WD 03/041881 1 PCT/ EPO2/ 13491 Source |iquid 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 chemnica
vapor deposrtlon (MOCVD) app ratus he. |n ent. |on additionally relates to
1Y id supRply gobaraius bayind agleaninguoclion s 10 Descrlptlon of the
Prior Art The equrpnent used to fabrrcate sem conduct or devices a
el ect roni ¢ débhisciwention relgtas tonen SaUCE elifluithSUPPYBPRRatuso NRKWRY | 3 a(ggnq 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 problem conprises the

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

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

An appar, O¥&, QSR I ted
St at es (mwéﬁ%ﬁ%\a éﬁﬂyénty{ﬁ)éadrog@u@rl V\ﬂg@gqé%%?@?%ﬁ 8e(ol verlrdtgybfgged
purging s%rdd supply apparatus.

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



cl eaning of a chem cal -handling manifold, introduces solvent into the

mani fol d through a WD 03/041881 PCT/ EP02/ 13491 2 nozzl e di sposed coaxially
wi th respwotosnesshe mani fol d and enpl oys a mechani cal sciPalEPoz13aper at i on
in addition to residue dissolution. United States Patent 6,033,479

di scl oses a process gas delivery apparatus for MOCVD applications that
enpl oys an auxiliary cleaning apparat u€ A slanted cl eani ng 5 fluid feed
pipe is provided in this systemin order to feed cleaning fluid into the

Pr eSS 87 IRk LYSLY cABRERPIR, AbhekPio dhESHBRARaoInd WnilB5t & SlERa g

fluid. ai nS'an opt1 cal "sensor rocess gas feed
pipe in order to determ ne.the maintenance time automatically. This

opti cal SE@??E’H}Q %%ﬁ{a{.@’ Ws%gj't!ﬂﬂtﬁ r{agldagtdé%pﬁﬁlﬁg. accunul ati on of deposited
material in the pipin nd 1 tect cleaning fluid rempi.ning 10 w thin
The o pi ng. kel e Balanh§ 58 T8 45cBaFs Bprepsie gapdelte epsgsath 461

di scl oses_an apparatus and nethod for feeding source reagent in vaporized
f or m i nMPGVB\apRlicatiensstheb epieysean auxifiatyisleaning appraretusauk slanieg claaning ng
apparatus is used in order to protect the source reagent vaporizer from
t he megéuidvieed ipasEnprevisiedsolthid syefens i erder éelfessdclganing duichistadhe prreesss.
For 15 exanple, when it is desired to feed relatively nonvolatile source

r eagent ghe delieer@\dppapaitos ema fopdisagharmgendf, the veasiapleaning fluidy The systémaglsed
with a large surface area having a high heat transfer efficiency. Wen

such a voRRingZah ofticabednsor i A prycdsenyad Yeed PAsH Gl ragret detbnmird itive t he
vapori zer section fromthe source reagent, which causes clogging and

| ower s gt\éﬁﬁﬁéé %ih{eégaﬁtfoméiiic:SmEY-ThTé’@pﬁc%F Ak 8g¥alli RCLGSE Bot id ge Rt the

5,362, 3 ves t e problens by iInplenenting a periodic cleaning of the

vapori zgb., WkafoR b Yepbshet WndtdRdth B PRAY 3hd'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



United States Patent 4,738,693 (Japanese Laid Open (Kokai or Unexam ned)
Pat ent Application Nunber Sho 64-27616 (27,616/1989)) teaches an apparat us
for WO 03w04388BsB PCT/ EP02/ 13491 di stri buting and puri fyipeg/Eperrizaenduct or
source reagents. This apparatus is provided wth a receptacle and val 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 purging. Prior to feeding source

reagent, . the purqge, ROrt. i s - ' I r-5t:

closed .d'jtrﬂoualﬁad 4 B g selrBBHATor atbn Tabifhs; i 2BHaRAGE R pRAAd FCC

I rst and second, pprts, and the s, flow . pas es, S, f t

suppl y WGP ¥ Ave dipais R oot iR O le LRt s¥adEr "
; this apparatus enploys at |east three rge_soyrces for the . 10

pur pose TOe Valvgyblagk ik REpvided Wi firstans ?ﬁ‘?%‘ds‘iﬁg{éeﬁf f?—?#”%?%’i??é,eager\'faa&%m

source, solvent source, and inert gas source are used as three purge .

sour ces withieepiige ndicfor sevting purginex faiarde feading sprce yeagantdbe @Hﬁ%gwﬁef feed

of the inert gas. Problems to Be Solved by the Invention 15 A probl em

commen fopehde -+ywhiletheirsir ard sesgrd @osts uaréeelosethsi-dier adesiio liminalgi @RF t he

systens taught in the United States patents |isted above, is the presence

of a dirghbipind it cheUudgsl dpadesfeame the fiflse aridcisecond glortshangd dhat gas flow
connection between the source tank and the conduit for feeding source

l'iquid gsgé@e‘esprocess apparatus. As a consequence, even after the piping
has been purged, substances such as source liquid, 20 cleaning fluid, and

sen deconposqd -Grd @l 8 FRJRt SOPPIFIS dRRder ihURted iatdy Paldhi 8,199,599
(issued 13 March 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



dead space. \Wen, for exanple, these residues cone into contact with air
when the source tank is exchanged, they formdifficult-to-renove

subst ancewotobmati188li og t he piping or produce substances thacTmEPoroaot he
process. Taking as an exanple the use of PET WD 03/041881 4 PCT/ EP02/ 13491
(pent aet hoxytantalum to form high dielectric filns, upon contact with air
this reagent reacts with 02 and HOtd form a gel-llke material. In the
case of TiCl4 the reaction of this corrpound with H2O results in the

pr oduct of HCl chem the fi m. . S
invem.tn?n%hmt%m rfodm BB e REFE TR e reon donke tvg@*gs{a 08 edeclie
prior art. An object of th|S|nvent|on|st vi de a 1d supply
appar at (Ractshwith m@lﬁbbpeitpefgr'ﬁ acg%ldﬂ‘@n@a"ieu‘ﬁ tﬁ'b eFRPet tg? g&éoé\/?ﬁ
source liquid- and/or cleaning fluid-derived residues | n the vic f

the j oi this cempouwntbwith thOr egulin inbewedustioa afdifrlca chemigal thté@’lﬂerééh and
the source tank. An additional object of this inventionis to to provide a
met hod fasmirdetadehi ng t he source tank fromthe foregoing apparatus. A
further object of this invention is to provide a nethod for cleaning a
sourge | i qui Thifaeertionduas delveloped Siolview gf tiee pRibidrhe melifiéated iabove fopthet  of
the invention is a source |iquid supply apparatus that is 1is

char act gfibsht.C Al ab,eétoaﬁ tHRGnvehAtbrais tePbviadta sautes tiquidrduppheapparatusi that
source liquid and t is provided with a discharge port for the output of

sai d SOWCprdréQQ'QcI%%m? RNERSH bhd AV ORY fealPy ddifce liGliEOEHG/Or @aping

pressuri zat'li on gas he pressure-delivery of said source liquid; a

Hlte zstj Lh&lﬁzde(meg 3EsiGQ8GH the!\RinkynEr hE§GnPEr EdHneRligH fstidl bBiREHthb ZRUFQN 9as
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



20 source tank, wherein said pressurization gas conduit connects the

af oresaid pressurization port and a source of pressurization gas; a

fl ow swi twbioag4rsechani smthat is attached to the aforesai @cadiepotraz4ge port
and which is provided with WO 03/041881 5 PCT/ EP02/13491 a first port,
wherein said first port is connected tg said discharge port, a second and
third ports, which are connected to each ot her through an internediate

fl ow passage and which are connected to the first port, and a val ve nenber

that can produce an | : | ' i | bet ween t he
first port aﬂﬁr%ﬁgﬂs}@gh&gﬁ §%|8ﬁ‘[r§tf§o({l %Oc‘ﬁﬁbggtgﬁgﬁ‘%@d& g#l#é}%iplgg’

comuni cation between the.second and third ports s nalntained; e
condui t thatacﬁﬁ?\éﬁt ?nfjh&”@eefﬁa’ ﬁﬂrﬁl\’?h ta(;eac%fréescierc’ égde#g.bﬁﬂi??erytnrﬁu@fa%r to
supply the aforesaid source liquid to said facility; eaning fluid
conduit that connBiardedipie Jpwmasgnee F‘Bgd‘ﬁ'ﬁﬂhﬁ‘lﬁ Qoqﬂe?f?ﬁogh%?'@ép ft. ang,
cleaning fluid in order to feed cleaning fluid into the feed condujt; a
purge gas coaddwlye hemben iricean predycsean deplatad state An sWiek comMPdiFglonyas
in order to feed purge gas into the feed conduit; and an exhaust conduit
t hat5connects to béteeehithd fisstr porhmed: thatsecand randhihirgf perés ks dosed o#t while

state is in place, exhausts the cleaning fluid and purge gas that have been
i's introduced i nt¢orhfirinfoation betwikert thevdeeond anddhicd pattaisshaintaicedds t hr ough

the aforesaid second port, internediate flow passage, and third port. The
second gsBe6icoRbult Mt donveblsi 1B seeBRd ippesiol Apredpideatiasiligfintdrde ior supphspect
the aforesaid source liquid to said facility;
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.



with the characteristic features that the first, second, and third ports
are each connected, through first, second, and third orifices,

respecti vwby3/osmssa cormon 20 conpartnment that functions agcparb2/of4ot he

i nternmedi ate fl ow passage, and the aforesaid valve nmenber has the ability
to close the first orifice while the second and third orifices remain
open. WO 03/041881 PCT/ EP02/ 13491 6 Thé third aspect of this invention
conprises the apparatus of the first aspect mﬁth the characteristic
features tha the i rst port is cannected th t, orifice t.0

conmon corrpah‘ ?ﬁ%?"tﬂ(ﬁmff i'rB’ﬁ§‘99§ CRAfISEE l'i% ﬁ’q{? n%&h%lf'EStiaISBth%&age
the second and th|rd ports are connected to each other thr

connect thsh chagactaiisés fﬁgtur s thalctbedlinshpetige conngciashisauah ﬁpg'?s? I‘Péiﬁf’e AP are

connected to said common conpartnent through a _common orifice, and the

af or esaicammgrv sompapiieriabat fienciions i ay partookc thss énteemeriatenfieow RASSEOBe therhe

fourth aspect of this invention conprises an apparatus as described in any
of thestcorsd ahththirdypotih arel campmted jo eacthothee thrhaghatcanineciion theddaoes nohat

the aforesaid valve 10 nenber is supported by a bellows or di aphragmthat

for mg appsddedothrbligh i sHier comnbnoéompeartmeatnamd acenheeiet. tolseid icbtrimars pect
of this invention conprises an apparatus as described in any of the first

through cBﬁigah%em RABLGH a¥drimbhorifibar @ Bkl Fbicsaldevdvs endritedr Hasviae aibbility
exhaust nber is connected to the exhaust conduit. 15 The sixth aspect of

this i”Y«?Bf?}%ﬁ%aiﬁoéﬂ?ﬁm%ﬁ%rﬁiﬁeappar atus as described in any of the first

t hr ough aspects the characteristic features that a first

gle)ggﬁnldng O\r/fll \fﬁue Jé@%lﬂé%?r%ﬁ%? tHAQInR/Qﬁtlcf)r? ESmPASSHLA abParailfs ¥4 GL&HbEdGHh ah{Bf
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



val ve is disposed in the exhaust conduit in the vicinity of the third port,
and the flow sw tching nechanismis detachable fromsaid first and second
nount i ng weloses1ssP0 The seventh aspect of this invention eormPoyesdn net hod
for detaching the source tank fromthe source liquid supply apparatus of
the sixth aspect, said nethod being characteristically provided with a
residual |iquid discharge process, in Which the exhaust conduit or source
tank is depressurized and, utilizing the pressure difference WO 03/041881 7

5&% i PrgE | ¢e8 L SR bR Bl Ry *ﬁ{*iﬁ'%hﬁaq@;zﬁ AR s R oBFOEL B 02
f he af
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isolated state being in place and t he exhaust conduit cl oseﬂ.l ani n
fluid |§Ut@féerfth©@fcye§wé r@wéaahIwgldwﬁmreemqssuarnddntwmcffé'él 3 aﬁetsag’o as
to fill the interiors of the feed conduit, second port, internmediate flow
passageijsciaied stite dejng in place aasnueihaiexgausstmnduamipsadg clganing tuid isferhirem
conduit is thereafter opened and the cleaning fluid is discharged into the
exhasist treooldaining fluid aconpluitgatop thee s, coduithso sasc tar fill dlole duieriafst eff thehéeed

af oresaid cleaning process and in which, with the aforesaid isolated state
bei ng i BoRdAE Sedbfd pPbE, ﬂr@emﬁwatétﬂowpdsuergecbndemrd portgeittgaleaningffiedd,faraim t he

pur ge gas conduit into the feed conduit so as to fill the interiors of the
feed coflihich ﬁ%%@%u@@&énddﬂ“‘%%@%@ﬁéﬁ@ pbh&WVanBaké atanimy fluiiné discbardedn t h
purge gas, and in which the exhaust condwt is thereafter opened and the

purge gﬁﬁo'tﬁe %kﬁ&liﬁrcg)ﬁgu%né gtaggﬂrg Btﬂﬂ:%% s CQRp 15 A %ufjﬁﬁé‘ﬁl'ﬁgf‘éfbresald

process, is carrre aforesard purge process and in

whi ch the }‘iﬂ}%\w?ﬂﬁéeg%@bﬁy Qﬁ\acgf &\n@mh%'gf%%a ['BoRis ftd BBIMGAR PIRISHIHe

det ache§'SA

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.



supply apparatus by detaching the flow sw tching nmechanismfromthe first
and second nounting valves. The eighth aspect of this invention conprises
t he net howoaB/ouiselr sevent h aspect, which is characteristi earigpoxdsvt i onal |y
provided with a process which is carried out after 20 the aforesaid

det achnment process and in which the feed conduit and exhaust conduit are

i nterconnected through the first and sécond nounting val ves and purge gas
is flowed fromthe purge gas conduit through the feed conduit and into the

exhaust conduit, WD 03/041881 8 PCT/ EPO2/ 13491 The ni . this
Crvent | on cone Nng SEPEC i CRBd AN UNECTaT e NG e b e, e of iohtH
characterized by the repetition in the cleanjn rocess of .the fee .

oper at | 8%PEGt Chafacierizedelay they renediian i %Bleﬁﬂm@gﬁ'ﬁge?%egtr@of?ﬁgi qpeéﬂgoréln

di scharge operation in which cleaning fluid is discharged into the exhaust
condui t Whicht eleanisgdfiuid ipfeddnigalbe) ieed cansluitanc aqdisehige toperalion Ehhidspect
of this invention conprises the nethod of the ninth aspect characterized

i n t hat cleaningefludd s dischargedeintt thenexhasist norduibby de f&&ﬁf) okpurgegaiuinto the
first pressurized to 0.1 to 1 MPa by the feed of purge gas with the
exhagst fex@ebnduitc! osed and the exhaust conduit is thereafter opened. 10
The el eventh aspect of this invention is a nmethod for cleaning a target

section of qnéasrthcassbttioft ihal inv@Rtes tdontorivelrhe inethodibf the nirtl sespebed
facility for the purpose of feeding source liquid to said facility, said

et diaérg%%tetee??ga % Etﬁél}:oiﬁittiaeac}g%%hﬁ%e%;ip@%ow thi iAtaPloPRARE REed BERREEH firsh
pressurized to 0.1 to 1 MPa by the feed of 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;



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
sel ecti vewoloopursel of the two ends of said target section, paT@EPezm4ng fl ui d
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

val ve, for the purpose of feeding, respkctively, cleaning fluid and purge
20 gas thereinto, and a waste tank for the purpose of recovering waste

liquidis copnected t.hrough a waste.valve 1.0 th ' ' rget
section? %uchgf Bﬂ‘i‘géiﬂscﬁ@f&%ﬁ@%%l@’%% 3 ?aefi'tgﬁ&éﬂ? aﬁ%gﬁedaﬁfﬁgéﬁé@ O%reégess,
which is carried out, after the .preparator roces nd i n . which ur,ce
liquid remai AMAJN] 'PhéW%Equ'gééFfl%H“Q éX&F%E?fQ? éﬁg‘{o& Fh@%ﬁ?‘igottﬁﬁk or
waste tank; a cleaning process, which is carried out after the residual
liquid di schaog@eﬁaal@@waamank: whi ch conprises repetition of a feed
operation in which cleaning fluid is fed into the target section with the
wast e val cleaning prdcessd which isotedried oopaften therresiduahliqind disichargenrrogess andal ve
open the cleaning fluid is discharged into the waste tank while feeding
purge gas; anthich gamprisegeepptitiorof a fekd dperatiarainrwieidh elaarddg Buidtisded indani ng
process and in which the 10 interior of the target section is subjected to

a gas purge ke tdigetytction 9ah thé Mastewhive lelcseiearid @tischage spetatioroin which
conprises the nethod according to the eleventh aspect characterized in

that one of th REAkgsRI vhiié ohbnaRd desaRG fUR] KedistRargd iiodRd Whsts tank
fl ow swi tchi ng nmechani smthat has

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.



a first port that is connected to the source tank, 15 a second and third
ports, which are connected to each other through an internediate flow
passage awo osfoisBl are connected to the first port, and a wamErPomessber that
can produce an isolated state in which conmunication between the first
port and the second and third ports is_closed off while comunication

bet ween the second and third ports is M ntai ned, 20 and in that said
second port is connected through the target section to the aforesaid

facility and-th i.d.1hi PQrt . ; : i LA rce
and t he. par gdnogutCefit AePgy e s, BypaRIE ERARRR 110 PR st B %6,
The thirteenth aspect qf .thjis jnventiqn conprises.the (o] C ' to
the | tultFiR asepeanatrar e bR I st eof Puld By sl RL 8.
ports are each connected, . through first, second, and third orifices

r espect thrergh firgt, §9%W%mﬁﬁ9a9'ggﬂ%§§t r‘t’*“l"fﬁ"ﬁv‘?lﬁn Po‘f@“@?nmpﬁm?'ﬁeﬂ"at
internediate flow passage, and in that the aforesaid valve 5 nmenber has the
abi | i t y functioneszs ppg ofi thet intermediateviiaw Pasragecafmhd dhet the plpresaid; e
remain open. The fourteenth aspect of this invention conprises a nethod
accosdi mgerhberdms the abilte teetlose enfirshorfiaghwhile theesesond apd daitds oidfingsaemain zed
in that in the discharge operation the interior of the target section is

first popsgurized to 0.1 to | MPa by the feed of purge lo gas with the
exhaust val ve cl osed and the exhaust valve is thereafter opened. The

fifteenth aspgagtiogitedrithaspB¥Est thNinvemisr 66BpAsdeh Msthad ceedidity toaanpf of
the eleventh to fourteenth aspects, characterized in that the aforesaid
cl eani ng, DERGBRR thfough thirteenth aspects 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 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



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 valwe ism4spened and cleaning fluid is fed from t hepcirgaz/myof | ui d
source to the target section; a pressurization process, which follows the
cleaning fluid feed process and in which, wth the cleaning fluid val ve,
first and second val ves, and waste val Ve 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 fromthe purge. gas source.t.q.the rget.
section; andvﬂvﬁi@éﬁap‘%ewg?@c@%‘? '%P%‘Eﬁdz 87“?%’0&"%@'"&%‘&&&? B?gbsg%dp'wc?cess
and in which, with the cleaning fluid valve and first and second val ves

cl osed and wihenwvasie tailc Whilgypurop@asds suppied- 11 PCT/ EP02/ 13491 val ve open,
the waste valve is opened and the cleaning fluid is discharged into the
wast e tank whhe syearie agrect of thip pvieation ThERSSRS Comethag peeqrding torpry of

I nvention conprises a nethod according to any of the eleventh to fifteenth
aspect stheseledemthttb diftedethregpebts; aasitienéthed being ¢raractarizérbincthebini thg clemninmcess
the interior of the target section is brought into a reduced pressure state

pri og t prode8sehdintérite of ientirget ddction is bBioaghtiatd argruceslquressure stite prior to
seventeenth aspect of this invention conprises a nethod according to any of

the el eygnf by the cRianiReMlid i ReClePgetSRconet hod bei ng characterized in that
cl eaning flui pressurized to 0.% tol MPa is fed into the target section

N Qteycg]‘?agiggg SBUERESA dedelhsr RIEARGEATRIN Corfiridedi SmitheRNidcRfiifg B 8hpof
the eleventh to sixteenth aspects, said method being characterized 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.



I nvention, and various enbodi nents of this invention can be derived by
suitable conbination of the plural nunber of disclosed constituent

el enent s. wbas/oesanpl e, when an enbodi nent of the inventi ®CTEPS2/eN
derived in which sonme constituent elenments have been omtted fromthe
overall set of constituent elenents presented for the 15 enbodi nent, these
omtted el enents can be suitably ful filed by conventional well- known
technol ogies in the actual working of the derived inventive enbodi nent.
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constituent elenents that have approximately the sanme structure and

funct i ofYsiea et prskiges fantabimp oxidedl agfes fRnbIls MRCYRe3Ysterpdicorpyatesa wi | |
be repeated only when necessary. WO 03/041881 PCT/ EP02/ 13491 12 Figure 1

cont ai ngoarcec liguiat isappiyavpparatis tthet ¢torahiidmbediment iof tis MRGMlionsy sMene t hat
produces tantalum oxide (Ta205) film This MOCVD systemincorporates a

sour ce IshgkifigalfuRis Bé%@iﬁﬁﬁfsabr‘b’%ide!aa\mth AnANOBIY Gpparttud A 0t dH b a isouriy iicqllm
More specifically, this systemis provided with an MOCVD apparatus 10 and

a soyrc QU ply apparatus 20. The MOCVD apparatus 10 contains a
Ieak?i g%ybgﬁgggggg&é%%gartnent 12, in the interior of which is disposed a

susceptor 13_t hat hol d, .sugport, .and heat sem conduct or er W The

process corrpﬁ‘?%@l‘c: apgaﬁ%ggt@(ﬁ'tﬁ”&sé '93@%@1Dr%ﬂ§§u‘é‘{mﬁ’ﬂe’&m§?t\,\@ Pike can

exhaust the interior of the process conpartnent 12 and 1o can establish a

vacuum tinteried of Whieh pisodispeserbrepsusaepior 13 thatacan halthnsuprert.t and headed

conduit 16 that can supply PET (pentaethoxytantalum Ta(OC2H5)5 = the

t ant al uBemiconductor wafer W. The process compartment 12 is connected to a vacuum
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



source liquid) and to a feed conduit 18 that can supply, for exanple, 02
(oxidizer). Said feed conduit 16 is connected to a source liquid supply
appar at uswPO3hmB1 i s an enbodi ment of this invention, whiPice/Eprar/i4beed
conduit 18 is connected to an 02 source 15 19. A vaporizer 17 is disposed
directly upstreamfromthe process conpartnent 12 in the feed conduit 16;
this vaporizer 17 functions to vaporizé3the PET. The source |iquid supply
apparatus 20 contains a Ieakt|ght source tank 22 that holds the PET source

l'iquid. There on.the source.ta r U|t
24 for N 9e¥aV %f\ﬂ? he‘Rs@W é&"t?h'agufae%*h@'%[“n?‘é%ﬁ[ﬁ? \gaﬁ?c) % g‘%ﬁé%g

for 20 introduci pressurlzatlon gas for the pressure-delivery of the
source IdiQ?bEEQe HW?§ ©24uri zation port conduit 26 is connected to a
pressuri zation gas source 28 that can supply an inert gas, e.g., helium
through a pr &gures z2(g) oand)a?(b} ocahiain, Jespecively, pV@“bICaleand\dWOGZQMaJ%EDSS-
PCT/ EPO2/ 13491 13 with a valve Vp. A flow sw tching nmechanism Vc (first

val ve) isscti@idiedisfdndg thae scHématicalige illpetratec trel Unteri2dl. sFuciuresof 2(ha) flawe
2(b) contain, respectively, vertical and horizontal cross- sectional

dr awis ng%m}itbﬁr*n ShesnEHidAald. YAb|s|h'é$\Inr meeﬂéxnewnahmgnﬁécﬁérrmtw gorsthinsheefifst ow-
5 swi tching mechanl smVc. As shown, the fl ovv-svmtchl ng mechani sm Vc

cont ai nz)ofteafk,[aséﬁ?&i&aggﬁ’mgfﬁgcé) Iﬂﬁrdp (%Irt 38%on o4 e i dgalg’@h c§§ingq2”§rqd

W t hin and I'ns an 1n |'ow passage 36
part of COREIagr Taeciets iy aé\géei’gge §ansEREETEREas Seid Poflbod commof hi r o
ports 33, 34, and 35 are connected, through first, second, and third io
or i f i cesoBBmrtngend 38n¢laBuatedaspeart bl bieyintermedinte Bowmessegrprantibe fitst The
ceiling of the comon conpartnment 38 is defined by the diaphragm 42, while
second, and third 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).



the center of the diaphragm42 is structured as a val ve nenber 43 that can
open and close the first orifice 33a of the first port 33. The di aphragm
42 i s driwern3wpsand- down by a spindle (not shown) di sposedTmpror/n9t op

t hereof, and the valve nmenber 43 is 15 opened and cl osed acconpanyi ng the
up- and- down novenent of the diaphragm 42. The val ve nenber 43 can effect
openi ng (position indicated by the dasked line in Figure 2(a)) and closure
(position indicated by the solid Iine in Figure 2(a)) of the first orifice
33a while the second porifice 34a and the thirng orifjce a remjn.open. In
other wor dsYsap&na@s evéﬁ’W‘es"‘f%‘f r MPENRRISITH 16, &R o¥et P%‘Es:ﬁﬂa?,cg}ugly%ﬁvy t he
solid line in Figure 20 2(a), the second port 34 and the third port 35 are
i n commandald, BL\WFEN éproduet Erthet NURRMP €re abrnilie Magsark Peres38IgAt | e
comuni cati on between the first port 33 and the second port 34 and third
port 35diaphragm sélve( CUBSFTROANE (produsitaf Kabgshikid§aishao-oiini41881 14

PCT/ EPO2/ 13491 Usable as the fl owsw tching nmechanism Vc are the DF series,
mul tival ve Thaidisehdigebpdft EBMIipRAdEithe sdurtdtarli BRE @mnectettiotthe fikdigeoril
series, direct diaphragmvalve, FUDDFTRO 71 G (product of Kabushi ki Kaisha

Fuj i L“?s Mﬂe%é%gbae A BAGEEBHecRA & tHBpsirstrhesdcliok B3 b tORRRCt ed

to t I T st port 33, while the second port 34 is connected to the
ot o Cangit 1 aarudbiss e HSF sl 2 neaBr PP 85 T8 sbhifecttd 0% °
n"t he GRS aAndul 5 Gor e ieanarie of BT aBAtINN MerfeprSopHdH B A BAVENE
second port 34, while a valve V5 is disposed in the exhaust conduit 25 in
t he vi cisndispossd inHbe tupistrdahosgstion 168, of the frpsscanguitdn dheyiziniy of the peeandsel y
provi ded on the second and third ports
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



34 and 35 and flanges F4 and F5 are respectively provided on val ves V4 and
V5 so as to render the flow sw tching nmechanism Vc attachable to and

det achablwofisomsshe val ves V4 and V5. The upstream secti eaTiEPa2/0349t he feed
conduit is connected to the downstream 15 section 16b of the feed conduit
t hrough a manifold 52. This manifold Si is connected through a cleaning
fluid conduit 54 to a cleaning fluid s drce 55 that can supply cl eani ng
fluid for dissolution of residues originating with the PET; this cleaning

! e s AR SR 280y eyt B o3

mani f ol al'so con rou a purge ga to a purge

gas source 57 that can. s |y, an inert S suc 20.pi trogen. Th

mani £ of GEp9SFd ABOHRAANIIATE O Sressni el Sond g it eBise RTTARY & one

VI, V2, and V3 (V3 = second valve), respectively. The exhaust conduit 25 is
connect etotherdhreaghethepass cooduit 98. r Tae exhgusitcangyite2d isorannestesl inaneo a
vacuum exhaust nmenber 63 that is capabl e of depressurizing and WO 03/041881

PCT/ EPO2hdBfMe bipaseheoraiuitred, windle itid eacuaum ekhalst nesthbersé3 isocwhmiette?lGo thewo
port conduits 64 and 66 are disposed on the waste tank 62; these two port

condyi t g 4éffibdoiﬁcﬁe§flﬁta§§2’88ﬁ§ﬁiﬁé5.t YafieR VAN, eid V@%@?‘ﬁﬁpb%d,%@ﬁé&iv@ ndui t

65. The exhaust con 5 1s connected to one end of the bypass conduit
65, whil.e the vacu h menber 63 is connected to the 5 other end of

t he bypé’%g"ec%mﬁ?%%sg’\ﬁ%é% V7, V8, and V9 are disposed, respectively,

in the conduits 64, 65, an;:l 66. An ,enbodi rren} of the ipventive methﬁd for
cl eani ng t he Afogmbediment; af the dnvesntivaunethody Tl ncleaingi hensowee: id 168%t i ve
met hod for detaching the source tank will now be explained with re er,e[\nce
to the sonddibandqn embagdimmentHithe investive mefhed dor deteching the source tank wil

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).



to Figure 3 contains a flow chart that |ays out the sequence for changing
out the source tank using the inventive nethods. During a typical

t r eat mrentwole/oymBrves Vp, Vc, V4, and V3 will be open whil ecaldpor/sa91 ot her
valves wi Il be closed. Under these circunstances, pressurization gas is

I ntroduced into the source tank 22 through the pressurization port conduit
26, which is results in source liquid t¢ansport out of the discharge port
conduit 24 and supply of PET (source |iquid) through the feed conduit 16

| T dosi r ol raetsacR MeteaoH: B BIRUNgAparBlts: R AN VAT O 1 g1e

exchange the source tank 22. It is assuned in the expl anation that foll ows
that al bpered andl Vs vaives V3 ancMoyarecgloses (the vatver V5 @alﬁés‘b@rﬁiW&P sigteet
typical treatnment as specified above (valves Vp, Vc, V4, and V3 = open, all

ot her Vvgiy @@intF ant thedyastéhenk B2 aad| éxaudt cemmhinaﬁgarbndepreséwizéddmmﬂt 16
is first discharged (process S1). WO 03/041881 PCT/EP02/13491 16 This
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are opene and t s V3 and Vc are closed (the valve V5 is also in a

ar e fepPIBLiR ext gyt He BRfes Uiz ARH Sosrdn %é“ﬁé}%ﬁv%%ﬁ*@? Redn,
SESPiisﬁﬁmﬂH%ﬁé%qf@Bﬁwé b aaste feh B R BuR Fhndin 28” spuRdiig
conduit and the waste tank 62 and exhaust conduit 25, source liquid
r emai ni rRMainingaincsaith ypsteeam sectivnA6asd tae fearbconrditt is saerMared §“tﬁg'&%\‘l‘(ﬁslﬁj
into the waste tank 62 through the exhaust conduit 25. As necessary this
pr ocesstark 62fpatgdthendxtausheonduit 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



source liquid in the upstream section 16a of the feed conduit has been
conpletely 10 recovered. The depressurization operation perfornmed on the
wast e t arwogid/oarsdl exhaust conduit 25 - an operation whi clrcrEPozeagssary for
the di scharge of residual source liquid - can be carried out as a
prelimnary step during typical treatnment, or the waste tank 62 and
exhaust conduit 25 can be continuousl yl¥ai ntai ned under reduced pressure 15
(except during detachnment of the source tank 22). In addition, opening and

closing of the valves V2 and V5 n be repeated during squrce liquid

r ecover WePressHHgRtIQNOTNE SoulRs t?l"%éapﬁf?gf@r Sg§mf’§d C??Qﬁﬁt'gﬂé’?ﬁtﬁa&?‘ﬁﬂé'p%%r ce
57 for source liquid recovery. The source liquid may al so be recovered into
t he sounvestcenduitZr a wadusim exizaust membgrde éha pireseization gasiapngyi@7. t he source
tank 22 is first depressurized by a suitable 20 neans and the valve Vc is
then opened gnd iatatior ®f [the dioh-switeheheg nesch@nisn ¥t isethenwieanddawith 22eaning
utilizing the pressure difference between the source tank 22 and the
upst r eany; i a of the feed conduit. Although not shown,
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begun as follows: the valve VI is opened and the valve V5 is closed (the
val ves \pstrgam sectiovd 6arad tiae fxed cormluill avsidie stegord andithird ppds dd)andnib ang
upstream section 16a of the feed conduit and the second and third ports 34

?inldl 23 Whmgfggﬁ@ﬁgmmmmm@ﬁomsmmmngl reisanidrn e areTaliduRmiita roldéniing e
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



fluid supplied fromthe cleaning fluid source 55. This condition is

mai ntai ned for a 10 period of time suitable for dissolution of

PET- ori giwatosfgissesi dues, for exanple, 30 seconds. The valCr&Pod13491t hen

cl osed and the valves V2 and V5 are opened and, utilizing purge gas
supplied fromthe purge gas source 57, the |oaded cleaning fluid is
recovered into the waste tank 62 throubh the exhaust conduit 25. This
procedur e is repeated until the residues within the second and third ports
34 and 35 o] n 1s co artrrent . he fl ow swi t chi rrecha I S
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I's then purged wth gas (process S3). This process is begun as foI | ows; the
val ve Vzem@nm]gew@ﬂnémjser/amd/&l%W@ 34 ppd &9 qcheomaionezempartnent haf vc
are also in a closed state at this point) and the 20 upstream section 16a

of the treftbw-enithihg atsthahisns¥eond and third ports 34 and 35 and common
conpartnent 38 of the flowsw tching nechanismVc are filled with purge gas

suppl i ed fro‘ﬁhé@@ur%rtﬂﬁn 283 #RHdetachéd (PRRee¢dlong. V2 is then closed and
subsequent ereto the valve V5 is op ened and the purge gas is discharged

prockaure is b '53035%%%%03%%%%%@% b % %?‘V%ﬁ@%%bég@?ve plied gas

remai ning within the second and thj orts, 34 and 35

conpar t felawing fiom therpurge @ﬂswr%ﬁ@ Pecinsiream sretionba s%&x'?%g%tda‘?ﬂ?dﬁﬁ’ i s

t hen detached (process S4). 5 This process commences with the openi ngngce)f
57

the val cleshy thedialvesi V4 apdr\fi Fhe consedtiopgibegweemniha fiengss: kb agd £ 5sen
in the upstream section 16a of the feed conduit, closing the valves V4 and
V5. Thevgnesa bRV ahderd flahged Fengesl Fé2 aiankhEEfIchWhehing mechanism V¢
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-



val ves V4 and V5 and the flanges Fcl and Fc2 on the fl ow sw tching
mechanismVc are then released and the source tank 22 and the

fl ow swi twbioag4rsechani sm Vc are i o toget her detached frompchEPozaidses V4 and
V5, that is, fromthe source liquid supply apparatus 20. Wen the source
tank 22 is to remain detached for sonme period of tinme (NOin process S5),
it will be desirable for the valves VA%nd V5 to be connected to each
other, either directly or through a connection unit. In addition, an idle

purge (process S6) 15 shoul d be maintai ned wthi e t 16a
of the ?"é‘ NG gnigin ﬁéﬁW'nQQFQ?&g’%&th ,alr\yﬁ,attE%%Hﬁgfartgﬁg]gﬁ/ﬁegedva%\/es
V7 and V9, and feeding purge gas fromthe urge gas sour%e 57. This can

pr eventvalves M @odu¥bi @uing i @"aitlﬁf‘dst@‘?@%'ﬁ@ g’HﬁP%@éﬁ?(ﬁ?‘ apgh cgp E"h@%f eed
conduit during detachnent of the source tank 22. Wen, on the other hand,
a fresh(protdsseS8)ankné 2hifr isvthdedhade fo fhedypical tréatmenhin whiohgPREdhéad fremvc
has 20 already been set up at the tine point at which the spent source tank

22 is g@teaﬁ&qﬂ sodifte RREID & thexrbevBeagfarbtit $0Waeedicke demahe mathe ed

out (YES in process Sb). Wth the valves V4 and V5 cl osed, a fresh source

tank 22, i S-i,QS b ; [s h I

Vo s MECYEchBe iien ohe s astifd B3HS Dede TE et RS, B oo f g
hani Vi I d, dth ir that h infil t t th
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conduit 25 (process S8). The shift is then nmade to the typical treatnent

i n whi chpgterm seetian 16ef thereed eeRuitour ce tank 22 to the MOCVD appar at us

10 based on the demand by the 5 MOCVD apparatus 10. This shift to the
typi cal treaTheoonduindiagram émEigeide 1admply depicts an example, in which in particular

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



necessary or desired, by cleaning/discharge/ purge/ vacuum exhaust of the
interior of the wupstream section 16a of the feed conduit. The conduit

di agram iwomBgurse1 1 si nply depicts an exanple, in which i rCpaPb2/c4bar the
val ves are represented in terns of their functionality. The valves are
therefore not iolimted to particular, types. For exanple, the functions
of the valves V4 and V5 can be built iffo the fl ow swi tchi ng nmechani sm Vc,
whi l e other conduit sections can be nodified as shown in Figures 4 and 5.
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apparatuys ip thi I s enbodi.nment djffers fromthe a r s in Figyre, 1 by
or et Specliealiahe 6eans T coniated Snd g Blige st Share SoBaddAR € he
purge gas source 57 to the feed conduit 16. Specifically, the cleaning
fluid ceaduiothadthrouph tvo partgof das threadan vase M. The esetremsining post @ase
to the feed conduit 16 through the usual two-way valves V1 and V2. 20

Fi gure thetheaiwss valveoNddiis cdhaggtadnachais the vaivat 12 & biye pbitust thattieeawaypur ce
liquid supply apparatus that is yet another enbodi ment of this invention.

The @pp%%ﬁ\ﬂé.“ TH! fvo Pé?#é%ﬁin%%rts%ﬁ fied thrbb By PAVENPEY Bldugsdd o eshie’t 1 by

using two three-way val ves V1 and V13 (V13 ="second valve) instead of the
mani fol ¢ 52

i o s S Baslehseib 58ERG 408 siFult it B gt sedffl 148 of ™ 19
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The one renmining port on the three-way valve V11 is connected across the
val ve 1betusedras pthree-ovaytvaiva Mitor ¥A3.

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 to 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



5 valve V13. The two remaining ports on the three-way valve V13 are used to
connect the upstream section 16a of the feed conduit with the downstream
section 1Wbosfo4tshe feed conduit. The fl ow sw tching nmechaar@poy/t3491
illustrated in Figures 2(a) and (b) can be used as a three-way val ve V11
or V13. Figure 6 contains a vertical cross section that illustrates a
modi fi ed exanple of to the flow sw tching mechanism Vc that is another
enbodi nent of this invention. The mechanismin this enbodinment differs
fromthe nmechanismin Fiqure by the use of _.a bellows 45 in e of the
di aphr agefiIEn FW“PﬁWt@eEBg'g, a@cﬁ@r%rﬁ@ngpctggbg Whﬁvﬁo'ﬂy%eﬁ?@p?ﬁ@e%gﬁv@' ferber
43 for opening/closing the first orifice 33a of the first port 33 that
connect sommanherificsu#éa. tEhek valve mambey A3y dynelasipe of ther pemmeropeiitend6and
closing of 15 the first port 33 acconpanyi ng the expansi on and contraction
of the blekéowH tAB.comrgunieatiol Btwaset the)firsiopdraid8, andetheesddondl and thirdepdriscal
cross section and a horizontal cross section that illustrate another

modi fi egq exanps fciffed Seitd EA6IaN SiBid)I A BBAGAIEEMaKD boaked n 1188 casether

enbodi nent of this 1nvention. In the nechanismof this enbodi nent, the

first port 33 nnect e . n ' onnected 20 through a
first O??tppﬁ%n ég etv(?‘l:\}(,ie %Sh&?kquﬁ%%&ﬁgﬂ% é%&%%g{ns?%nct I ons as part 019 t he
i nternedi ate_fl ow passage 46. The, K secon nd third t 4 and 35,,. whi ch
are respect FlQé'F%/sd-‘@HFﬁégﬁ @&qnéuﬂﬁ@gf%@dtﬂegﬁ matf@_"‘z:ﬂ['f'sfrﬁése@(ﬁ%@? ighicui ¢
25, are connected to each other through a connection that does no&_ﬂtﬂroceed

t hr oughstprly Aeratethess yetaneiber erhegiment of gy esWRBarl NEERPAEEUS KNS e

connected to the common conpartnment 48 by a conmon orifice 46a. The val ve
nmenber é8ibodimentosihilg heving ldmesinthensamefstastureaas the apperains iltustrated in
comuni cati on between the first port 33 and the second and third ports
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



34 and 35 (closed state = isolated state). A bellows can al so be used in
this case for 5 actuation of the valve nenber 43 instead of the di aphragm
42. Fi gurwodsmerssri ns a conduit diagramthat schemati cal | yCriiPozi34at es a
source liquid supply apparatus that is yet another enbodi nent of this

i nvention. The apparatus in this enbodinent, while having al nost the sane
structure as the apparatus illustrated®2n Figure 5, additionally
illustrates a cleaning fluid source 55 that enploys gas pressure io

delivery. A needle valve NV is al so _dispose t ween val V, . the
pur ge gHusteaigd MFighre gy Ei:t'%‘@%@%i@'“ﬁ@ @%Pﬁaﬁﬁ*ﬁﬁaﬁn‘é&&l‘%%ﬁﬁ@%@a&?@ *n the
purge gas conduit 56. A flow sw tching mechanismas illustrat e{d I . _Figures
2(a) ananethed.i Fhaueleaniag tanget segtion-indiyis caae \98m9il§e§ﬁ}? URstieRm peFoR 1880 al ve
V13. Specifically, the cleaning fluid source 55 contains a | eaktight

cl eani niheffead dohduikand Galvés VieaV4h¥5.0¥12tamd13.f or ¢l eani ng out PET (source
liquid). There are disposed on this cleaning fluid tank 72 a di scharge

port condui tTHé de®rugie)ri pepdrationt hegyuiredr ke chirgubut eledning & dest uperfortriedn
port conduit 76 for introducing pressurization gas for the pressure-

del ig/ergo B%eés@’l ource liquid. This pressurization port conduit 76 is
connect cf 1éiessuri zation gas source 78 that can supply an inert gas,

e.g., heliu hr ough,.a 2 Ssuri | on ' It |-Ched
W Th & val veinvas SR BB wSIG Rl RdcR eRs Y HY Vad (il S andprdre
cleaning fluid condujt 54 throutgh a val ve VS2. quc}t t]er enbpdi rrenl’I of ILhe
i nvent i Valvaek atgdpiayided] asmreRpratosy gleraents Jealred & Cleanng: NeRe I eIVFSuAtse
explained with reference to the source |liquid su plfy appar at us, WO 03/ 041881
22 PCT/ gipasad a0 asitd lensblesteadertiva apsyiie of the MOanCES afghe &rost sRCtign; | @wihehar t
that |ays out the sequence of this

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.



met hod. The cleaning target section in this case conprises the upstream
section 16a of the feed conduit and valves Vc, V4, V5, V12, and V13. The
set up orwprogjarsati on required to carry out cleaning is fiPCTtEPpBIf40r MEd 5
(process S11). In the enbodi nent under consideration, valves Vc and V13
(the first and second valves) are provided as preparatory el enents
required for cleaning; these valves ar® disposed so as to enable sel ective
closure of the two ends of the target section, i.e., the upstream section

16a of the feed conduit., A clean] id [cg 5 n roe

source 57 ar® &esﬁa%ﬁﬁéf&? é’@,'vetseygg’cwgerf"{)at ?’o@&haggﬁgé%ﬁ'faﬂ'ﬁﬂfq‘%foge%a ve
V11l and a purge gas valve V2, on one side of the target sectig ,(Hhe

upst r eanondiian, @ isdraggd bythe saliddinegndigury 4(a) in W@'%‘Jﬁﬁé@% Rort %385[51 9365y,
respectively, cleaning fluid and purge gas. A waste tank 62 is connected
t hr oughoff fvarat thevadoomdvand rthird epartsh84 andl @5oWhiléecamamyeicatiare ds ineinigines
upstream section 16a of the feed conduit) for the purpose of recovering 15

vast e | haipicdn the sbhén®BRE #iFE pbrts BANICIBI ST, Ahé BlsbOeak eV EPRISKIe3 il a
el ements were 1ncorporated into the source liquid supply apparatus when

the 2appgy tﬁ\Z%ﬁkﬁgtzl’inléﬁto th-ghaeghiﬁgrﬂugﬂéségfr#rb]d‘.ﬁ%“&%@eé%ﬁ PonARe AipsireaH Ce

and 5 owever, na ected to the cleaning target

section just duri cleaning.. T equence, out | i ned bel ow is fol |l owed when
e s asbitiondleothedned Randus ahie Heciin the R SFn SSUEEAT sompyRElss
exanpl e, exchanging the source tank 22. The initial settings here are as

f ol | owswitaftheupaireameeciian iéa ofaihe feedsopfdisedhetdiesarhyaikg V%élreéﬁi@s Y% are
opened and the needle valve NV is set so as to give a flow rate of 10-100
L/min  slat@imRatidre thee lipe @6 the MOV 3pPadhiad 183is closed off from the upstream

section 16a of the 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



PCT/ EPO2/ 13491 In the case of the valves V11, V13, and Vc, the cl osed
condition denotes a condition, as illustrated by the solid line in Figure
2(a), in woiosl4tshe first port 33 is closed off fromthe ®exmpd2/agdithird
ports 34 and 35 while comunication is maintained between the second and
third ports 34 and 35. Thus, the closed valve V11 resides in a 5 state in
which the line to the cleaning fluid séfirce 55 is closed off fromthe
upstream section 16a of the feed conduit while the line to the purge gas

oL e ShoS OB GRL 53 el AR M BRASEL RS2 Bt PRl

apparatus 10 is closed off fromthe upstream section 1l6a of the feed
condui t sepliane16anef thefeed gondidt andtie waste tanki62 8od exhaistsardditidde 10 gas
source 57 conmuni cates with the upstream section 16a of the feed conduit.
The closed Thewseule liesd das also be seaiverschtonthiecdourde tdrkr2? tasherribas dathe
tank 22 is closed off fromthe upstream section 16a of the feed conduit

whil e t Qeistd Rkt 62.t e sil@s becdseNihebdoure@ b 22 & Bfst WepPedshifizatp Bl e sulitabist | on
16a of the feed conduit. Residual source liquid in the cleaning target

section ni%nfsi gtk tng! gl?cl?%] ﬁcﬁﬂcli i§%\gﬁ%§o@e§ﬁ2he JdUficd Bnkes2 MZ opé/r?ing:(ﬁz antt2,

V4, and are opene rocess in the given sequence In er to
feed purge .gas fromthe rge gas, source 57 . into the c]eani target .

oot | on Ul T eBebts glferdiosopetRan Be APEBRA S9tan T eRcTdie foed gBRh,
exhaust on the sane section using the vacuum exhaust nmenber 63. Utilizing

t he pur gad2thegarastditankudt | dhotghr eelosbewsogopligurations thatmyauichenable he
upstream section 16a of the feed conduit through the exhaust conduit 25 to
t he wasteptaaslrigationRsfthy sbyrceftahk 22%0e) foeekarmpiedcomrectibs of be/abictequippedy

performng a prelimnary depressurization of the waste tank 62 and exhaust
condui t 25t &5HdM dr ey 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
S14).

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



WD 03/ 041881 PCT/ EPO2/ 13491 24 exhaust menber 63 and then utilizing the
pressure difference between the upstream section 16a of the feed conduit
and t he vaetos/otmak 62 and exhaust conduit 25. The source IPcqupd2/canl al so be
recovered to the source tank 22 rather than to the waste tank 62. In such
a case, the source tank 22 is first dgﬁgessurized by a suitable s neans
and the source liquid is then recover to the source tank 22 by opening Vc
and utilizing the pressure difference between the upstream section 16a of

the feed conduit and the te_tank 22. Althou not. .shown. ,confi gurations
hat  vodicasUiaion S sPiGe PP, aThe HeprosBzatitl Bb 1S IneH5" B 47 UpsteaR i
connection of a val ve-equipped vent conduit or a vacuum exhaust menber to
the preseaiionztha oh thifeadhpenduit and additipnal ppfianal pressurigatiory pEiia plgapingget
section is then depressurized (process S13). In this process, the vacuum

exhaust fluid rdaeise§ 3he etadnisg ifloidofwefiaw i veny drcefullgrintp thehisteral of INQ Upstrebmsed
relative to the situation in the above-described process S12; this

condi t i gsttioh 163 6t thienfeddfdanddit! with @t FestatitHat itsd\mezhanicaksgrming, adtiba can
interior of the wupstream section 16a of the feed conduit is depressurized

by 40 SASHYBHENIRHAL adkRcE liEhe rnd:ydl SFndBokdin feel preferabl y 1o around

t he vapor pressure of the Cleanin urd at anblent tenperature (5.8 kPa

cl caning 1 arbeTgd thgh SEpe ke e miedBRof B 18bG ErdesBPAA e

above-described process S13 he valve V5 is 20 closed and the valve V11

i s openWdhcieantig fﬂ%‘gz@’ﬁf’eﬁgé s, and as a consequence cleaning fluid is
fed fromthe cleaning fluid source 55 into the upstream section 16a of the
f eed condui tAftettthehiadve¥il hthastheencopeneadny mrocass Sthaad Inloctl segandsrhayesi r ed
e fed 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).



pressurized to 0.1-1 MPa and preferably 0.3-0.7 MPa by inert gas fromthe
WO 03/041881 PCT/ EPO2/ 13491 25 pressurization gas source 78. The

depr essurwpaBioersspf the interior of the upstream sectionpPt@Zxprot/134be feed
conduit and additional optional pressurization of the cleaning fluid
causes the cleaning fluid to flow very forcefully into the interior of the
upstream section 16a of the feed cond¥t, with the result that its

mechani cal scouring action can s scrape off material adhering on the inner

wal | of the gopduit a. . tate . s then set . in whic hg interit .of
the ol eani ngReRtye 0B sbiaTbd 1f the aipevardascube alatrss: a1 b st BEE V& IL)
After the valve V11 has been opened in process S14 and | to 10 seconds have
been al PpeRef ibthe istant praeessalresulting in seqaveseaf the sRant ¢leaRing fRlid i e and
a period of 10 quiescence is begun. This sets up a state in which the

upst r eanpstezameectiona 16a aofrtbe fleedi condidtithrough the, exhaust cbaduib 25 tth dhe Masia ng
fluid fed fromthe cleaning fluid source 55. This state is maintained for

| to 10@keeBNAS thispomt! theewaste ttakk 62famd shirraet conduk 28 chirTas decassady or
resi dues, for exanple, 30 seconds. The interior of the cleaning target

sect [ ongh &y 31%@2)%%% r'él?rﬁf?lag%fé%?ﬁé:sﬁﬁa bytRe ?g&?t%‘é‘?(h Gstiémbbt B9t @n 11

t he above- eécr! ~process e val ve opened I n the Instant
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preferably higher than the pressure 20 of the cleaning fluid in order to
pr event chiaduit hdadditionakoplierahiphefintinaiyddepresswizadinn mf tﬁe vvaste dankn 64 side
di scharged fromthe cleaning target section (process
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.



S17). WD 03/041881 PCT/ EP02/ 13491 26 Relative to the situation in the
above-descri bed process S16, the valve V5 is opened in the instant

process, wedalotissg i n recovery of the spent cleaning fl ui ®@CIrEPVE349UpSt r eam
section 16a of the feed conduit through the exhaust conduit 25 to the waste
tank 62. At this point, the waste tank 62 and exhaust conduit 25 can, as
necessary or 5 desired, have been prel 2finarily depressurized by the vacuum
exhaust nenber 63 to 1- 30 kPa and preferably to around the vapor pressure
of the cleanipg flujd ent erature, This pres atlon of the
interior of trﬁg 1] Pfégnth@ee ?Bngi?ég‘%f SN @e&‘encﬁﬁlaﬁp d 297 UGl
optional prelimnary depressurization of the waste tank 62 side causes the
cl eani nfproresuSH9).f i ow very forcefully fromthe upstream section 16a of the
to feed conduit, with the result that its mechanical scouring action can
scrape of f mRetatival to thehabovegdescribed process 47| tld vahesc¥hdUvt and V9 are
Processes S13 to S17 are then repeated (process S18). The above-descri bed

processempseddn e pblartpfodRReticreby BRboR®IAGI Statd Pr whichah@lupséard steotid0
times and preferably 5 to 20 tinmes, until the residues in the comopn 15

conp rt "‘iB t ?tﬁer?é'é(&cgﬁ&ﬂt 98Pl ﬁl%d/b 'pﬁ?dbegaﬂ’éd aBfh tHRPYRE. gasPssirte &Ll Y,

int I ment unaer COI’]SI er ati o the reat nent conpri si ng inter alia,
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run repeatedly as a batch treat ment. Durin this seguenc pressure i.s
appl i edin glisaharde &l thadouos grs daroyghithe X %@é‘ﬁf cgnelyil 3% pﬁ‘?—?@(‘i’(“f%é%

above in order to inpart a nechanical action to the cleaning fluid. This
nmakes i trepamed ohil notrates ehdediing riuiduredeain dotis desteseino sectipncthiadofcthe deed
effective
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.



cl eaning using small anmounts of cleaning fluid. WO 03/041881 PCT/ EP02/ 13491
27 The interior of the cleaning target section is then subjected to a gas
purge (pwoas®s188$19). Rel ative to the above-descri bed pro®eT®EPdL7349t he
valves V5, V7, and V9 are «closed in the instant process, thereby

el aborating a state in which the upstreamsection 5 16a of the feed
conduit, etc., is filled by purge gas £8d fromthe purge gas source 57. The
valve V2 is then closed and the valves V5 and V8 are thereafter opened,

resulting in.discharge of th u thro e ust condui .
Thi s procedu&gei oncﬂ.gﬁesgt%&aﬁ uﬁ?é)lé‘ﬂ'ﬁp@i%e@eo#%%@&nit%@g? I%'%ngﬁeﬁf‘aitfr]\elgeg t he
upstream section 16a of the feed conduij 0 Then, as necessary t urce
Lok 5 SRR DEN oY Medec SaTre AP b5 1ak and atkanouBE dametar of Bidd
details of the correspondi ng operations are omtted here since these

oper at i &8, amalidhiskness efal My anelegiepalished drlerigeswfagse andigdeagilafd 000

reference to processes S4 to S8. 15 Experinents C eaning treatment
experi mamns Ties souroe liggiichgvash@9.9899%epiinegdEd, tepplegningdiiid atagssethendls theat ed

in Figure 8. In this experinent, however, the sanpling section illustrated
i n Fsguperdge yas wisdtgh-psirigaaditrofen,handvist sourea kiq6idl pressurtzatien ighb wedsr bighd i n
Figure 8. As illustrated in Figure 9, an exchangeabl e sanpling section 82

i's provipgas) Hium.th a sanpling bottle 84 that is connected to a port
conduit 86 that branches fromthe exhaust conduit 25. A valve VAl is

disposed 1N i EXBaITk SARM IEE TR teatifbig, Wikh RNh BRI HeHies
are disposed in the port conduit 86.
invention, apparatus set up and discharge of residual PET in the conduit 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



WD 03/ 041881 PCT/ EPO2/ 13491 28 The conduit section 16a conprising the
cleaning target section in these experinents was made of stainless steel
(SS316L) wod3jadsan out si de dianeter of 6.35 mm a wall roirdeezsInf 1 mm
an el ectropolished interior surface, and a length of 1,000 nm The source
l'iquid was 99.9999% pure PET, the cleaning fluid was ethanol, the 5 purge
gas was high-purity nitrogen, and the 8%urce liquid pressurization gas was
hi gh- purity helium In the case of exanple EB (batch treatnent), which is
an errbodl ment of this inyenti.on, parat us se di arge of

resi dualthesefed interbe ot seqlipn; ﬁfﬁg%mpﬁsg'm gpe Vﬁ"ﬁ 3’3‘ 063005@88?&5% ng

to processes S11 and S12 as described above. The 10 interior of the conduit
sect i on glfhoMISWI HERThg8 MOASBE bE 20l chD /MinSwi$prdyucktién tive gomduieseutioatiéaenber
63 (process S13). This was followed by the supply of ethanol pressuri zed
0 0.3 MPa into the conduit section 16a (process S14) and th t andi ng
for 5 sdhenetbapedsehasos fpm feeconstudls '°6f169h\@a%6€?ﬁf{¥i9fe%ét:§\eo?l‘¥ @Zér%s
subsequently pressurized to 0.6 MPa by N2 gas (process S16), after which
val ves e vaie VA (seeHgare 9)swhilé-cliangisy thedmttl® B4 et rleminpiden interyalso ddesTas17)
and the pressurized ethanol was recovered to the sanpling bottle 84 (see

ten o1 mebnotely i fece PIfT 8 SfiRnot bcbBeriin 56 bERAE AL Uesindta By ©

anal yzed in each cycle by inductively coupl ed pl asma-nmass spectronetry
(I CP- MB)iIcP2@SI n the case of conparative exanple EC (continuous treatnent),
apparatus set up and discharge of residual PET in the conduit section 16a

vere first cahelRduitdibf %C&(déhﬁﬂanté BredFepepteaan tiel graphdinFigurast 1J agere iesl
above. Ethanol pressurized to 0.3 MPa was

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



WO 03/041881 PCT/ EP02/13491 29 then fed into the conduit section 16a and
by adjusting the valve VA3 a continuous ethanol flow having a flow rate of
20 cnB/ mwowas4spbduced in the conduit section 16a. The @charor/1d@pschar ged
fromthe conduit section 16a was recovered at the outlet from the valve
VA3 (see Figure 9) while changing the bottle 84 at 1-mnute intervals. The
Ta 5 concentration in the 20 cnB of etB@nol recovered in each bottle 84 was
anal Kz_ed by I1CP-Ms. The results of the experi ment s are reported in the
graph i I gur ere axi ve. et hano

donounptt Bnfe3ie, 1 2 Ribes oM, ghs Eondul selon dReb i Flasfud H1B8hm T
Figure 3, the experinental results for_exanple EB (batc h to treatﬂ%t) are

r epor t e@iripiural newben Gami ican pe (exemplifies: Hyr 3 %H'@amaﬁéglﬂ“f sontplieg {MF&at i ve

exanpl e EC (continuous treatnment) are reported with an "x". As shown in
Fi gur e ®yifitéreneediei walvien chack ovaleat predsore scordrollencandrfiler. t diowaven dfte ve
et hanol consunption was nuch greater in exanple EB than in conparative

exanpl e sirlctubdirmembpe @dme afdr exariplé,sa daimenst paésstire lsahsen dsrpleaned aloag| es
an effective cleaning to be is perfornmed using |less cleaning fluid than in

COMPAI alyng 6BAMiEs&fonfthatls oo didahigatigt 16 contain conduit diagrams that

I n each 1nstance schematically il rate a source |liquid supply apparatus

that is anotfey e ggggﬂgtﬁ?sg Ilugira hthFlgg}s’eeg? %fél_&?c ?éqﬁﬁahéhetohﬁ’ﬁ@

enbodi nents corre cat e appara us illustrated

bove. qeen G%Ziﬁﬁfﬁ@éﬁﬁéw 'ﬁF HRemgeney diRited Bowids aifareilSiosess |

Figure 12, the structural nenber Coml whi ch
faciliies. A 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,
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.



shoul d not be exposed to cleaning fluid, has been prelimnarily installed
so as to enable WO 03/041881 PCT/ EP02/13491 30 it to reside in a bypass
fromthe wornditsssecti on that is the cleaning target. Thi CTSPoRCI40T al
menber Conl can be exenplified by a liquid mass flow controller (MQ),
orifice, needle valve, check valve, pressure controller, and filter.
However, the structural member ConR2, Bér exanple, a valve or pressure
sensor, is cleaned along 5 with the conduit section that is the cleaning

by anched | ni & SeRA e 1R 369 < SHcPl et fﬂ{féﬁ?{% il &i@?gd to

three different process facilities. A commun cl eanin | d sourﬁi?f and
a comodlignasge l@dbesﬁﬂma&iuﬂ”%t@te%!fhﬁ&lr%dfs WisPregT 0 n?fP@JPqueo ' PF?nt
conformty with the apparatus illustrated in Figure 8, io to the conduits

161, 16Zleaniny flGids. Ththis oaskiia bateh modesdleaning tregnanicar kafatby e akave-
si mul taneously or individually, using the above-described processes Sl1l1
t hr ough dek8ribed prdceesepPds dtroagl 819uming either of thectlaamipgifluidsst rat ed in

Figure 14, two source tanks 22 and 222 are interchangeably provided via

condyi ts 16a @Atk %ﬁou@rm@dlﬁéé't@hg él{cp‘éﬁér%tloﬁélﬁm’thnﬁ ythd Qechii€al ssphiee dfahk 22,
a common cleaning fluid source 55, and a common 15 purge gas source 57 are

connect eo%na&?fn&%h% ihQ ﬁcgt‘%é\’% R e'c\{galeﬁi PeThéivi éiWaF leﬂél?lnaﬂﬁgadrﬂtitb%ould be

illustrate I gure nal conduit 216. The conduits 16a

v ough taisrotPhd TRATkESE ReGRRrphg AFnR dod Tk WATH ol SEGRTES 438, ..

liquid tank 322 is connected through the condU|t 316 to the source tank
22. The BYRIMEE- tank 22, a 20 common cleaning fluid source 55, and a conmon
purge gas source 57 are connected, using a configuration in conformty wth
the apparatus illustrated in Figure 8, to the

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.



addi tional conduit 316. The conduits 16a and 316 are simultaneously or
alternately cleaned using the above-descri bed processes Sl11 through S19.
WO 03/ 04188138418PCT/ EP02/ 13491 A second cl eaning fluid somcaErdbiB4and a
second waste tank 462 are additionally disposed in the apparatus
illustrated in Figure 16 in order to be able to use different cleaning
fluids. In this case, a batch node cl edding treatnent can be run by the
above- described processes S13 through S19 using either of the cleaning
fluids. 5 Wiile various nodifications and alterations within.the technical
sphere of thEgWencdpl @19 t4bs GanRIAL iTeRPiMele ‘(fé&?éean%yh?rﬁé’n%{dﬁﬂsahal
skilled in the art, it should be_ understood that these nodificatiops and
al t er at isegiional sdranvings dhathsphematicallypilusiratenthe  intgnas: $tHHEtureD Oi &nt'@eous
Ef fects of the Invention As has been explained in the preceding, this

i nvent i gwitphiogindeshaaissodcce | i quid supply apparatus that incorporates a
cl eaning function and that avoids |eaving source |iquid- and/or cleaning

f1ui d-deri vegigupsizlyeatains hhow ickiart it tdyst bt fhei sequence donexthanging dg on
bet ween the source liquid feed conduit and the source tank. This invention

al s0515 B ek st Sbialy ehiRhattst B 1RO Wvetivaiefhbantor Nediing 091 ng
met hod f

apparatus and a or cleaning the source liquid feed conduit Brief

Descr i ptsipgf}cga[qtﬁ&%egrc%gg@g%ngiﬂéf'fn‘?/eﬁti\?é) ﬂ%dbsfo?défa'&ﬁf@tthé sdlRw Ak of the

condui t Inan systemthat produces tantalum oxide film and

that | ncor PORRES Lodifiing% CoHliuiagiRh ¥hat YRGBk ifRiraiss BRoBRRORGuUIEN!
supply apparatus that is another embodiment of this invention.
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.



WO 03/041881 32 PCT/ EP02/ 13491 Figures 2(a) and 2(b) contain, respectively,
vertical and horizontal cross- sectional drawi ngs that schematically

i |l ustratwotode4isst ernal structure of the flow sw tching meThEPoz/s3Iwi/c.
Figure 3 contains a flow chart that |ays out the sequence for exchanging
the 5 source tank using exenplary enbodi nents of the inventive nethod for
cleaning a source liquid feed conduit3&nd the inventive nethod for

detachi ng the source tank Figure 4 contains a conduit di agramthat
schematical ly, illustrat a source |liquid atus_that is t her
enbodi ment of IGURE 5131 P8 'T‘%na FPghr {Qag re%rtt%%ﬁg és&‘g%z{ (T 81‘%%5%?#? h@la?
schematically illustrates a source liquid_  io sup paratus that is yet
anot her cempatadiia clepning efficagent Actpmrargtive 963'@8%[ épngcoé‘t'{)ﬁ?lfsl HeAtReniL s
section that illustrates a nodified exanple of a flow sw tching nechani sm
that isandentaxemplemB (ejcheresiaientithalds aniexemplanyembngdiment gfiisdnveniionand
7(b) contain vertical and horizontal cross sections, respectively, that

il lustrate aRigunel2modidinsed cenduipﬂiagcﬁmehhdtlamhemaiticalm ilgstredes asosrnet ligaid i s
yet 15 anot her exenpl ary enbodi ment of this invention. Figure 8 contains a
condgi t sdbplgra@ﬁbtdl@é tat Reamitheediamplblyushbedieentobibiy ingehtiaqui d - suppl y
apparatus t is yet another exenplary enbodi nent of this invention.

Figure 9 conkgjums 18 confid b cdhadit aragtrénﬁtthatl slchémaﬁbag/ iflftrftbs HSOUFR IRfuid
sanpling section that was incorporated in place of the waste tank

struct ur SRk illTustrated in
Fi gure gﬁp@?g@?gﬁﬁ% con?sa%ﬁgle eg&vﬂ%ﬁﬁ%m Hﬁnfgﬁgﬁsﬁﬁt@éﬁ%ﬁsequence of an
exenpl ary

Figure 14 contains a conduit diagram that schematically illustrates a source liquid
supply 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.



enbodi nent of the inventive nethod for cleaning a source liquid feed
conduit. WO 03/041881 33 PCT/ EP02/ 13491 Figure 11 contains a graph that
reports twemmesisBt s from experinents that conpared the clpearmpay1abfi cacy
of a conparative exanple EC (continuous treatnent) and an exanple EB
(batch treatnent) that is an exenplary enbodi ment of this invention. Figure
12 contains a conduit diagramthat schémtically illustrates a source
liquid 5 supply apparatus that is another exenplary enbodi nent of this
invention. Figure 13 contains a conduit diagramthat schematically
illustrates a source liquid supply apparatus that is another exenplary
enbodi nent. of this invention. Figure 14 contains a conduit diagramthat
schemat Qé%iméy illustrates a source liquid supply apparatus that is another
exenpl ary enbodi mrent of this invention. 10 Figure 15 contains a conduit
diagram that schematically illustrates a source liquid supply apparatus
that is another exenplary enbodi nent of this invention. Figure 16 contains
a conduit di agSaunceliguidssuppipappaatug that isshattcteristicaltyuprowidedaguitrd  suppl y
apparatus that is another exenplary enbodi ment of this invention. WO

03/ 04188 lle AKEHHERBAYCEIARAK 1t don&ins sdurcSdiquiteand that ds pravided witipardisanargénat
is characteristically provided with 5 a | eakti ght source tank that contains

Zol oy o oA L e ol Rusisehgprossitat ¢ ou e o
pressuri zati gp-RRstdiPbr bratstiftivH gBs 36! thePrdsSUre 2o 5VIsaRI UM fuid;
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;



a pressurization gas conduit for the feed of the aforesaid pressurization
gas into the source tank, wherein said pressurization gas conduit connects
t he af or ew@iod/04t881 pressuri zati on port and a source of pre®PSArEPAAII4ON gas; a
fl owswi tching nechanismthat is attached to the aforesaid di scharge port
and which is provided with a first port, wherein said first port is
connected to said discharge port, a se8bnd and third ports, which are
connected to each other through an 15 internediate fl ow passage and whi ch
are connected to the first port, and a val ye, nenber that can groduce %?

i sol at e@ RYrge @asreapkuihainannarisdhe deed 5@@@@%#9 q fRUice A PURR 9% fORE

second and third ports is closed off while comunication between the
second and t kedipywaetgasiistorthe fred eenfuithanded conduit that connects the
second port to a prescribed facility in order to supply 20 the aforesaid
sour ce langeihausbearmduit that connegcts to thecthint pyrifand thagomarn the afaresaishiselated t he
aforesaid feed conduit with a source of <cleaning fluid in order to feed
cl eani ng f | uisthté ris dnt placé eetharstel thd ;cladRiB ORI 88 BFgedsERER/ HB4heen
purge gas conduit that connects the feed conduit to a source of purge gas

I n ogder to fiRRACEYNBR 47 fédt eohdidit,fweseipREId bxhaumd moceadsatisbugtonii t
that connects to the third port and that, when the aforesaid isol ated

state i in pleeadQURBHS ho! Fbrfebts RewledsdodhHigpoRas that have been

5 introduced 1nto the con erein said exhaust proceeds through
the aforesaid second port, internediate flow passage, and third port.

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.



2. The source liquid supply apparatus of claim1, characterized in that the
first, second, and third ports are each connected, through first, second,
and t hirdworosfouses, 10 respectively, to a commopn conpart mPati/RPazi34bunct i ons
as part of the intermediate flow passage, and in that the aforesaid val ve
menber has the ability to close the first orifice while the second and
third orifices remain open. 3. The soud&e |iquid supply apparatus of claim
1, characterized in that the first 15 port is connected through a first
orifice to a commopn conpartnent that functions as part of the internediate
fl ow passage, the second and third ports are connected to each other

t hrough a connection that does not proceed through said cqommon conpart pent
and are conn8cTbel spurcedioyiccsinihnapRaraits: Pty Qfilamgn! ﬁ'r%‘dﬂ%ﬁrpq‘@lr?q #eed and
the aforesaid valve nmenber has the ability to close said common orifice.
20 4. Tirethebanaeutinxhdustuppmpenispcanaeateddd thegxigust candwit- 1 t hr ough 3,
characterized in that the valve nenber is supported by a bellows or

di aphragmthat forns a part of the inner wall of the conmon conpartnent.
WO 03/041881 36 PCT/EP02/ 13491 5. The source |liquid supply apparatus of any

of ckaims 1 BhTREGBUrte IRURT SOy Bppeatatus dfwrly of claimsunthealigius | chaeadierized
connected to the exhaust conduit. 5 6. The source |liquid supply apparatus

of any of yfkal fffﬁﬁeaog@ﬁe@\gégvé is GBB6SET Rrthé 96ed bondlidih the Nidiity drane@seeend/al ve

is disposed in nduit In the vicinity of the second port, a

second npynt| | K Gumtg | & RBAME irl thel ginkty ©f Md ¥ of
the t h:ﬁ'ra\(']i %o%?“gnﬁgg'ﬁ@ﬁao%}&q{s? ?%ag;(?nrrec g’f]‘?ésuns’l i g g%lt gachgbl e f¥om sai d
first art1ﬁl|rdS Sgﬂ,majnd 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;



mounting valves. 10 7. Method for detaching the source tank of the source
i quid supply apparatus of claim®6, said nethod being characteristically
provi ded wotod/oqussesi dual |iquid di scharge process, in whi eoTtHPe2/&MPRUST
conduit or source tank is 15 depressurized and, utilizing the pressure

di fference produced by said depressurization, source liquid remaining
within the feed conduit is discharged 37nto the exhaust conduit or source
tank; a cleaning process, which is carried out after the aforesaid residual

| i qui d di scharge rocess .and in which, with the afp ai.d isol ated stat
boing | § B RIBERSS, Wik i sAud Skt B lGsSel] GRANNAG PRt Pad Iy
fromthe cleaning fluid conduit into the feed c¢condu as to fill

it s th
interiors of Whigh, méibdthecfarrsaid islaiad staieibeing i placeand the PHWU&&&QQG@? and
third port with cleaning fluid, and in which the exhaust conduit is
t her eaf t er oplosed, putge as ie faskifPmdghe IPurge gas aprAUkintRlhei faed conduit e AR R t
conduit; WO 03/041881 PCT/ EP02/ 13491 37 a gas purge process, which is
carried out &l thee intdreorafodities featl corehiil, agcarbped sintemthediate finwcpassagehande
aforesaid isolated state being in place and the exhaust conduit closed,

purge gas i stHirdpdrt witht firge Wageagasn adictuthe exitaust bendudeid thereditiet opened t o
fill the interiors of the feed conduit, second port, internediate flow

passage, andapditd pergRYds ivididdhBrjcdEinfAthe exRdustitomduraricdhe exhaust conduit
is thereafter opened and the purge gas is discharged into the exhaust

condui t é‘é‘tgcﬁ‘mgﬁtt pﬁﬁ;@@@} WRICACR SSarrid i geR dier &g LFGEsAHpbE Protds ah@nesai d
purge process an n

which the flow-switching mechanism and the source tank are together detached

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.



whi ch the flow sw tching mechani smand the source tank are together
detached fromthe source liquid supply apparatus by detaching the

fl ow swi twbionag41880 nechani smfromthe first and second nowrcTiEPg2/vbPVes. 8.
The met hod of claim7 for detaching the source tank of the source liquid
supply apparatus, that is characteristically additionally provided with a
process which is carried out after thé8aforesaid detachment process and in
whi ch the feed conduit and exhaust 15 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 the exhaust conduit.

9. The nethod of claim7 or 8 for detachin he source ta of the source
liquid 20 sdBpiTheapstios: eksclaipat i @??E@Hgﬂ‘betq%‘r?"ég%ﬂh PF SRULCKeNqUId

cl eani ng process of the feed operation in which cleaning fluid is fed into
the feedupphidpparaius @ada@@%ﬁcg@ thpkindbe dischargepheration Bigrniegor pithg feed

di scharged into the exhaust conduit by the feed of purge gas into the feed
condui t couib® firsl PBIssBBzEC T BPD 2 1342 MotheTieedmft pryde gfascwith theoexhaust
detaching the source tank of the source liquid supply apparatus,

char act ephdeiticlosed batl theexheusticondiit geheneeftat openddie i nterior of the feed
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. Method for cleaning a source |liquid feed conduit conprising cleaning a

target sect i19.”\\/%{tr;/d'ﬁf f)o‘r?%ﬁ]ag\‘mbdé'isbuf;d%alo u?@@é%%dﬁit%@ﬁﬁi%irfg?é]@aﬁiﬁ? @ target

prescri bed faci pur pose feeding a source liquid to sald

Faci 1ty 38 b TPidad R OB FoRfb&E' & 5bhRk' nk 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;



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 secondwoaB®els8s di sposed at the other end, in order toPCh@Peby34enabl e

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, &%l eaning fluid valve and a purge
gas valve, for the purpose of feeding, respectively, cleaning fluid and

pur ge as thereinto, and .20 a waste. tank,.i :
Dal ve ¢ & Drehgouredte N B oo b RO Sk T SRUAEIAY alsChi i hBogi b
recovering waste liquid;, a residual Jiquid discharge process, Which, i
carried out é{‘fﬁ'ﬂ‘g? C‘P’ﬂ@”ﬁ?seﬁ%ﬁez'ﬁﬁ? )9?&#888505?” 128 'Pﬁ”@ﬁ? é‘?"’g‘m E‘é\é\?f’ﬁ%ﬁ PJ"?O
remaining in the target section is discharged to the  source tank or waste
tank: WO 03/ the Begetrsertiepydihiba svasiyvalve closed dA disghargegpesatiqnsinahich o g
out after the residual |iquid discharge process and which conprises
repetition owith theedasiperalvé opehrthettlesning duisi isgdischarged dntpelhei wiage taple
target section with the waste valve closed and a discharge operation in

whi ch  with wWidlefesding yargeegagiemdt he cl eaning fluid is discharged into the
waste tank 5 while feeding purge gas; and a gas purge process, which is

carri ed goghs plFgy ptdeess| whithrig cafr@Esat aftet the claErifly phacess rdner inowhioh théie
target section 1s subjected to a gas purge by the purge gas. 12. The net hod

of claim1l §a6i6f &faRs Mgt SEiHoRSs SusjetEdfte adaeqifge by the purge gas.

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.



1o characterized in that one of the aforesaid first and second val ves is
provided with 15 a flowsw tching nechanismthat has a first port that is
connect edwDm®3bssour ce tank, a second and third ports, wrCTlEPar/e34¢pnnect ed
to each other through an internediate flow passage and whi ch are connected
to the first port, and a val ve nenber that can produce an isolated state in
whi ch communi cation between the first480rt and the second and third ports
is closed off while comunication between the second and third ports is

mai nt ai ned, a [ ai.gl. seggng. .p ' d: 1 ar get
section to tﬁ%' a?@? e@‘ae}ﬂﬂ?& fﬁckﬁ"ﬁngnﬁ’& %!aetaggfgdcé)%&%oﬁdw ?éggnkgﬁg'ég to
the cleaning.fluid source and the pur . gas source or the ste tank. WO
037 041 6@ hapeekr s TBAB 855 5o05hE it P B BheR sonpreifabiioidd st
liquid f . ui t, h terized in that th ' , d, d
o o poind, S EE U rosbE T Abb e 5vich S beban! baEhuisss B pefics
respectively, to a conmon conpartnent that functions as part of the
i nt er nedifdb@ Inteediatedlayepassage; and imthat e aforesaid valvednembaehakiherhility he
ability 5 to close the first orifice while the second and third orifices
remmisn dpeloselhe fingionfice athie thi secand and/thitl arifiegsreeraintapen3 for cl eaning a
source liquid feed 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 purge gas with the exhaust valve 10 closed and the

exhaust val vel4i sidthed aatdraingoedargdof daimsVet ko d3deceoledhing 4 So@dy lighidaeal ms
11 to 14 for cleaning a source liquid feed

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 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



conduit, characterized in that the aforesaid cleaning process is provided
with 15 a cleaning fluid feed process, in which, with the purge gas val ve,
first andweasoms$st val ves, and waste val ve cl osed, the cl e®airrEpot/iagpd val ve
is opened and cleaning fluid is fed fromthe cleaning fluid source to the
target section; a pressurization process, which follows the cleaning fluid
feed process and in which, with the clddaning fluid valve, first and second
val ves, and waste val ve closed, the 20 purge gas valve is opened and the

interior of the target, section |s pressurized ,to 0.1 tq 1 NP t he .f.eed
of purge gas AP hEMRRE JahBoF BTG S etk amnduly o fstharbed

di scharge praqcess, w{]i ﬁh follows the re?,eri zation process and i n which,
with the cldBaWa5te lBRKVRiIgIRHEDS A8S 19 $WRPISAd second val ves closed and with
t he purge gas WO 03/041881 PCT/ EP02/ 13491 41 val ve open, the waste val ve
is opened and the cleaning fluid is discharged into the waste tank while
purge gas is supplied. 16. Method according to any of clains 11 to 15 for
cl eani ng a sdif. dMethodjacdordingdto anycoihelains 1t el adoe cleasitgi ansotrge lignid feed

cl eaning process the interior of the target section is brought into a

r educed qonesituchearatiatizegin that trothibeddebning pheceskdheiimtgrion ofi theitatget sbetidnaisget
section. 17. Method according to any of clains 11 to 16 for cleaning a

sour ce |prgugtet iheed red&be“d)l\gﬁé\sbbme stey padeto #ed dofrthe aéarih@ Anidnieitd the Grget
pressurized to 0.1 to 1 MPa is fed into the target section in the cleaning

ProcCess.gection.

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.



