cycle of processes $13 to §17

was repeated for a total of ten times. The Ta concentration in the 20 cm3 of recovered

ethanol was analyzed in each cycle by inductively coupled plasma-mass spectrometry
(ICP-MS).

20 In the case of comparative example EC (continuous treatment), apparatus set up
and discharge of residual PET in the conduit section 16a were first carried out according

to processes $11 and $12 as described above. Ethanol pressurized to 0.3 MPa was



exhaust nmenber 63 (process S13). This was followed by the supply of ethanol
pressurized to 0.3 MPa into the conduit section 16a (process S14) and then
by standiwg@ o3foers8b seconds (process S15). The interior of PCAEPODNHAI t
section 16a was subsequently pressurized to 0.6 MPa by N2 gas (process
S16), after which valves V5, VA2, and VA3 15 (see Figures 8 and 9) were
opened (process S17) and the pressurizé® ethanol was recovered to the
sanpling bottle 84 (see Figure 9). This cycle of processes S13 to S17 was
repeated for a_tottﬁl of ten times, The Ta C(F)’nc ntration i he 20.cnB of

recover &N &haMe thaeeongvil seatian; 162204 kY aPisH)e e nalvs, 8 fhtigyous

pl asma- nass spectronetry (1CP-MS). 230 In the case of conparative exanple

EC ( contgiiiuil HolRAIHESHbw @it af 20 ¢fn #fin Was pesulicddde v gendifit sextiod Uda. PET
in the conduit section 16a were first carried out according to processes

S11 and S12 as described above. Et har,lolqﬁf_ressuri zed to 0.3 MPa vva; gxo
03/ 0418Fherethaeriodiscizrgad frem theeporrdbit sestion 19 wanreaverd et Bie At 98 by

adj usting the valve VA3 a continuous ethanol flow having a flow rate of 20
cnB/ mi n thesalwe MAR ébei Figtifeed)owhituchargging therbditha 84 atHeminwitaindervaliss diner ted
fromthe conduit section 16a was recovered at the outlet from the valve

Ta 5 conBrey oD et F 655" 8 BRahOCiaigh et Bledh affeod S bR Ly TLC,

anal yzed by 1CP-M5. The results of the experinments are reported in the
graph incpiggre 11, where the x-axis plots the cunul ative et hanol
consunption in cnB and the y-axis plots the Ta concentration in ppm In

Figure 3, thenaxpsiitdBihal expRbitldnts by repoatarlie tiidBgldpit ialFigoret 16 aimarotihe ar e
reported with an open circle while the experinmental results for

x-axis plots the cumulative ethanol consumption in cm3 and the y-axis plots the Ta

concentration in ppm. In Figure 3, the experimental results for example EB (batch
10 treatment) are reported with an open circle while the experimental results for

comparative example EC (continuous treatment) are reported with an "x". As shown in

Figure 3, the decline in Ta concentration as a function of the cumulative ethanol

consumption was much greater in example EB than in comparative example EC. More

specifically, it is demonstrated that example EB enables an effective cleaning to be
15 performed using less cleaning fluid than in comparative example EC.

Figures 12 through 16 contain conduit diagrams that in each instance
schematically illustrate a source liquid supply apparatus that is another embodiment of
this invention. The apparatuses in these embodiments correspond to modifications of
the apparatus illustrated in Figure 8. These apparatuses can be cleaned by carrying out

20 the above-described processes $11 through $19.
In the apparatus illustrated in Figure 12, the structural member Com1, which

should not be exposed to cleaning fluid, has been preliminarily installed so as to enable



conparati ve exanple EC (continuous treatnent) are reported with an "x". As
shown in Figure 3, the decline in Ta concentration as a function of the
currul at i vwoaBloarsel consunption was nuch greater in exanplPETHBOY/EAL i N
conparative exanple EC. More specifically, it is denonstrated that exanple
EB enabl es an effective cleaning to be is perforned using |ess cleaning
fluid than in conparative exanple EC. B®gures 12 through 16 contain conduit
di agranms that in each instance schematically illustrate a source liquid

supply agpparatuys .that is apother enbaqdi nent. of his inyention. The . .
appar at tfs rqsrﬁlq H'é?etbé‘%%ﬁji rﬁﬂ%t%%e &8(‘38&&%@0? othﬂ%&ﬁ ﬁ?ecg)/qagﬁp Igroet pfhis
apparatus illustrated in Figure 8 These apparatuses can be cl efineg/lb

car ryi n§iragiural Jpemper L c@aske iexemplfiet bysa diaddimags dloyh canteplier { Fﬁé
apparatus illustrated in Figure 12, the structural nmenber Coml, which
shoul d wdficdeneagiosedivep ahleeknvalgef Iptessurdacortioder, pard i fitienar iHowevies: dhe ed
so as to enable WD 03/041881 PCT/ EP02/13491 30 it to reside in a bypass
f r om t hetrootuehli rhemeet iCom2hfar éxanple, slvaive og pressyed seibors is sicanet ualahg
menber Conl can be exenplified by a liquid mass flow controller (MCQ),

or i T i ce,yii&REBnYdt ¥éotiofitRatis Y YBaniipaarat © controller, and filter.

However, the structural nenber , for exanple, a valve or pressure

Co
serecr 1 ChEMRESGOMRRE WBpbiD, OB o i ERAOF S R AR LR 1

target. In the apparatus rgure con

branched into ndui ts 162, and, 163, which are thenselves directed to
three dicPP ‘H'@n?gﬁrg@esaﬁdlg é%’l whicheay 9qﬂe@§ﬁ{¥5ﬁ @qeggqf%nﬁa%i(;g}/egg% RTOCE8S and
a common purge gas source 57 are connected, using a configuration in

conf or nifagjlitigst PA chemgpaleaning fiuid geuicgt Bang aFEQOMENPUrgDd 986 SOHECECBA@IR t S

161, 162, and 163. The conduits 161, 162, and 163 are cl eaned, either
connected, using a configuration in conformity with the apparatus illustrated in Figure 8,

10  to the conduits 161, 162, and 163. The conduits 161, 162, and 163 are cleaned, either
simultaneously or individually, using the above-described processes $11 through $19.
In the apparatus (a dual tank structure) illustrated in Figure 14, two source tanks
22 and 222 are interchangeably provided via conduits 16a and 216 for a single process
facility 10. The source tank 22, a common cleaning fluid source 55, and a common
15 purge gas source 57 are connected, using a configuration in conformity with the
apparatus illustrated in Figure 8, to the additional conduit 216. The conduits 16a and
216 are alternately cleaned using the above-described processes $11 through $19.
In the apparatus illustrated in Figure 15, an auxiliary source liquid tank 322 is
connected through the conduit 316 to the source tank 22. The source tank 22, a
20 common cleaning fluid source 55, and a common purge gas source 57 are connected,
using a configuration in conformity with the apparatus illustrated in Figure 8, to the
additional conduit 316. The conduits 16a and 316 are simultaneously or alternately

cleaned using the above-described processes $11 through $19.



si mul t aneously or individually, using the above-described processes Sl11
through 519. In the apparatus (a dual tank structure) illustrated in

Fi gure l1l4wotoao4mseur ce tanks 22 and 222 are interchangeabl ycpreroz/dadi vi a
conduits 16a and 216 for a single process facility 10. The source tank 22,
a comon cl eaning fluid source 55, and a common 15 purge gas source 57 are
connected, using a configuration in codffornity with the apparatus
illustrated in Figure 8, to the additional conduit 216. The conduits 16a
and 216 are alternately cl.eaned usi t he above-describe C 1
hr ougn 1o, AsPeons CeaningfGE ToLreE 1P8abl & SRR e kA LRI Y . oo
liquid tank 322 is connected through the conduit 316 to the sour,% t ank
22. The disnsed indhr apparatus dtustigiasbin Ejgtmiltgins Praed tg@@r@@egg,usgnél g% mon
purge gas source 57 are connected, using a configuration in conformty with
t he appalesning fluidasin tisdase abajchemsle ¢loaning treaguemi eavebpe Bghiuihe abaw/e-The
conduits 16a and 316 are sinultaneously or alternately cleaned using the
above- derstiibed prwcessss8$3 Hirbugh Sd9glsirglSithaNof 08y cléadiag fiROE. EP02/ 13491 31
A second cleaning fluid source 455 and a second waste tank 462 are

addi i onal | y wHils RaR8Es infodifisatRRBadrRl itefdtibHS twithie dhé Rechiraedl esphere of ahder
to be able to use different <cleaning fluids. In this case, a batch node

I i . _ i h
¢l eani n%o%%@?t}]mﬂfs lﬁ?%%ﬁ%fg\ %ﬁpﬁ?eﬂb‘éﬁﬁ?pﬂg in ii@Figl%ﬂ befkPiomeSHES shoald Beoug

S19 using erther of various nodifications and
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understqQod that these nodifications and alterations also fall within the
scope of NYRON-j nvention. to Advantageous Effects of the Invention

10  Advantageous Effects of the Invention
As has been explained in the preceding, this invention provides a source liquid
supply apparatus that incorporates a cleaning function and that avoids leaving source
liquid- and/or cleaning fluid-derived residues in the vicinity of the joint or connection
region between the source liquid feed conduit and the source tank. This invention also
15  provides a method for detaching the source tank from the foregoing apparatus and a

method for cleaning the source liquid feed conduit

Brief Description of the Drawings
Figure 1 contains a schematic drawing of the conduit layout in an MOCVD
20 system that produces tantalum oxide film and that incorporates a source liquid supply

apparatus that is an embodiment of this invention.



As has been explained in the preceding, this invention provides a source
liquid supply apparatus that incorporates a cleaning function and that
avoi ds | emoioagsessurce |iquid- and/or cleaning fluid-deriwed/rPexidoaes in
the vicinity of the joint or connection region between the source liquid
feed conduit and the source tank. This invention also 15 provides a nethod
for detaching the source tank fromthe32oregoi ng apparatus and a nethod
for cleaning the source liquid feed conduit Brief Description of the

Drawi ngs Figure 1 contains schemgtic drawi ng of the conduit |ayout in an
MOCVD 20 syF&igsties #{e) pff‘réﬂju?z@s GOAYRIRY L\'ﬁ?%‘?&t'&{@g’fiY#‘%ﬁda?%atﬂori@@ lh&P58es a
source liquid supply apparatus that is an enbodiment of this in enfion. WO
03/ 04188ecturpl Evawingsdnat schemgiigadly Buslyatanthe (Mpraad nsteiGiure, @gptéét QWr |
vertical and horizontal cross- sectional draw ngs that schematically

i 'l ustr atvitchihg medhanisah Vet ruct ure of the flow sw tching nechani sm Vc.
Figure 3 contains a flow chart that |ays out the sequence for exchanging

the 5 sourcCeidirek3 dbhiehses oW @hurteiio tiysesutsthef sdéduence fon exeteangitd dius f or
cleaning a source liquid feed conduit and the inventive nethod for

det aghi @Bufc{%etéﬁuhﬁﬁgté@?nplgi’yg'éh%oﬁirﬁéﬁﬁsabﬂmeairﬁ@hwétmdih@ﬂrﬂimdl@@iing a
schemati ca I I

. y lustFates a source liquid supply apparatus that is another
oo TRy ) et Rl SRy s Mief e PR R GBERR L stLAal et
Section ¢ hat 9T fantels 2 HIHTR GESiarL Mt eEnpmaRENIF G ER bR EE
Lhat s ol pparatia That I afother emBodintant o s Inl¥RAS. O™
Figure 5 contains a conduit diagram that schematically illustrates a source liquid
10  supply apparatus that is yet another embodiment of this invention.
Figure 6 contains a vertical cross section that illustrates a modified example of a
flow-switching mechanism that is another exemplary embodiment of this invention.
Figures 7(a) and 7(b) contain vertical and horizontal cross sections, respectively,
that illustrate another modified example of a flow-switching mechanism that is yet
15 another exemplary embodiment of this invention.
Figure 8 contains a conduit diagram that schematically illustrates a source liquid
supply apparatus that is yet another exemplary embodiment of this invention.
Figure 9 contains a conduit diagram that illustrates the structure of a sampling
section that was incorporated in place of the waste tank structure in experiments carried
20 out using the apparatus illustrated in Figure 8.

Figure 10 contains a flow chart that lays out the sequence of an exemplary

embodiment of the inventive method for cleaning a source liquid feed conduit.



Figures 7(a) and 7(b) contain vertical and horizontal cross sections,
respectively, that illustrate another nodified exanple of a flow sw tching
mechani srwbDhiawn4iss1 yet 15 anot her exenpl ary enbodi ment of PChiEPo2/m4ent i on.
Figure 8 contains a conduit diagramthat schematically illustrates a source
liquid supply apparatus that is yet another exenplary enbodi nent of this
invention. Figure 9 contains a conduit3¥iagramthat illustrates the
structure of a sanpling section that was incorporated in place of the
waste tank sfructu elne erinments, carrie 0 out using the a

illustrated W“ﬁg i eogtai g% g;a@% T&'aﬁtfap S a'fﬁ?l r@\ﬁu%atjmrﬁt ﬁﬁ‘?eq"gé})? a‘tﬂ’?%t he
sequence of an exenplary enbodinent of the inventive nethod for cl eans ng a
source CPHRREEG Eredc @HH‘Gl efficagy Gﬁﬁmaf”(ﬂ'ﬁm?}elg@ﬁconﬁgu@iﬂ%Uﬁétnﬁn
contains a graph that reports the results fromexperinents that conpared
the cl eaniag examplaEp (Grich teatpenitthetds eraxemplary e(rwamﬁnbgfsthlSrle\éﬁn%@m )
and an exanple EB (batch treatnent) that is an exenplary enbodi nent of this
i nvention. FFgwre 122oatainsacenduit diagram thhiasghamatibalty iBesisates asalroe liquid
illustrates a source liquid 5 supply apparatus that is another exenplary
enbogli n%uppl?fappbra‘ius het i anuthe e @nisiard 3 mibodimens ofthisdindentiordi agr am t hat
schematically 1llustrates a source liquid supply apparatus that is another

exenpl ary eﬂhfgﬂirémetcoﬂiam@!a%ohawatdg%m tt&t%hémﬂaﬁcglmn@stfme@a@@om@ liquid
di agram that schematically illustrates a source |liquid supply apparatus

that is ag&g%‘g)@ Gymaﬂsvaﬁdtﬁé’ﬂéml n@,{qu‘ameﬂ PiniORvedidrdi gure 15

cont ai ns d| agram t hat sche ust rates a source liquid
Figure 16" coht Pné9?08&&3@%9%5%?%%@hi@*s?ﬁgﬁaéﬁ'?@ﬁ*'f'%t 91702 OB
source | &L)le apparatus that is another exemplary embodiment of this invention.
10 Figure 15 contains a conduit diagram that schematically illustrates a source liquid
supply apparatus that is another exemplary embodiment of this invention.

Figure 16 contains a conduit diagram that schematically illustrates a source liquid

supply apparatus that is another exemplary embodiment of this invention.



supply apparatus that is another exenplary enbodi nent of this invention. WO
03/041881 PCT/EP02/ 13491 34 ddains 1. Source liquid supply apparatus that
i s characwermsstissnal |y provided with 5 a | eaktight source tramkEPbhiai49cont ai ns
source liquid and that is provided with a discharge port for the output of
said source liquid and a pressurization port for the introduction of
pressurization gas for the pressure-deB4very of said source liquid; a
pressuri zation gas conduit for the feed of the aforesaid pressurization gas
into the source tank, wherein said pressurization gas conduit connects the
aforesaid 10 pressurization port and a source of pressurization gas; a

fl owswi tching nechanismthat is attached to the aforesaid di scharge port
and whi &gimss provided with a first port, wherein said first port is
connected to said discharge port, a second and third ports, which are
connected to each other through an 15 internedi ate fl ow passage and which
are connected to the first port, and a val ve nenber that can produce an

i sol ated st atleSourcetliqold suppiwappeacaiusrthatie cheractarsticalily provisedtwitnd t he
second and third ports is closed off while comunication between the
second andaktiyht dopettank shataiontansiedirce liherdandtidiiis ptdvidedowitimaddischainge
second port to a prescribed facility in order to supply 20 the aforesaid

source | i qui @oftOfoyaing Baf;idtléfySaua §b@@el MgLidi | ahdl £ ek drizbtion Jﬁﬁﬂﬁ@ﬁ&ﬁethe
aforesaid feed conduit with a source of <cleaning fluid in order to feed

cleaning f1 ujfd-Joikfort BEprcR8aHZRBH Yas foMe e S8 bITErY JTRAR JoidSe liquid;

a pressurization gas conduit for the feed of the aforesaid pressurization gas into the
source tank, wherein said pressurization gas conduit connects the aforesaid
10 pressurization port and a source of pressurization gas;
a flow-switching mechanism that is attached to the aforesaid discharge port and which
is provided with
a first port, wherein said first port is connected to said discharge port,
a second and third ports, which are connected to each other through an
15 intermediate flow passage and which are connected to the first port, and
a valve member that can produce an isolated state in which communication
between the first port and the second and third ports is closed off while
communication between the second and third ports is maintained;
a feed conduit that connects the second port to a prescribed facility in order to supply
20 the aforesaid source liquid to said facility;
a cleaning fluid conduit that connects the aforesaid feed conduit with a source of

cleaning fluid in order to feed cleaning fluid into the feed conduit;



35 a purge gas conduit that connects the feed conduit to a source of purge
gas in order to feed purge gas into the feed conduit; and an exhaust
conduit twetosoerssects to the third port and that, when thecafeporsavd
isolated state is in place, exhausts the cleaning fluid and purge gas that
have been 5 introduced into the feed conduit, wherein said exhaust
proceeds through the aforesaid second3fort, internediate fl ow passage, and
third port. 2. The source liquid supply apparatus of claim11, characterized

inthat the first, second, and third ports are each cqnnected, . through
first, ScRWea gagkenduitigeisonneeisdhe %5) P‘é@%ﬁf«:ﬁ %Pg}f,cetcg RYFge, BR% i order 1o
compartnment that functions as part of the internediate flow passage, and in
that the af ofesshpurgeiagdnivdhe &echepnduizaadi | ity to close the first orifice
whil e the second and third orifices remain open. 3. The source liquid

suppl y appadausscaidut thatrednneststaatheethird guoort and that, witen ther aforesell jsolated s
connected through a first orifice to a common conpartnent that functions as

part of thestdiedsnrdplate, exmuspasisaganiie flskcand purdetdas thagbdrave been
connected to each other through a connection that does not proceed through

sai dscomon GRARRCEABRto tRNfect SoRAUTDORhERiH @aRiREfhABITIIOCESU trbug the
t hrough a comon orifice, and the aforesaid valve nenber has the ability

toRclose sal %f@%?%irﬂo%ﬁgﬁhgipﬁﬁ-in?é?nfédia@ﬁo@%s%ﬁﬁé,i% #lirgeRl y apparatus of

any of clains characterized 'in that the valve menber is
supported by a bellows or diaphragmthat forns a part of the inner wall of
the comon conpartnment. WO 03/041881 PCT/ EP02/ 13491 36

2. The source liquid supply apparatus of claim 1, characterized in that the first,

second, and third ports are each connected, through first, second, and third orifices,

10 respectively, to a common compartment that functions as part of the intermediate flow
passage, and in that the aforesaid valve member has the ability to close the first orifice

while the second and third orifices remain open.

3. The source liquid supply apparatus of claim 1, characterized in that the first
15 port is connected through a first orifice to a common compartment that functions as part
of the intermediate flow passage, the second and third ports are connected to each
other through a connection that does not proceed through said common compartment
and are connected to said common compartment through a common orifice, and the
aforesaid valve member has the ability to close said common orifice.
20
4. The source liquid supply apparatus of any of claims 1 through 3, characterized
in that the valve member is supported by a bellows or diaphragm that forms a part of the

inner wall of the common compartment.



5. The source |iquid supply apparatus of any of clainms 1 through 4,
characterized in that a vacuum exhaust nmenber is connected to the exhaust
condui t. WO@3/07ts81 source |iquid supply apparatus of any ofPCalERPOIE3421t hr ough
5, characterized in that a first nounting valve is disposed in the feed
conduit in the vicinity of the second port, a second nounting valve is

di sposed in the exhaust conduit in the3®icinity of the third port, and the
fl owswi tching nechanismis detachable fromsaid first and second nounting
valves. 10 7. Method for detaching the source tank of the source |iquid
supply apparatus of claim®6, said nmethod being characteristically provided
with a residual |iquid discharge process, in which the %éﬂf st conduit or
source tank PsThasodssligsicsyprbyapprratys: ¢fiany of§laime Hine deracipdrd
produced by said depressurization, source liquid remaining within the feed
condui t in thatlavebavgexhalstvember isduniecteddadie exiigust 6ardet.t ank; a cl eani ng
process, which is carried out after the aforesaid residual |iquid discharge
process and in which, with the aforesaid isolated state being in place and
the 20 exhaust conduit closed, cleaning fluid is fed fromthe cleaning

flui g condui B, Thé @olifte ligeRHs sy Bpparatusast dny 6fi didimishethrong 5.cotmradtetined f eed
conduit, second port, internmediate flow passage, and third port with

cl eani ng, fHa‘t'iaCﬁrstanQuﬁﬁhc?’%IG@ id G8posodRURE feaduhduii B the Sickafyt &FtheBesest and
the cleaning fluid I's discharged into the exhaust conduit; WO 03/041881
PCT/ BP0 3 %cond odRaPI0E iPUREBSSY iMHe Bxhast RohUGH irPthe AEIRY of Bk

af oresa eani ng process and i1 n
third port, and the flow-switching mechanism is detachable from said first and second
mounting valves.
10

7. Method for detaching the source tank of the source liquid supply apparatus of

claim 8, said method being characteristically provided with

a residual liquid discharge process, in which the exhaust conduit or source tank is
15 depressurized and, utilizing the pressure difference produced by said
depressurization, source liquid remaining within the feed conduit is discharged

into the exhaust conduit or source tank;
a cleaning process, which is carried out after the aforesaid residual liquid discharge
process and in which, with the aforesaid isolated state being in place and the
20 exhaust conduit closed, cleaning fluid is fed from the cleaning fluid conduit into
the feed conduit so as to fill the interiors of the feed conduit, second port,
intermediate flow passage, and third port with cleaning fluid, and in which the
exhaust conduit is thereafter opened and the cleaning fluid is discharged into the

exhaust conduit;



which, with the aforesaid isolated state being in place and the exhaust
conduit closed, purge gas is fed fromthe purge gas conduit into the feed
conduit swoas/swssifill the interiors of the feed conduit, peF@EmniIBort,
internedi ate fl ow passage, and 5 third port with purge gas, and in which

t he exhaust conduit is thereafter opened and the purge gas is discharged
into the exhaust conduit; and a detach®d®nt process, which is carried out
after the aforesaid purge process and in which the flowswtching

mechani sm and the source tank are. together detached., fromthe source liquid
Supply SR UGS PO QLIRS BRSO aiar R esel HRRNBRITART DAY b
first and second mpunting val ves. 8. The nethod oIa&%I aiJn 7 for d tach,ng
the source t #hichoithhibesgforesald jsplatad stgisl Being jh RIage RN the,exhaust conduit
characteristically additionally provided with a process which is carried
out after thelosedrmuge gagds fashifemtthe Prresgaaaanduit ik b fead coadit sa8R t

and exhaust 15 conduit are interconnected through the first and second
mount i ng val fikksheaimierjors gf thyméeed sorfduitveecdndportt hotgsonegiate Aowcrassage, amd ough
the feed conduit and into the exhaust conduit. 9. The nethod of claim?7 or
8 fos detachiHigl pdrewstusurge igask and in hdhichothecexHaugticond iiDissthprdaftenppaned us,
characterized by the repetition in the cleaning process of the feed
operation i nghitdpGlgeay _QdLchHFFbéoSinfcﬁlﬂelé%héuéﬂt%nﬁaﬁ,fbﬁd)ndUlt and a

is!]
di scharge operation in which cleaning fluid is discharged into the exhaust
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PCT/ EPOE/ nmet h claim9 for detaching the source tank
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from the source liquid supply apparatus by detaching the flow-switching

10 mechanism from the first and second mounting valves.

8. The method of claim 7 for detaching the source tank of the source liquid supply
apparatus, that is characteristically additionally provided with a process which is carried
out after the aforesaid detachment process and in which the feed conduit and exhaust

15  conduit are interconnected through the first and second mounting valves and purge gas
is flowed from the purge gas conduit through the feed conduit and into the exhaust

conduit.

9. The method of claim 7 or 8 for detaching the source tank of the source liquid

20 supply apparatus, characterized by the repetition in the cleaning process of the feed
operation in which cleaning fluid is fed into the feed conduit and a discharge operation in
which cleaning fluid is discharged into the exhaust conduit by the feed of purge gas into

the feed conduit.



conduit is first pressurized to 0.1 to 1 MPa by the feed of purge gas with
the exhaust 5 conduit closed and the exhaust conduit is thereafter opened.
11. Met hosofoam4sBeani ng a source |iquid feed conduit conpPCIEPg2/cd4@BNI Ng a
target section of a feed conduit that connects a source tank to a
prescribed facility for the purpose of feeding a source liquid to said
facility, said method being characterigd8ically io provided with a
preparatory process, in which a state is set up in which a first valve is
di sposed at one of the two ends of said target section and a second val ve
i s disposed at the other end, in order to thereby enable 15 selective
closure of the two ends of_ said target, section, a cleaning fluid source and
a purge gas dBurlbe methadophelatnaf ?Qf ‘?F@Clé'f‘ﬁetﬂﬁfs%‘é?%?arﬂ%lpgme §8'drtqeo||‘9u'g

t hrough, respectively, a cleaning fluid valve and a purge gas valve, for
the pur supely@ppReaius.aharacieriead intbatin tae disehatgeroraratiamtne tieger olyine feed
thereinto, and 20 a waste tank is connected through a waste valve to the

ot her sicdaduif issfiist! pressyeized de@ 1 ¢tm1 ¥MBa hhthepieedofepusge roasovidh thegexpaisé
liquid; a residual |iquid discharge process, which is carried out after the
pr epar atcohyuiptioees and dinsl eximaust cohdusibisrtherebitguopkenegirai ni ng in the target
section is discharged to the source tank-or waste tank; WO 03/041881

PCT/ EP0O2/ 13491 39 a cl eaning process, which is carried out after the
residual liquid discharge process and which conprises repetition of a feed

operation i ”1‘@’!‘Mé§wcfd @%ﬁ%&iﬁ HisBuice il Fddd%ondiR cofpRIngS@saning awhidett he
wast e val ve closed and a di scharge operation in which
section of a feed conduit that connects a source tank to a prescribed facility for the

purpose of feeding a source liquid to said facility, said method being characteristically

10  provided with

a preparatory process, in which a state is set up in which

a first valve is disposed at one of the two ends of said target section and a

second valve is disposed at the other end, in order to thereby enable
15 selective closure of the two ends of said target section,

a cleaning fluid source and a purge gas source are connected to one side of said
target section through, respectively, a cleaning fluid valve and a purge gas
valve, for the purpose of feeding, respectively, cleaning fluid and purge
gas thereinto, and

20 a waste tank is connected through a waste valve to the other side of said target
section, for the purpose of recovering waste liquid;

a residual liquid discharge process, which is carried out after the preparatory process

and in which source liquid remaining in the target section is discharged to the

source tank or waste tank;



with the waste val ve open the cleaning fluid is discharged into the waste
tank 5 while feeding purge gas; and a gas purge process, which is carried
out afterwpDlg/o¢eiseani ng process and in which the interior Pefi/RPaB134ar get
section is subjected to a gas purge by the purge gas. 12. The nethod of
claim11l for cleaning a source liquid feed conduit, 10 characterized in
that one of the aforesaid first and seé8nd valves is provided with a

fl owswi tching nechanismthat has a first port that is connected to the

source tank, .a second and third.por ' [ : 0 r

£ hr ough “aeeniBo Toerre dr e g BT and R de SR RIRE 58 ialsk, a6 il
first port, and a val ve nenber, that ca roduce, an, . sol ated st.at.e.i n. whi ch
comuni cat i oNNIFLEQBRHSeSH EERSTITIQR Og@rfgear?ﬁ’ef%@ns@c‘%'ﬂﬁﬁé’ N ﬁlﬂgﬂﬁf‘?cg'r\\{\@

cl osed of f while conmunicati on between the second and third ports is

mai nt ai ned, e tafgeti sectianwithdha wasta Malvp slased andah ischarige: anes ippdhiehyr get
section to the aforesaid faci Iitx and the said third port is connected to
t he cl eani ngwithuihé wasiecealve@pehdhe leaning fvidsisudisehasged HetovihgtwastafRnk wo
03/041881 PCT/ EP02/ 13491 40 13. The nmethod of claim 12 for cleaning a

sour ge |iqui evifileddeding@urde gasstamdact eri zed in that the first, second, and
third ports are each connected, through first, second, and third orifices,

respect iavghy putde proceBEDRhich TS dakigenbut &fedr the rtdanims pascesarand infwhibk the
intermedi ate fl ow passage, and in that the aforesaid val ve nenber has the

abi lity 5 toyehioss thEearbbt sctidhiid basjed@HlE aldiR MRGeBY theuidaigas. or i fi ces
remai n open. 14. Method according to'any of clains 11 to 13 for cleaning a
source liquid feed

12. The method of claim 11 for cleaning a source liquid feed conduit,

10  characterized in that one of the aforesaid first and second valves is provided with

a flow-switching mechanism that has
a first port that is connected to the source tank,
a second and third ports, which are connected to each other through an
15 intermediate flow passage and which are connected to the first port, and
a valve member that can produce an isolated state in which communication
between the first port and the second and third ports is closed off while

communication between the second and third ports is maintained,

20 and in that said second port is connected through the target section to the aforesaid
facility and the said third port is connected to the cleaning fluid source and the purge

gas source or the waste tank.



conduit, characterized in that in the discharge operation the interior of
the target section is first pressurized to 0.1 to 1 MPa by the feed of

pur ge gaswaiosi4tsBe exhaust valve 10 closed and the exhauPCTEROYE4PE

t hereafter opened. 15. Method according to any of clains 11 to 14 for
cleaning a source liquid feed conduit, characterized in that the aforesaid
cl eaning process is provided with 15 a0 eani ng fluid feed process, in
which, with the purge gas valve, first and second valves, and waste val ve

cl osed, the qleapngu i ofakini §208nS AR o SANHAD 1 id el chBdL T Om
the cleaning fTuid source to the target section; a pressurization proceéss,
whi ch fall o the cl ng. fluid feed pcess,_and in, which Ath th

ol eani ngPrane 4 DaREiBdst fatald dnd i paks 2k sefa denfopgchisldndist  ne
20 purge gas,valve.is gpened and. the interior of the target_segction is
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source to the target section; and a discharge process, which follows the
pr essur iof 3¢ Breimestiatedloyngassaosnped in that the aferesaid ¥alvagnembeahasihecakiliy
first and second val ves cl osed and with the purge gas WO 03/041881

PCT/ BP0 0 thsetthe finstwaifioe while the segongzandethird lovificeés respainegeand t he cl eani ng
fluid is discharged into the waste tank while purge gas is supplied. 16.

Met hod according to any of clains 11 to 15 for cleaning a source liquid
feed 5 conduit, characterized in that in the cleaning process the interior

of the target14sefdthed atSordgOiedinly bindigings 1€8s1G8dopEIeaninge S6@tE ligidTeed 0

feed of the cleaning fluid into the target section. 17. Method according

to any Qlongliii charddiefifod f thaf inthg¥Mchards S98Hat6n ihdiintdtidréfthe target section
is first pressurized to 0.1 to 1 MPa by the feed of purge gas with the exhaust valve

10 closed and the exhaust valve is thereafter opened.

15. Method according to any of claims 11 to 14 for cleaning a source liquid feed

conduit, characterized in that the aforesaid cleaning process is provided with

15 a cleaning fluid feed process, in which, with the purge gas valve, first and second
valves, and waste valve closed, the cleaning fluid valve is opened and cleaning
fluid is fed from the cleaning fluid source to the target section;

a pressurization process, which follows the cleaning fluid feed process and in which,
with the cleaning fluid valve, first and second valves, and waste valve closed, the

20 purge gas valve is opened and the interior of the target section is pressurized to
0.1 to 1 MPa by the feed of purge gas from the purge gas source to the target
section; and

a discharge process, which follows the pressurization process and in which, with the

cleaning fluid valve and first and second valves closed and with the purge gas



10 conduit, characterized in that cleaning fluid pressurized to 0.1 to 1
MPa is fed into the target section in the cleaning process.
WO 03/041881 PCT/EP02/13491
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valve open, the waste valve is opened and the cleaning fluid is discharged into

the waste tank while purge gas is supplied.

16. Method according to any of claims 11 to 15 for cleaning a source liquid feed
5 conduit, characterized in that in the cleaning process the interior of the target section is
brought into a reduced pressure state prior to feed of the cleaning fluid into the target

section.

17 .Method according to any of claims 11 to 16 for cleaning a source liquid feed
10 conduit, characterized in that cleaning fluid pressurized to 0.1 to 1 MPa is fed into the

target section in the cleaning process.



