SEM CONDUCTOR MANUFACTURI NG PLANT Technical Field
[ 00013 The present invention relates to a
sem conductor manufacturing plant in which fluorine
gas generated in a fluorine gas generator is stably
suppl i ed tSEMISOMDINITRR t MANUFAUNZRING| BGAMIpar at us.
Background Art [00023 Fl uori de gases (such as NF3,
CF4, and C2F6) other than fluorine gas have hitherto
wi dely used in great quantities for sem conductor
Tecﬂggg@ﬁp%ﬂ{éf& processes because of their high
performarnces. However, because such fluori de gases
have high global warm ng potentials to harmthe
[00@Ldbal environnment, it has been decided that the use
of themis prohibited or restricted hereafter. [00033
TheTlyd opak swartm ingv ot énhi aleledtds ubpi pe sgasi §endecsor
Thus, it starts to consider the use of fluorine gas in

manﬁk@%%uﬁng? hg1ghevardepeiéhed 1llbdarddeg93sgeneiay®@rin a
because fTuorine gas is high in corrosiveness and

tivit it tail ' t ;
erubEREH Wb pellsr LS AU BE AP RISROLY 1o 2iBrBuceor
cylinder. Currently, for those reasons, -1 fluorine

mangA3 C&UIRT t3PPATESAF wi th a cylinder in which

Background Art
[0002]

Fluoride gases (such as NF;, CF,, and C;Fs) other than
fluorine gas have hitherto widely used in great quantities
for semiconductor manufacturing processes because of their
high performances. However, because such fluoride gases have
high global warming potentials to harm the global environment,
it has been decided that the use of them is prohibited or
restricted hereafter.

[0003]

The global warming potential of fluorine gas is zero.
Thus, it starts to consider the use of fluorine gas in place
of the above-described fluoride gases. However, because
fluorine gas is high in corrosiveness and reactivity, it
entails risks to transport or store a large amount of fluorine

gas with the use of a ¢ylinder. Currently, for those reasons,
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fluorine gas has been diluted by 20%or less with

inert gas. However, this leads to |low efficiency of

transportation. In addition, there are al so unsol ved

probl enms in safeness. [0004] For the above reasons,
flhbeinedusis istanosl dchae usgdestieth an gnlinder in which

fluorine gas generator or the like for wusing fluorine

£1985i088 Hhe SR phel &itiec 8aspypesosabel VedBdwishabhyrt gas.
generat €d. About it, sone proposals have been made.

Ho | h - ; . : ! |
o fRUET Tl IRU 0 LRI AL RIS BB8 on. 70
y

consi stency of the fluorine %as use quantity and
addigbpa s gt ¥e berfedd $haingpl¥pde PHIQRYIFRE §Rs safeness.

generator and an apparatus that uses fluorine gas,
[obbe]study of it is scarcely done at present. It has

been found that the fluorine gas stable supply and the

costp Per{ QEMRCR Ofréd sBRSOMR e SUREEEE r8fa 1divioHBSi AB S
en fluorine gas generated fromthe on-site fluorine

wh
as generator is supplied to a senco 0 ;
- . . like £
reJRAPEA BF1 A dhbat ol DEOAS 29 GTTEs Bt BEpbhs: Agke for
system [0005] In the case of ordinary gas, the above
usipguésuogdmedaneenbyng FRAReWISR Hhesderwap safely and
cylinders filled with gas are connected in parallel;
st&blyl gederdised. | sAlsitched Bonecheropmxtatyl hader beamdmade.
the used cylinder is replaced with a new cylinder.
HoWe$8 L Na i PR SRAL AR, i HLURELRG 98t N@rY%Rx0Mmd bas dupplying
system) becomes very important for ensuring consistency of
the fluorine gas use quantity and stable supply between the
on-site fluorine gas generator and an apparatus that uses
fluorine gas, the study of it is scarcely done at present.
It has been found that the fluorine gas stable supply and the
cost performance of it become a subject of discussion when
fluorine gas generated £rom the on-site fluorine gas generator
is supplied to a semiconductor manufacturing apparatus via
a fluorine gas supplying system.
[0005]
In the case of ordinary gas, the above request can be
met by a manner that a number of cylinders filled with gas
are connected in parallel; a cylinder used is switched to the

next cylinder; and the used cylinder is replaced with a new

cylinder. Also in the case of fluorine gas, the use of it
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has been started by a manner that each cylinder is
filled wwth fluorine gas at a | ow concentration of
20% i n consideration of safety; and the cylinders are
set in a cylinder cabinet |Iike the case of the
ha almven dasor t bédopralimaame maha tHewsrecy L ibebenses filled with
fluorine gas has been diluted by 20% a |arge vol une

£1h8rifeUyEed Acconhdonaode bhe iehf icd ey i consideration
transpoftation is low. Even in the case of fluorine

as_.at _a | ow concentration if a_gate valv Lde ;
of B252kyT it SOV TbiEs, 4R Bpy R ST Eabiner
l'i ke, there is possibility that the full anount of
lijastkertasnecdl i vhe mbeyerAgSCHIRKS Gidingsy ghése However,
reasons, a supplying nethod has been desired by which
bethuee fid ucainh<aadnsappderdishtiebd byd2o&abhylazge volume
the physical unit of product of fluorine gas is

i N OYS QIpey i ' WERE apal ¢ Feph 8edstat i
153\%/%\5/2@% %ESP?gqproposa:rgﬁg\rﬁi?tfeﬁ% uor}/ne gtas.. P aEren

. _Qenerators that. can be on. .sem.cagn t .

i L actURR g EBGIR TS ST EE oo el SPRGBRFFa t tom
fluorine gas by controlling the pressure in the

if ger@abeova)lve( PEoVadaHIen &<ty tHRdBE| BRAPaiénproken due to
Docunents 1 to 3 and so on). [00061 Patent Docunent

cotroddpanese Patentikdnexene nedisPylrd i bntiNothat the full
2004- 107761 Patent Docunent 2: Japanese Patent

solRBISde SISOt g ror chese
reasons, a supplying method has been desired by which fluorine
gas can be supplied safely and stably, and the physical unit
of product of fluorine gas is advantageous in compariscon with
conventional methods. We have hitherto proposed on-site
fluorine gas.generators that can be used on semiconductor
manufacturing spots (generators that can stably supply
fluorine gas by controlling the pressure in the generators)
(for example, see the below Patent Documents 1 toc 3 and so
on) .
[0006]

Patent Document 1: Japanese Patent Unexamined
Publication No. 2004-107761

Patent Document 2: Japanese Patent Unexamined

Publication No. 2004-1639123

Patent Document 3: United States Patent No. 6602433
S



-3 Problemthat the Invention is to resolve [0007]
When a fluorine gas generator is equi pped, the supply
capacity of the fluorine gas generator is basically
determ ned by the design specification of gas supply
capacity to the demand. However, when the demand
exceeds the supply capacity of one fluorine gas

ProBNehAltiat HhE THvERSbMI 18 By RaRsI+8g a nunber
of fluorine gas generators having the sane

[Oégg?ification. [0008] However, an on-site fluorine
gas generator requires nmaintenance at certain
intervals, such as every three nonths, every half
yearWhep avELlogidis &GRS IPReHAIRTeddn &Y HRpFesthehsupPply
time of about one to three days. There is a probl em
caphati tyt bE tgendlatcari magargeseppitomas dasinglilhedetermined
mai nt enance. [0009] Further, when one or nore on-site

by LHEr I8 ORS sPERE IS GheoSgds %ﬂ??i?nbhiacity to the
required in which exchange of gas with a

ae§GESLS SIS it o SR ERC e St BBRR1Y Gppactey

sem conductors can be conti nued w t hout stoppingﬂgas )

of il uaiiRAPIhGOPRFaEPEn BR1PHES SARTD M &Y Preparing
manuf acturing apparatus even when a trouble or the

a nestbefrorofiref hherdnee g | gencoatard dmvierggahe same
gener at or.

specification.

[0008]

However, an on-gite fluorine gas generator requires
maintenance at certain intervals, such as every three months,
every half year, or every one year. The maintenance requires
the time of about one to three days. There is a prcblem that
the generator can not supply gas during the maintenance.
[c009]

Further, when one or more on-site flucrine gas
generators are used, a system is required in which exchange
of gas with a semiconductor manufacturing apparatus that uses
the gas is smoothly controlled so that the manufacture of
semiconductors can be continued without stopping gas supply
during the operation of the semiconductor manufacturing

apparatus even when a trouble or the need for maintenance

arises on a fluorine gas generator,
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-4 [0010] The present invention was made in

consi deration of the above-described problem An

obj ect of the present invention is to provide a

sem conduct or manufacturing plant in which fluorine
[0ga®]lgenerated in a fluorine gas generator can be

safely and stably supplied to a sem conduct or

ManutREt Y& BE n tARPAIH tiSon abdls thgasethcepfdei@ration of the
manuf acturi ng cost performance is superior. Means for

Resol vi ng the .Pr m and Ef f ect 0 . :

A R AT AR RRaPSELr | AT BPARE foP hEophBgdgpt invention

_invention, at |east one fluorine gas generator_is |, .

1scbRn@&ced ds # hsanireastuier sBANHES oyng plant in which
manuf act uri ng apparatus through a gas supplying

flapstiera iges udengrattdrigeat fdkicrhiaie gaa gemegrator can be
therein a predeterm ned quantity of fluorine gas

52§81 ARl Jta e Jhye1iBa €85Sa088RKRIRIGuAErfhiAtiFB turing
gas'is supplied fromthe storage tank, which stores

as i _ _ i
20bREEell CoMtcE e b S ar g AR AT EE VR i gt

keep the operation of the sem conductor nmanufacturing

Pegjpamaiae whenSURE ¥Q®pri ne gas generator i s stopped.
[0012] In the above construction, even when the
fluorine gas generator is stopped for naintenance or
due to an abnormality,

Means for Resclving the Problem and Effects

[0011]

In a semiconductor manufacturing plant of the present
invention, at least one fluorine gas generator is connected
with at least one semiconductor manufacturing apparatus
through a gas supplying system including a storage tank that
can store therein a predetermined guantity of fluorine gas
generated in the fluorine gas generator, and fluorine gas is
supplied from the storage tank, which stores therein a
predetermined quantity of fluorine gas, to the semiconductor
manufacturing apparatus so as to keep the operation of the
semiconductor manufacturing apparatus when the fluorine gas
generator is stopped.

[o012]

In the above construction, even when the fluorine gas

generator is stopped for maintenance or due to an abnormality,
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-5 a predeterm ned quantity of fluorine gas (for
exanple, corresponding to the tinme required for the
mai nt enance or recovery of the energency stop) has
been stored in the storage tank. Therefore, the
a perdedrauct nedmguafractuy | 0f dppancins gaan (feropsrantede,
W t hout stopping with mnimzing the variation in
coPrespariil9gde oFeHharimdesayss ridie S6#1 epRdw@liditenance or
manuf act uri ng apparatus need not be stopped during
mai nt enanc f the fluori a t t | ke,
=Ry AR cEnd boforntyt bBeT Mg Yohet R fafbarf ol Brorage
cont i nuousl operated. Thus, the operation rate of
tapkKe aE‘p"lﬁrr@tt{%r? orthe iR BHRANEVST SHa Mt F BUFd NgopPParatus
| owered and the cost perfornmance beconmes superior.
cah0d dp elva tt @ wsicrh i cubactpey 1 manif it i miing pl gttt hof valrdation
present invention, it is preferable that the gas

inSEQ@s\QJBQe SYSLAM EOMRHSES BE8SSEEE UHYI & Ohi BBntRAYOT
that detects the pressure in the storage tank to
etect the storage

d uantity.of th S t J%
nafRERT e CRESIALT dtrobsl &° o EeBERd Wl
converting neans that converts the pressure value into
majngieHadIce oME EhgnAil Ui §2FngemeAAE AhaRr okbputld ke, the
toward the sem conductor manufacturing apparatus the
sesigraldotwer hatufa dther Shgnappearatans | ognmbans;om@ninuously
the semi conductor manufacturing apparatus conprises
op§Ea%@d I @iy NI ABARD 1A i 6K CLRYES Je Bk 08Bbala¥ls for
e
semiconductor manufacture is not lowered and the cost
performance becomes superior.
[0013]

In the semiconductor manufacturing plant of the present
invention, it is preferable that the gas supplying system
comprises pressure monitoring means that detects the pressure
in the storage tank to detect the storage quantity of the
gtorage tank by the value of the detected pressure; pressure
value converting means that converts the pressure value into
a signal; and signal transmitting means that outputs toward
the semiconductor manufacturing apparatus the signal
converted by the signal converting means, and

the semiconductor manufacturing apparatus comprisges

signal receiving means that receives the signal from the

gignal transmitting means; signal converting means that
-6



signal transmtting neans; signal converting neans
that -6 converts into a pressure value the signa
received by the signal receiving nmeans; and
di spl ayi ng neans that displays the pressure value
comleerved imte he prgssumpwelvengheesignal 00¢4e iWesh by the
gas is stored within a limted capacity as in this
si§MStereddivSny eh¥anBnoaimnta {951 spaRat mdidrid yt10dt displays
usability and cost performance that an accurate gas
t ant.i . LSpI d e -
eh§ BRI L A8RATRE I HET Bkl converping means.
above. If such information can not be provided, it is
[0fkfhkabl e that gas supply becomes deficient in the
course of the sem conductor manufacturing process in
t he Wieestgaases storefawithde, aal impteducepasudiededn this
to the process may becone defectives. This matter
sy8teh,betessentiry) limpyptdad £k cbipaVivilibe 66stsability
performance of the apparatus. In the above
0 uctl f , st.ar. [ :
an§POSH Bt ohafibe! Pl P MG IR LALAR AR bt icy
detected, displaying the information on_the |
cagdifi A3 YRS RihERECE BILRG TUPIRY OF TR fRStpr ing apparatus
possible to snoothly perform the sem conductor
as nbewd atbed agopeoceds. sf1e0l Shionmaiel srriscomdicber provided,
manuf acturing plant of the present invention, it is

it Rretanaf I@%thatthﬁagsa&lﬁﬂﬁ Yé A8mEESA M cE el i fah@Bourse

inlet-side gate valve and an outl et-side gate

of the semiconductor manufacturing process in the worst case.
In that case, all products subjected to the process may become
defectives. This matter must be essentially avoided for
improving the cost performance of the apparatus. 1In the above
construction, therefore, because the storage quantity of
fluorine gas in the storage tank can accurately be detected,
displaying the information on the semiconducter
manufacturing apparatus makes it possible to smoothly perform
the semiconductor manufacturing process.

[o015]

In the semiconductor manufacturing plant ¢f the present
invention, it is preferable that the gas supplying system
comprises an inlet-side gate valve and an outlet-side gate
valve respectively provided upstream and downstream cf the

storage tank; a bypass interconnecting the fluorine gas
i



val ve respectively provided upstream and downstream of

the storage tank; a bypass interconnecting the

fluorine gas -7 generator and the sem conduct or

manuf acturi ng apparatus with bypassing the storage
getanktox bypgaskega¢eicande qrow et f ac t tiné ngi dppareftus with

t he bypass; and gate valve controlling neans that
byﬁQBE"J.?llgs tiHhe s"te&paegél vengat @ wpwrs @tk the19at frovided in

va ve “controlling neans perforns control to close the

a at al ve and open Nl n

BRSO AFLYE PRI et Byt SO BT S e
to t he seni conduct or nanufacturlng appar at us t hat

thapgePRES odds thtee SRRCghice Sabpl YRAYSSysfeR £ gage valve
normal operation; and perforns control to switch the

cogagsodlfply imepsy Spentbrine aorgimt Enancelosedehecbygpass gate
the inlet- and outlet-side gate val ves, and open the

vaby@aaadg@fp%ryaari/@ SPLE8- tanausalm&assia@ngwa valves so as
| uorine “gas generator that can supply gas, to the

nduct or_ . manuf acturing a hat t
togggpp %fg%ﬁpgéglﬁ %r§tor ragg é?m%ﬁg g%ﬁgﬁﬁhctor
suppl ying systemis stopped due to maintenance or
mappéakFoin 1§ 0BRBR TRt Ushet dby ESEMHFUCTRBN, WhFEh b(l'hee gas

gas supplying system nornally operates, fluorine gas

subplyupy iefdsven tike ignsa sOppbli rEewest font oanide performs
sem conduct or manufacturing apparatus that requires

cog?§ﬁé¥€§2%gﬂgggﬂﬁh§u295Yéﬁﬁpiyﬁ&ﬁﬁbﬁ%%ﬁM{&%%cﬁgmﬁakhﬂénance
ystem can beé changed

mode, close the inlet- and outlet-side gate valves, and open
the bypass gate valve so as to supply gas from the fluorine
gas generator that can supply gas, to the semiconductor
manufacturing apparatus that requires gas, with bypassing the
storage tank when the gas supplying system is stopped due to
maintenance or a breakdown.

[0016]

In the above construction, when the gas supplying system
normally operates, fluorine gas is supplied via the gas
supplying system to the semiconductor manufacturing
apparatus that requires gas. When the gas supplying system
reguires some kind of maintenance, the system can be changed
into a maintenance mode, in which fluorine gas is supplied

from the fluorine gas generator that can supply gas, to the

semiconductor manufacturing apparatus that requires gas, by
-8—



into a mai ntenance node, in which fluorine gas is

supplied fromthe fluorine gas generator that can

supply gas, to the sem conductor nmanufacturing

apparatus that requires gas, by -8 bypassing the gas
bypappliyigng sy ghems uBgdguiseg tdyst ennt rBecasisepsddisbieontrol is

the gas supply path can quickly be changed when gas

poSHEBLE f 0@ Hhe sLRHAGE phdK cah Hile Jasy B RhEMP:d when gas
systemis sfopped. Therefore, the sem conductor

manuf act uri appar S {i t ;
S PEHo gt T hidis G Ha ot he detrs SiRus R PRErd: Bygtem 1o
process in the sem conductor, manufacturing apparat.us.
stoppedt | Fheike SRR cohdGc I HEPUERECST MPPEEAL o 1Tk
present invention, it is preferable that a fluorine
appatageneratbegatont vmhoesly ppeviaded beitieent eheherrupting
fluorine gas generator and the gas supplying system

thE! 40h § B8 IS =3 0F a PE 8BS SHGEp UBLRG!d I8 PRaNSemiBonductor
respectively provided upstreamand downstream of each

maflgoriqsr as gene&a%ghsgate val ve, and the plant
PHF BT é%ﬁ%r Bgg Sas Supply availability deciding

means that nonitors the difference in pressure val ue
[0Béfleen each fluorine gas generator and the gas

supplying system detected by the respective fluorine

gas Densiatsemiresdureordetacfang uretng shans ¢b the present

decide availability of fluorine gas supply from each
infEHenidIE, 9351 gL AL PALYQ £RELSE FIAMAS 1R8lgas BRI Hator gate
valve is provided between each fluorine gas generator and the
gas supplying system, fluorine gas generator pressure
detecting means are respectively provided upstream and
downstream of each fluorine gas generator gate valve, and the
plant further comprises gas supply availability deciding
means that monitors the difference in pressure value between
each fluorine gas generator and the gas supplying system
detected by the respective fluorine gas generator pressure
detecting means so as to decide availability of fluorine gas
supply from each fluorine gas generator to the storage tank.
[0018]

In the above construction, when the fluorine gas

generator contains therein a sufficient amount of fluorine

gas that can be supplied, the supply availability deciding

means can decide that gas can be supplied. 1In this case, gas
-9



In the above construction, when the fluorine gas

generator contains therein a sufficient anmount of

fluorine gas that can be supplied, the supply

avai l ability deciding neans can decide that gas can
cahebsuppppdd.ed n-¢hasdchbe, sgasad®e danbe stpptradtingly, in

toward the storage tank. Contrastingly, in the case

thkhat dhe-hd HOEhae faasoIEner gher -H0brcabled mot contain
therein a sufficient anount of uorine gas to be

uppli ed, en. when_t he f.| [ e at.ar ...S :
ehd Bl BT Foheng: anonns e Rcdgh et penspppLied,
be supplied to the subsequent as supply system In
eveReWhgEet BE hbEOoKARENngaFhB8eRBSRE Ok difs PPEHE ofid i graerate
fluorine gas generator is connected with the gas
gasyppkyiusgl by stleen gashoah dioscbet issippliedgas shppbybsgquent
syst em exceeds the on-site fluorine gas generator in

gagagupPiPp! ¥y SRRACI t¥n At ££8H! br gt GoaRi BT kWS above
fromthe gas supplying systemto the fluorine gas

coAFESLhElan T o ELGTION, T LA 805 28R ccea i

manuf acturing apparatus. This is a problemthat ,
thgfgae SHRRhY E0AENS BEN THT e E i FRE < bl BReskas gas supplying
Therefore, by adopting the above construction, when
sybhenf laxoré@dsgategenerai te dduentirmongasngehenrsiton in gas
sufficient anount of fluorine gas, connection with the

RSP 08, US98l ddancfipeatiron che sas
supplying system to the fluorine gas generator. This
phenomenon may inhibit gas supply from the gas supplying
system to the semiconductor manufacturing apparatus. This
is a problem that affects semiconductor manufacturing
processes. Therefore, by adopting the above construction,
when the fluorine gas generatcr do not contain therein a
sufficient amount of fluorine gas, connection with the gas
supplying gsystem can be forbidden. This can prevent the
above-described problem.
[0019]

In the fluorine gas generator, it is preferable Ehat
the fluorine gas generator comprises fluorine gas generator
judging means that sends out an abnormality signal on the basis

of a signal from a sensor provided in the fluorine gas

generator when the sensor detects an internal abnormality,
-10—



In the fluorine gas generator, it is preferable that
the fluorine gas generator conprises fluorine gas
generator judgi ng nmeans that sends out an abnormality
signal on the basis of a signal froma sensor
thpr gaisdedhpml v hegf lsywtiere gasprderesy of brovher gees generator
sensor detects an internal abnornmality, -10 the gas
abBBRRa NGy SY SN CHEYd 5Enf| HREMY €GeSt JeBekdls the
abnormal ity signal receiving neans that receives the

ab%gg%% JE%yéf%ggﬁlsé%%togg g éﬂ?éﬂ%egiﬁ5¥iﬂg g§§ generator

generator’ Judging” means, and the uorine gas

, generator abnormal ity signal receiving neans sends a ,

juspdra uepRfe Ahdorbhfe HHICT4BSeGRDIIYRRERT SRRPHRality
cl osed between the gas supplying system and each

sifhadr irecghsiggnercairoy swiedst he sfilgral necgase fluorine gas
generator abnormality signal receiving nmeans receives

gefBraakNordll d tya $i-aneb BeNt1bsem thadéeRrtAe §8% supplying
generator  judging neans. [0020] In the above

construction, faqr exanple, when t f L .
sv§ERT} PGt SRAD SaMSEETE s 195 e aF ok ulig, BhePtluorine gas

detection of an abnormality_by a sensor such as a |
gepe&sdiate, abneppaddttilf ¢ 19Radad cFfEisti Ry ) PeARS HRRF PSS an

nmeans sends out an abnormality signal. The gas
abaumplayli ingy sysgemlhadmy fremeithed filheosigrabasargenerator

automatically close the gate valve between the gas
jud4RRlYidkh system and the fluorine gas generator that

ot put the abnormality signal. Thereby, the

[0020]

In the above construction, for example, when the
fluorine gas generator has some abnormality (for example,
detection of an abnormality by a sensor such as a pressure,
temperature, or gas detector), the judging means sends out
an abnormality signal. The gas supplying system having
received the gignal can automatically close the gate valve
between the gas supplying system and the fluorine gas
generator that output the abnormality signal. Thereby, the
gas generator ti’lat can not continue to operate is disconnected
from the gas supplying system, and it can be safely put in
a maintenance state.

[0021]
In the semiconductor manufacturing plant of the present

invention, it is preferable that a semiconductor
-11—



gas generator that can not continue to operate is

di sconnected fromthe gas supplying system and it

can be safely put in a maintenance state. [00211 In

t he sem conduct or manufacturing plant of the present
mannfenttwningtappapatcher glelte ttmtva serpronddetdobetieen each

manuf acturi ng apparatus gate valve is provided between
sefdebn AR SHNRLEHL 8 R cFRIU S tdpdHa BRBaAABUE heNdalkkN8upplying

gas supplying system the sen conductor manufacturing

ra rjise ' t f ' :

syESRHaE® PRI ushEn REPRET IRl B b S sprpprines

signal_on the basis of a signal from a, sensor
s ePLEANGRH § PF t e YR TONELEE 0P PRETF EEE ul FAG IRh MeaRs that

when the sensor detects an internal abnormality, the
gegeasasigpplayi aprsypsiahi cpnpigseld senigertheisrof a signal from

manuf act uri ng apparatus abnormality signal receiving

a HBaRSr [habviges Mes dhe 36R9CRdUME St dRahuTe¥t Oting
fromthe sem conductor manufacturing apparatus

Ludai.n ans, ., and _t senm ctor . usq :
2o p SRt TERRoF ARl PE B COPEHCRE, AR cihBrpatiey,

signal to the sem conductor manufacturing apparatus
thgagasy fAURP1F1iPpE AYSHRM WReRPEHE €S eTRBORABEUGTCT

manuf acturi ng apparatus abnormality signal receiving
manedas theceny esppa raltngy rebndymailgny! ssemabutetedming means

t he sem conduct or manufacturing apparatus judging
thA®aRceiPO22tne abnormality signal sent out from the
semiconductor manufacturing apparatus judging means, and the
semiconductor manufacturing apparatus abnormality signal
receiving means sends a signal to the semiconductor
manufacturing apparatus gate valve to be clcsed when the
" semiconductor manufacturing apparatus abnormality signal
receiving means receives an abnormality signal sent out from
the semiconductor manufacturing apparatus judging means.
[0022]

In the above construction, when a semiconductor
manufacturing apparatus has an abnormality, the gate valve
between the semiconductor manufacturing apparatus and the gas
supplying system is automatically closed. This can prevent

an erroneous operation of another apparatus and second

accidents.

-12 -



In the above construction, when a sem conduct or

manuf acturi ng apparatus has an abnornmality, the gate

val ve between the sem conductor manufacturing

apparatus and the gas supplying systemis
[oaa@Bdmatically closed. This can prevent an erroneous

operati on of another apparatus and second accidents.

-12 19023 slémié@naaﬁk%@ﬂuﬁh@amiﬁ§tpqéﬂg &f aMe @fresent
the present invention, it is preferable that the gas

._suppl.ying system_further,copprises:_ ( a.fl nat h

lnﬁgggﬁfgff}gs Ss &éﬁﬁ?g?%%kg§§¥é§§5 V%A?nspﬁ§%¥{ﬁﬁesy5tem
of the path, through which fluorine gas can be,

fugpsr SPHRL i B8Sowd 1pr sl et nPRRE SRoridE 2t hnkstostorage
t he sem conductor manufacturing apparatus; (2) a

tankcomdt epatdl haviimg,tHen nhédiedaife tdfe tpathat through which
pressure controlling neans that controls the gas

£108bli¢le BRESSHRS EPp1ied Yok deeohAtkre88dra SRGUW storage
storage tank gate valve provided between the pressure

caBPIEEE A, BRSRR AL INE FROAT g (helie () o

ur ans” provi bet'ween
the storage tank and the sem conductor manufacturing
segppsr Mald oravinghe iJeche Padsle ok tbepeash e R¥ESSUre
detect the pressure in the first or second path; (4)
copétrb ldanig aldamg tiheansonbableonheofassaitdkitngressure from
between the first and second paths in accordance with

thE@t@f&ﬁé%&n]‘é?!d—iﬁi detecbad MYolhge PR QHESAHI®re provided
detecting neans; and (4) operation controlling
between the pressure controlling means and the storage tank;
(3) path pressure detecting means provided in a path between
the storage tank and the semiconductor manufacturing
apparatus or in the second path so as to be able to detect
the pressure in the first or second path; (4) path controlling
means that controls switching between the first and second
paths in accordance with the pressure value detected by the
path pressure detecting means; and (4) operation controlling
means that controls the operation of the pressure controlling
means when the path is switched by the path controlling means
into the second path.
[0024]

In the above construction, first, by using the first

path, gas stored in the storage tank can be supplied by its

own pressure to the lower limit of supply. In the
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means that controls the operation of the pressure

controlling neans when the path is switched by the

path controlling means into the second path. [0024]

In the above construction, first, by using the first
sepdtondgast ot onadufactther istioregyeatankscas bbesdppltiimgtion of

by its own pressure to the lower limt of supply. In

subPe v, 1 3 a5 1sC QRAUC TRy rkBILY a5t Uik DEgaRPRl alvusads EbBatroller
desti'nati on of supply, gas is used nornally by using

su%ol;]ltal%\gl% Z:e co%tlrol l erntégE?FQ‘S aT%%S fé}%\’ mass flow

* ne OW contrdl l'er serves as
resi stance in suppl , and the supply lower |im.yt
coptgeddrar cﬁ?¥ﬁ%spﬁﬁnﬁr§e§9§éﬁr§efw TIRRPY e, 2RGFoLre Supply
50 kPa. At this tinme, the path is switched into the
loweaohiimipatthe andrehen pries purineary 53 depes atfbalr eoxcasnypbt y about
gas. Thereby, fromthat state, gas in the storage

5ot RBK .Caftbe Hfily tthihe , StRE! gsdh_t Q ot k&M EQNIHELOLhe second
nanufacturlng apparatus pecifically, as the

paBRRH L e ik w1 BB R ey Bony URgB L e reby

pressurizers, the ability of pressurizing gas is, for
fregakhiod 2Fatifid 966 KPa. Cheuererade §ank &arr ke ehgrther
pressure for operating the nmass flow controller as
supeddred et abhee semBy arsdngt suc mamyff&ssuringr amgesranus .
the storage tank can be further sucked to be sent to

sokba SR {Res Rbeg e, 8, g geiganiziven <o 2
bellows pump or a diaphragm pump can suitably be used. 1In
those pressurizers, the ability of pressurizing gas is, for
example, around 200 kPa. However, it isa sufficient pressure
for cperating the mass flow controller as described above.
By using such a pressurizer, gas in the storage tank can be
further sucked to be sent to the subseqguent stage. Thus, gas
in the storage tank can efficiently be used. When switching
the gas supply path and contrclling the operation of the
pressurizer are in the form of automatic control by
combination of the sequencer and pressure monitoring, they
can conveniently be used. By these artifices, fluorine gas
can stably be supplied to the semiconductor manufacturing
apparatus with minimizing the variation in pressure load.
[0025]

In the gas supplying system, it is preferable that each
-14 -



the gas supply path and controlling the operation of
the pressurizer are in the formof automatic contro
by conbination of the sequencer and pressure
noni toring, they can conveniently be used. By these
ofarheff tesrihleugaisngegmsratoan, stladlyabesspppiied sestteen, and
sem conduct or manufacturing apparatus with mnimzing

théNgeMabiRld W &P RERIFHER U10aty aﬁﬁ@ggkubnlbh@dﬁﬁhlned in a
supplylng system 1t is preferabl’e that each -14

ca8R8o PR SR AR oP RERAPRA OIS AhRe! ot g Fab et

contained in a casing_ equipped with an exhaust
meﬁﬁéﬁl&rﬁﬁsrﬁomléﬁ@haegﬂaagﬂln%&ﬁﬁarﬂ%rﬁmgﬁgeg1&°r1de gas
fluorine gas or hydrogen fluoride gas detector that
de deteetrs thlatodete gas firudyilneggasfénadiydeogas flpeddale gas.
In the above construction, because each system
[069@ponent is surrounded by a casing and each casing is
equipped wth an exhaust mechani sm t hat detects
fluo as .or dro en fl.uori
{1 UoFR nEREag Eo1 ) AP B ER BT | e BALSEart B2 (2 5Py
in the sem conductor manufacturing plant. For
comRamend; 1aHenr sauadesiby neerdnsandR2eBeA21Bdsis pauipped
may be decided that | eak of gas occurs, and a
wishguencethamytsewdhatii sn ahaer mlﬁetcytsi ghabrireakyad or
gas is a matter of concernnent. Thus, when the event

hy g?%%@% ffﬁor?é@ﬂif%,ti@thgﬁa@ﬂﬂbfﬁnéh&aEaU¥ﬂhydrogen
ystem conponent y be

flucoride gas can be detected in the semiconductor

manufacturing plant. For example, when an exhaust mechanism
detects a gas, it may be decided that leak of gas occurs, and
a sequencer may send out an abnormality signal. Leak of gas
is a matter of concernment. Thus, when the event occurs, for
example, the coperation of the target system component may be
stopped in accordance with a control instruction from the

sequencer to inspect. If necessary, maintenance/repair can

be performed.

Best Form for Carrying Out the Invention
[0027]

Hereinafter, a semiconductor manufacturing plant
according to an embodiment of the present invention will be

described. FIG. 1 is a schematic diagram of a principal part
-15 -



stopped in accordance with a control instruction from
the sequencer to inspect. |If necessary,
mai nt enance/ repair can be perforned. Best Form for
Carrying Qut the Invention [0027] Hereinafter, a

of sanbeoidimndac ranufractufia plgupl agt pla?étt‘or@lcﬁgrsiénﬂw to the
enbodi nent of the present invention will be

emB88e ehrd. o | Ehelpire serse henrene idmgr am of a
prlnC|paI part -15 of a sem conductor manufacturing
Zt according to the enbodi nent of the present
|nv ntion [0028] In FIG 1, each of reference
nuneral s_| a, l¢, 1d, nd le (la to le

her ethaf t&r, $|ﬁﬂ9Q'Q£qﬁ %F%ngwﬂqmqﬁﬁlﬁs%ﬁ) 1b, 1c, 1d,

denotes an on-site fluorine gas generator; 2 denotes
and gas (depployiiey: sysrenmaiﬂﬂrofssmlﬂersgnnﬁﬁﬂ%soas will be
sem conduct or manufacturing apparatus; each of 4a to

usé8; A@ndtrxSeanapt-GidenatiasoRi pEeFaY geiRgeiofach dknotes
7a to 7e and 8a to 8e denotes a gate valve; 9 denotes

y %ﬁg v %%% ]I)%SHOB%Sjg‘ﬂélfé LA
@ ga? Eﬁ&%ﬁ % g5and 17 denotes an outﬁet Si

gate valve; 12 denotes a storage tank; 1319eq9%gst 4 c
Seﬁﬁégﬁﬂq%ﬁﬁr B3CH BFtﬂﬁ%Q% 2HahYtes °AF a to 2e, -a

abnormal ity occurrence gate valve; and 16 denotes a
tobypasand EeﬁEﬂEnmesn@npraBsumE|§&M§@tngaahloéf7ﬁhém 7e and

denotes a sem conductor nenufacturing plant. The
BaSEH $ONTUIESOEs a gate valve; 9 denotes a bypass gate valve;
10 denctes an inlet-side gate valve; each of 1lla and 11b
denotes an outlet-side gate valve; 12 denotes a storage tank;
13 denotes a pressurizer; each of 15a to 1l5e denotes an
abnormality occurrence gate valve; and 16 denotes a bypass.
Reference numeral 100 including all of them denotes a
semiconductor manufacturing plant. The semiconductor
manufacturing plant 100 further includes a sequencer (not
shown) for controlling each part, which is connected with the
use of an electrical means, a radio-wave means, a mechanical
means, or the like, so as to be able to make transmission and
reception with each part or each apparatus.
[0029]

Each of the on-site fluorine gas generators la to le

can generate fluorine gas on the spot where the gas is used.

Each generator generates therein gas in advance, and stores
-16—



manuf acturing plant 100 further includes a sequencer

(not shown) for controlling each part, which is

connected with the use of an electrical nmeans, a

radi o-wave neans, a nechanical neans, or the |like, so
thasetio e adtbatio malkauint apgnifdsicarimmdaasetaptli gt Wwehpomes

each part or each apparatus. [ 0029] Each of the

poBBRi%illee dd UPEi BapgaSigenerators la to le can generate
fluorine gas on the spot where the gas is used. Each

[Ogigqrator generates therein gas in advance, and stores
therein a certain anmount of fluorine gas till it
beconmes . possible_to be supplied., [00301 As shown in

FI G2, S‘fl%nohns??{!@ fPquPﬁeO&asﬂg"e%efr]a‘f%JFmPagas generator
i ncludes an on-site fluorine gas generator main body

la2dac lade samralmorsmt et fldetrdotd gasgspera8ari maan body 24a
casi ng 22a equi pped with an exhaust mechani sm 21a.

andhanoiisidembhueri Rt H26i §8Needsyr | AULRhEr casing 22a
i ncl udes a judgi ng device 25a and a signa

eq&%%@%#i&&t%géﬁqgsﬁ hgglggéhgglég?2ggFS|%%. ﬁ %Q%%ggluorlne

|f|ca ron n-of the cas _

may be changed so as to jnclude therein the é
9a§e9?é’@r?5té’%n%la EHE Eoisghal NG F ARSI Bt THGIT RS 8K ce’25a and

devi ce 26a. The exhaust nechani sm 2l1a includes a
a giggmel drr2isdithingyare det echgl @ekicef2 & wrti medgashecasing

hydrogen fluoride gas. The abnormality detection
228€NSQh 3Z3Rc8a%F idalterdn AN RENGE BRI ¥ fothleheald 140f ids may be
changed so as to include therein the judging device 25a and
the signal transmitting/receiving device 26a. The exhaust
mechanism 21la includes a detector 21a; that can detect leak
of fluorine gas or hydrogen fluoride gas. The abnormality
detection gensor 23a can detect an abnormality of the fluorine
gas generator main body 24a or an abnormality of another part
in the casing 22a (for example, a not-shown pressurizer) or
the like. Results in the detector 2la, and the abnormality
detection sensor 23a are sent as signals to the abnormality
judging device 25a, which judges whether or not an abnormality
such as leak of gas or breakdown occurs. When an abnormality
has occurred, the signal transmitting/receiving device 26a
sends out a signal to a predetermined device, gate valve, or

the like. The signal transmitting/receiving device 26a can

also receive an external signal. The respective on-site
-17 -



gas generator main body 24a or an abnormality of

another part in the casing 22a (for exanple, a

not - shown pressurizer) or the like. Results in the

detector 2lal and the abnormality detection sensor
flogaimcegsengeassitgnas dkt 6o he dhadrde Phy sijtfddilmprine gas

devi ce 25a, which judges whether or not an abnormality

gefHeAtaT lnkdkn Obogass0n 4y aakdoye 286UESNOMENL By detection
abnormality has occurred, the signal

0y Coi . 6 ¢ . .
cef RS R/ 655 00 ARNCE 020, 80529 1B Bh8uopes
The si gnal transnittiqg/receivin devi ce 26a,can al so

WikBcEFVE LR REEPARISI[NAtP ¥Re 2 Y+08 bhSsiame
-17 fluorine gas generators Ib to |l e include on-site
cofistoniatd @as apéndrataingeiavhodises PAbt©0234e 3l signal
abnormality detection sensors 23b to 23e in

tr& ABRAGH My £A8LBAY 123 dOv2deseqwpas 2ukt buddialstthe
mechani snms 21b to 21e having the sane construction;

' ' V] The S| . :
re BPL iy R T ot dr coa 008 + bE0M s Fipsd o hereot
. respective casings 22b to 22e. Thus, the description
1st REAdSedis onitted. [00311 The gas supplyi ng system 2

i ncl udes gate valves 8a to 8e provided on the
[c@dadection side to the fluorine gas generators; a

bypass gate valve 9 provided in the mddle of a

bypagge 18 sa sSip@186En stém anindeidsd dgagat ealadleee 8a to
10 prov?ded o%ﬁ{he i%?ﬂ# side of the storage tank 12;

8e05%B§féggeon the connection side to the fluorine gas

generators; a bypass gate valve 9 provided in the middle of
a bypass 16; a storage tank 12; an inlet-side gate valve 10
provided on the inlet side of the storage tank 12; outlet-side
gate valves 1lla and 1llb provided on the outlet side of the
storage tank 12; a pressurizer 13 provided downstream of the
outlet-side gate valve 1llb; and a pressure gauge 6 for

measuring the pressure in the pipe in the gas supplying system
2 and the pressure in the storage tank 6. The storage tank
12 may have an exclusive pressure gauge 14 for checking its
internal pressure. The gas supplying system 2 further

includes a not-shown casing, which is equipped with an exhaust
mechanism having a detector that can detect leak of fluorine
gas or hydrogen fluoride gas. The gas supplying system 2

further includesg a signal transmitting/receiving device 17
-18—



gate valves 1l1a and lib provided on the outlet side of
the storage tank 12; a pressurizer 13 provided
downstream of the outlet-side gate valve 11lb; and a
pressure gauge 6 for neasuring the pressure in the
thptpeecrivies gasignsl iran satempPranatushangr byemsgmits the
in the storage tank 6. The storage tank 12 may have
redBieed Usiyea Pressebegaerd4 dppashecld Nbitehe like; and
i nternal pressure. The gas supplying system 2 further
I Qcl. . NoJ. - | AQ [ ' I pp ' n
an JELnefe GO hEBUR G S2endh Tl e tl ARtk vatue
leak of fluorine _gas or hydrogen fluoride gas. The
s1gnals §FRYi P8y EPENPY e FIH TP 2HAE Gd&E L 5iyRaP & storage
transm tting/receiving device 17 -18 that receives a
qushgadly feiggmadch apparatus and transnmits the received
signal to each val ve, apparatus, or the like; and an
[o8Bbyhnmetic processor 18 that converts a pressure val ue
signal sent fromthe pressure gauge 6 or 14 into a
StOrRge 1 GyaRt §ix ¥l 808l [LO%dy e LVBIuLEThe gas stored
pressure Tof using fFdorine gas store rn € storage
. tank 12 is determ ned by the supplying nethod to.the
ingelht cohatagsr trdtutlac b fiﬁg}eawa?%%u%stls% $9PReying methed
When the interior of each sem conductor manufacturing
toappar atewsi ¢ sndtica ore dieoedf peesguimg apbahatosets da ofo 3e.
fluorine gas to be introduced is nade by the interna

whehesh 6 e LRER oFf ddien S8EIERRMGIO o FBRHhatd i uing
apparatuses 3a to 3e, that
apparatus is at a reduced pressure angd the control of fluorine
gas to be introduced is made by the internal pressure of each
of the semiconductor manufacturing apparatuses 3a to 3e, that
pressure value {control is normally made under a reduced
pressure: not more than the atmospheric pressure) becomes the
lower limit value of the pressure that enables supply from
the storage tank 12 to the semiconductor manufacturing
apparatuses 3a to 3e, and thus the pressurizer 13 is not
particularly required. However, when the flow rate of
fluorine gas must be precisely regulated in the case of
introducing from the storage tank 12 to the semiconductor
manufacturing apparatuses 3a to 3e by connecting a mass flow
controller or the like, a pressgsure logs of about 30 kPa to

100 kPa is generated in the mass flow controller, and thus

the pressure loss of the used magss flow controller becomes
-19 -



pressure value (control is normally nmade under a

reduced pressure: not nore than the atnospheric

pressure) becones the lower |imt value of the

pressure that enables supply from the storage tank 12
theolblve rsédimdangust ssurnanfidacs uppidy odpparatrises Bws tfrom the

3e, and thus the pressurizer 13 is not particularly

gakeauigied, i HoWeyeemiene  hent! Qi Bt en@hctbhuaidmer #ésuring
nmust "be preCiseély regulated in the case of

a intgggucing fromthe storage tank 12 to the
PREkA S t o ﬁhﬁﬁ?acturing apparatuses 3a to 3e by

connecting a mass flow controller or the like, a
[08B8dsure Ioss of about 30 kPa to 100 kPa is generat ed
in the mass flow controller, and thus the pressure
| osswhént hheugece sma g ikzleaw Icont € obked , bédonegh - d9peheling on
lower limt pressure for supply of fluorine gas from

thkMeingasn W YW1 SYRERBL2Z fpubmn%e?fg@onﬁugt@rstorage tank
manuf acturing "apparatuses 3a to 3e. [0033] Wen the

[ 3. d, .th h d di I
120hARHE BePrORRERD L Ittt O Ee T PheEr 19 e (il Kpa.

12 can be discharged to the degree of about 70 kPa to
Inpeddidionn HddoHildie JRBoPPNAIGaPIGeAgthasywh the

through the pressurizer 13 can be increased inits
prpgesuraei d il heanpgperindéreatedf ihhetsapaeistsumcd ttdhehe upper

pressurizer 13. That is, by conbining the storage

1ikaRk o2 @and Eaga@iecsf'%fZ@ﬁelﬁrémﬂ§§ersﬁ@r.ed THad hes, by
storage tank 12 can ‘be used nore efficiently

combining the storage tank 12 and the pressurizer 13, the gas
stored in the storage tank 12 can be used more efficiently
than the case in which the gas stored in the storage tank 12
is supplied toward the mass flow contreoller by the pressure
of the gas itself. Thus, fluorine gas can be supplied to the
semiconductor manufacturing apparatuses 3a to 3e at a pressure
necessary for using the gas. Thereby, the quantity of gas
remaining in the storage tank 12 can be more reduced.
Therefore, when the pressurizer 13 is provided, the stocrage
tank 12 can be reduced in size.
[0034]

As for the pressurizer 13 used here, a bellcows type or
a diaphragm type is suitable. In these pumps, the gas contact

portion can be limited to the bellows portion or the diaphragm

portion. Thus, by congidering the corrosion resistance of
-20 -



than the case in which the gas stored in the storage

tank 12 is supplied toward the nass flow controller

by the pressure of the gas itself. Thus, fluorine gas

can be supplied to the sem conductor manufacturing
thappaoattuisss, 3att calde ke sapedysmsed nedessadgitoon, it is

using the gas. Thereby, the quantity of gas renaining
degarbhﬂesb%%gﬁsé anle fli% Lant e dDifg r&ﬁ[ﬁé@ﬂtyﬂ?@ﬁﬁf@é&ternal

when the pressurizer 13 is prOV|ded e storage tank

canrgégn %;g:%xiucecg&ﬁ%& Zehai-@o ;orThgeugper limits of

er'e pe”or
dlaphragn1type is suitable. In these punps, the g

theohegstt 1braaBac &b e Af HNQRE tRIFRE BEPR| aﬁg%ﬁqf’oﬁa to
or the diaphragm portion. Thus, by considering the

3000kE®simhieﬁiaten@@mﬁwha@Olbhaﬁqunumps.itHQuavbg, since
safely used. In addition, it is desirable because

£ 188 & s Seahi g ﬁ@gﬂﬂfghtﬁeéﬁglﬁﬂﬁyrmﬂs €PB8aked, those
ensured and gas is hard to | eak. The upper limts of

ool PRECSARTFSRRE H AL SR B IR 8S 8RB I8 r e

However, since fluorine gas, which has high
Preessns/iTys1ing -t r BRNOFMa hbskeSplkas Gan d%%FP§b|lé1 the

because they do not bring about extrenely pressure
prekesung zdnbs mihictlivge thedk cafi gesumnd dmeabnormality of a

pressuri zer 13 include |eak of gas and an abnormality

moQBra e JhRSEasANLaM |yebEcHREH R fFrOgur €8dues of a

values of a pressure gauge and a tenperature gauge,

prgggg}éﬂga£€éng£EYa temperature gauge, which are normally

attached to the pressurizer 13. On the other hand, when it
is assumed that fluorine diluted with nitrogen gas or the like
is used, an ejector to be driven by gas can be used in place
of the pressurizer 13.

[0035]

As gshown in FIG. 1, the semiconductor manufacturing
apparatus 3a includes a semiconductor manufacturing
apparatus main body 33a and an abnormality detection sensor
34a in a casing 32a equipped with an exhaust mechanism 3la.
The semiconductor manufacturing apparatus 3a further
includes an abnormality judging device 35a, a signal
transmitting/receiving device 36a, and a monitor 37a (display
device) outside the casing 22a. The abnormality detection

sensor 34a can detect an abnormality of the semiconductor
21—



attached to the pressurizer 13. On the other hand,
when it is assunmed that fluorine diluted with
nitrogen gas or the like 1is used, an ejector to be
driven by gas can be used in place of the pressurizer
mah8 £ a5 ndsappawa tiuve FdEn 1botige 38ariceormucabnormality of
manuf acturing apparatus 3a includes a sem conduct or

anBRRALhAGIArE Ngn RPRATAI IS HBE DAY 338 BdHeaN The exhaust
abnormal ity detection senSor 34a |n a caS|ng 32a

me € BRI ot br - BEA LR 2R O (G SApal o BE- 421 b AR, detect Leak

i ncl udes an abnormality Judglng deV|ce 35a a signal .
Oftﬁémﬂﬁ%4¢n@#ﬁe@§\hHﬁF@@%Fcé1M&¥1%%d9%5ﬁonﬁﬁé MlEe in the
(display device) outside the casing 22a. The
deabrararmlily, dat@cthenabsenatal Bdp deneddtient sensor 34a are
abnormality of the sem conductor -21 manufacturing

seﬁEDQE_aEy?n@i' t%oﬁi&é%%n%n?éuﬁ@g%ﬁaﬁhh)g abviRnotiRy, which

part in The casing 32a or the e éxhaust

. chanls 3la includes_a etect 3lal that can _detect

Jugggf whe W%Br?ﬁenﬁg agr @ % ?YU%VFE a&ag.ea(ic ot 'gas or
Results in the detector 31a1 and the abnormality

brgakeaiorreenssr 3Whesn an sEhpogsadiigiialkag oofrarred, the
abnormal ity judgi ng device 35a, which judges whet her

sighanlot rah sxbhot abi/tre cichi ag deakcef 3gassends out a signal
breakdown occurs. Wen an abnornality has occurred,

totgepf%dgféfﬁﬁﬁ@ﬁnéééf@éreﬁ?%@'¥hf¥@'cgr3@%é“¥E¥E The

out S|gna predet ér m ned devi ce, gate valve

i ke.. Th
51gna& %ransm1ttfng/rece1v1ng device 36a can also receive an

external signal. The monitor 37a converts back a gas storage
gquantity signal output freom the signal
transmitting/receiving device 17 and received by the signal
transmitting/receiving device 36a into a pressure value to
display an accurate gas storage quantity. Thereby, because
gas must be stored within the limited capacity of the storage
tank 12, usability and cost performance become easy to be
compatible. Becauge such information is known in the
semiconductor manufacturing apparatus, a gas supply
deficiency in the course of the semiconductor manufacturing
process can be prevented, and all products subjected to the
process do not become defectives. The respective
semiconductor manufacturing apparatuses 3b to 3e include

semiconductor manufacturing apparatus main bodies 33b to 33e
22—



signal transmtting/receiving device 36a can al so
receive an external signal. The nonitor 37a converts
back a gas storage quantity signal output fromthe
signal transmtting/receiving device 17 and received
anfy abmemighaty tHeaestiitdn ngénsoeisviddd devidee 3bn kpspective
a pressure value to display an accurate gas storage
ca84aRtd tinn Ther gby, <bRG: WashNMEshakes Stid €Hawhi Bl 31b to
thelimted capacity of the storage tank 12,
sahi J.it t perforpman eco e . . ;
31§ o P 8T AL FRPER sl o caRliokRa ity eF uaging
sem conduct or  manuf acturi ng apparatus, a gas supply .
deydried dRBYLP B The Sdltak RNl kEANIIFRFR GF1ng devices 36b
manuf acturing process can be prevented, and all
tops 6dycasdsubpitbed Bkt he 3peotdsspdayndeviiesmde outside the
def ectives. The respective sem conductor
re SPRUAGIAILNG PP AL 435230 t @nd@ | BekUdescription thereof
sem conduct or nmanufacturing apparatus mai n bodies 33b
isto 3%&11§2 and abnormality detection sensors 34b to
3X&HTT T spective casings 32b to 32e equi pped with
exhaust nechani sns 31b to 3le having the sane
[0€8/dt ruction; and abnormality judging devices 35b to
35e, signal transmtting/receiving devices 36b to
36e,aanghawni inrBIG7bl | ac1Bd eorfds Speafldevinesjagugeingeators
the respective casings 32b to 32e. Thus, the
1a0esCridtd Pl LRERIted StONtheeGad 0O36h 143 nshaWkidn 2 via
FIG 1, the on-site fluorine gas generators

pressure gauges 4a to 4e, pressure gauges 5a to 5e, and gate
valves 7a to 7e provided between them, respectively. The
semiconductor manufacturing apparatuses 3a to 3e are
connected to the gas supplying system 2 via gate valves 1l5a
to 15e provided in the gas supplying system 2, respectively.
[o037]

Each of the gate valves 7a to 7e and 8a to 8e, the bypass
gate valve 9, the inlet-side gate valve 10, the outlet-side
gate valves lla and 11lb, and the gate valves 1l5a to 15e is
an automatic valve, the opening and closing coperations of
which are controlled in accordance with instructions of a
sequencer. The fluorine gas generators la to le and the
semiconductor manufacturing apparatuses 3a to 3e can be freely
combined with the gas supplying system. Although not shown,

a nitrogen purge line or a gas exhaust line can be optionally
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la to |le are connected to the gas supplying system 2
via pressure gauges 4a to 4e, pressure gauges 5a to
5e, and gate valves 7a to 7e provi ded between them
respectively. The sem conductor manufacturing

prappaeat tsefa8alticalde apancariseh ecthd dislmomgasction of pipes.
supplying system?2 via gate valves 15a to 1l5e

ThB' Q¥bdeH tHobBemgRE sSUBPEXEPILEY;SéLFbZm HESRAGEIMRENE of gas
[0037] Each of the gate valves 7a to 7e and 8a to 8e,

1n16%43§§§3??é?5§5 e %nég vey%§z§%£§ g?b% and%$n%es in

gate val ves 15a to Iye is an autonmatic valve, the
d1Bpemnfyf ek cl 38FANG 0PBr at THHE - oFOTRRTH gRebetween systems

controlled in accordance with instructions of a
capetpgermzefie 1 Fhpefrfwomerk. gas generators la to |l e and

the sem conductor nmanufacturing apparatuses 3a to 3e
[o6ag]be freely conbined with the gas supplying system

Al t hough not shown, a nitrogen purge line or a gas

exh ine _can be o I 3 d . :

fac?fﬁ?a?geggﬁﬁg% and |§%€hﬁéﬁfﬁ%ﬁ¥% g 58b1naﬁ%on can
use of those nakes |t easy to perforn1d|splacenent of

deggst ithe dREEHERS darsmlh%eﬁ%ﬁeréneggﬁ SFRFAFALOTn 12 side
pi pes in disconnection, and so on. Thus, connection

antietheeglasys;mlem;yin@ns’petseaf el gipercﬁﬁrtttml.ga[tﬂsﬁ)salﬁéle?a. The
pressure gauges 4a and 5a in this conbination can

san_eg 86 1 HESHHK 65 OPethe vid Wit dasodanstatae b¥essure
si de

gauges 4b to 4e and 5b to 5e.

[0039]

From the viewpoint of ensuring safety cof the
semiconductor manufacturing plant 100, each of the on-site
fluorine gas generator la, the gas supplying system 2, and
the semiconductor manufacturing apparatus 3a is surrounded
by a casing, which performs exhaust. Inconsiderationof leak
of gas, the pressure gauges 4a and 5a and the gate valve 7a
may be contained in a lump in the casing of the on-site fluorine
gas generator la or in the casing of the gas supplying system
2. As for the on-site fluorine gas generators 1lb to le, the
pressure gauges 4b to 4e and 5b to 5e, and the gate valves
7b tc 7e, they are contained in the same combination in casings

{not shown). The interior of the former casing is divided

into some compartments such as fluorine gas generating and
- 24—



and the gas supplying system 2 side of the gate val ve

7a. The sane applies to the respective conbinations

of the pressure gauges 4b to 4e and 5b to 5e. [0039]

From t he vi ewpoi nt of ensuring safety of the
presvEwohziivgorompavtaenird ngo ahowh)Q, esatho bfwhieh performs

on-site fluorine gas generator |la, the gas supplying

exIMSiAN Prodnehet BEsS ey corrdié:tﬁté@ﬂaia@tuaheg latter casing

apparatus 3a is surrounded by a casing, which
1 PHI A B CX NS ol O esmgg@g&aetﬂto Slicheals Ofefirine gas
he pressuie ‘gauges 4a a the gate valve
ﬁy be contained in, a in the casing of th
sterags ézqr?%%’ﬁ:ﬂ%ntgﬁcé G buf fgr ﬁ?ft}ﬁéf”'t%%? AP byme has

t he gas supplying system 2. As for the on-site
bekhuopitrien jped genarat ofswhb ctho cleaypahemept espard ogangeschaust
4b to 4e and 5b to 5e, and the gate valves 7b to 7e,

£riohe res ecgsmh$+ JNedhen ddiecSATRacAM ¢ | PDUbR GRS IS is
(not shomn) he interior of the former casing is

noflsUdletl 100, SRTBROURR' LIS SySh 38 LPIE A cea, 1¢

gener a preéssuri Zi ng conpa
shown) , each of which perforns exhaust fron1the

lscé’ﬁ‘ﬁgieq‘hEhF‘ﬁt daas of URE P& QCEREFRE Ls idheiBRYIet

into sone conpartnents such as a fluorine gas storage
cooprpamersnt | Acdaemtinglaebuflfiet shoknwhoksetvicd menitasring the
been optim zed, each of which conpartnents perforns

f1exhaud gd & oabhke ke tondhenconee L OP Qfirs then sends
fluorine gas is nonitored in each exhaust air. We

ouEh%ﬁJa ﬁgr%Sﬁe gg%lgnal toward the sequencer. In the
fluorine gas generators la to le, the gas supplying system
2, and the semiconductor manufacturing apparatuses 3a to 3e,
leak of gas is a matter of concernment. Thus, when the event
occurs, the operation of the target system component is
stopped in accordance with a control instruction from the
segquencer to inspect. If necessary, maintenance/repair is
performed. In the case of connecting a number of system
components, the same applies to the respective combinations
of the other on-site fluorine gas generators 1b to le, pressure
gauges 4b to 4e and 5b to 5e, and gate valves 7b to 7e.
[0040]

Next, the cperation and control of each part and each

apparatus in the semiconducteor manufacturing plant 100 will

be described with reference to FIGS. 2 to 7. FIG. 2 is a
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is decided that | eak of gas has occurred in the target

conpartnent. A controller (not shown) that is

nonitoring the fluorine gas concentrations in the

exhaust airs then sends out an abnormality signal
floowdnak t b€ 3 equiencent ime bifethélasricendas tgeneaaudesturing

la to le, the gas supplying system 2, and the

Pl GRIMIE] PhgMBBUE At Biibbel iR & £ISE%e éQeﬁQ,lnventlon
| eak of gas is a matter of concernnent. when t he

FI%yay %F@i %ﬂgrgpg%agl Qég éghngf%ﬁﬁElﬂéﬂfﬂ“er 2 for

onent opped-in a cor ance a control

|nstruct|on fromthe sequencer to inspect. If
JaReEBPRAY ILAR rﬁ%ﬁbeﬂ%ﬁaﬂup§mﬁeﬂﬁﬁ FeReatphela to the
case of connecting a nunber of system conponents, the

gasenwadpps €3 andt he nespeet igws cogp bpingnsysdfent . FIG. 4
other on-site fluorine gas generators |b to |e,

isPd €SI Eha BAUGE S AR @ S G Rb: 1 9e Sitn FalAl 93t8r gas supply
val ves 7b to 7e [0040] Next, the operation and

ntr.o S t

fr&&%ﬁﬁ%} Eg%yl%f' Sg%GH $H§d€ﬁ§ﬁﬁ Rlég%ductor
descri bed vvlthreferenceto FIGS 2 to 7. FIG 2is a

mansuf xqtHEHAGt apPar i ?Bupite STMiFeNdEREOSdipgfacture.

manuf acturing plant according to the enbodi nent of
FIGheSpiesentt iowendronof El Bro®dssing| nsohane an #IG. 4 for
processing routine in FIG 2 for gas supply fromthe

ga@%@bﬁ@gffﬂ&h'ﬂ}?‘e ga% Qﬁﬁ?‘i?‘l‘?{g E§sh@nd ﬁ%o Eﬁtees ¥ak¥esiductor
and 10 in the gas supplyi ng system2 is a

manu%&c”:d%n?{; aap Erlroggsgl §‘§ ' n E%ulcrtl:l%ln% for 'gflegcontrol are

cutput from the above-described not-shown sequencer.
[0041]

First, in the semiconductor manufacturing plant 100,
the operational relation of only the on-site fluorine gas
generator la, gas supplying system 2, and semiconductor
manufacturing apparatus 3a will be described. When the
semiconductor manufacturing plant 100 is started up, the
sequencer executes the main routine of FIG. 2 so that the
semiconductor manufacturing plant 100 is put in a state that
semiconductors can be manufactured.

[0042]

Specifically, when the sequencer executes the main

routine and so on, as shown in FIG. 2, it is judged by using

an abnormality detection sensor and an abnormality judging
-26—



fromthe gas supplying system?2 to the sem conduct or
manuf acturi ng apparatus 3a and sem conduct or
manufacture. FIG 5 is a flowhart of a processing
routine in FIG 4 for gas supply fromthe gas
deyigs wWnmy sgedein2the the igwnacbridheters suppflydng isypstem 2
apparatus 3a. Instructions for the control are output

whetesr ke alyerlestdd bad oy i ahovwy stequenes’ andHdt part in
First, in the sem conductor nmanufacturing plant 100,

thégg a%é&g{r%gtéfq%? rafit at Eﬁ@gg&liﬂys*}%?ﬁn? Sﬁégnéhugkhgﬁ‘mal ity

rat or gas g ‘system 2

sem conduct or nmanufacturin patratus 3a wil| be .
(s330cr FBET Sihen) ERGT SR LORRET G A BRE P PRG Sl
100 is started up, the sequencer executes the main
abngumianel by , FIIG gatsp vielates e 18enitandaedcrlb are permitted
manufacturing plant 100 is put in a state that

toSerl epuhedofs2¢an hneiiHaes Uigdan @AY rmality, the gate
Specifically, when the sequencer executes the main

va'ig'.létsj 88 agd P8 %aa%l’zﬁeﬁ% hQézkgrk%:ddénifsrérH%%eﬂlg%pened

using an” abnof ity I'on Sensor and an

abnormal ity judgin -26 device provided in the casing
‘Sas'tﬁ€“§a§K§hpﬁ%ﬁ %E‘§§s?@ﬂ?2 whet her or not the gas

supplying system2 or another part in the casing of

[0PH81gas supplying system 2 has an abnormality (S1).
When the judgnent result shows that there is no

abnogrBhi the theagabatvalewrs 9, sRBwsi tha@nghé2l ake no

permtted
abnormality (82), it is then judged by using the detector 21a,,
the abnormality detection sensor 24a, and the abnormality
judging device 25a whether or not the on-site fluorine gas
generator la has an abnormality (S4). When the judgment
result shows that there is no abnormality, the gate valve 8a
is permitted to be opened (S5), and then processing is executed
for gas supply from the on-site fluorine gas generator la to
the gate valves 9 and 10 in the gas supplying system 2 (S6).
When there is an abnormality, the gate valve 8a is forbidden
from being opened (S7).
[0044]

Processing of S6 for gas supply from the on-site fluorine

gas generator la to the gate valves 9 and 10 in the gas

supplying system 2 will be described in detail with reference

to the routine of FIG. 3. Before the routine of FIG. 3 is
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to be opened (S2). Wien there is an abnormality, the
gate valves 8a, 9, 10, 1la, and Il b are forbidden
from bei ng opened (S3), and then the flow ends.
[0043] When the judgnent result shows that there is no
exglondrarl i the( $2uorine i gashgeneudysolr byaubedpndieand stores
detector 2lal, the abnornmality detection sensor 24a,
thake itthe @haerMplddasutadgEnacda £ egZdageheiifie drH{pot

the on-site fluorine gas generator |a has an
[ iy t ' n ul.t. _sho h
e FRERITUS LY WEthin ' ORRBUIRTE Ve, (ER g Et T
permtted to be opened (S5) , and then processing is
[08@2&duted for gas supply fromthe on-site fluorine gas
generator la to the gate valves 9 and 10 in the gas
suppFyreg,sybecab2ofBe)l ity YWdgittedeviiceaSa sends a signal
abnormality, the gate valve 8a is forbidden from

inb@iﬂﬁr@e@ﬁgt(éﬁ)e A0 A1 nBr eees Y PS8 HQ HIBS no

supply Tfromthe on-site fluorine ™ gas generator la to

te val yes a ' e gas_. supplyi tem
abég\%i"%aljb%yde}ségr it%gd?ané%eygﬁlbgwt paS e?gﬁcg Sarg‘-’yjtshe
routine of FIG 3. Before the routine of FIG 3 is -27
tréﬁ&ﬂk%&ﬁnﬁﬁEEFﬁ&%ﬁqﬁeﬁﬁglﬁénéﬁmﬁﬂ AREHERRcHRRG Valve 8a

stores therein, under pressure, fluorine gas
(Agener Heedt bythel peessuys sradtdsnofheheagace ¢ yunk gheiges 4a

generator la. [0045]
and 5a are compared with each other (A3). When the pressure
value of the pressure gauge 4a is not more than the pressure
value of the pressure gauge 5a, the flow returns to the main
routine. When the pressure value of the pressure gauge 4a
is more than the pressure value of the pressure gauge 5a, it
is then judged by using the pressure gauge 14 whether or not
the gas supply quantity to the storage tank 12 is already
sufficient (A4). When it is sufficient, the flow returns tc
the main routine. When it is insufficient, the gate valve
7a is opened so as to supply fluorine gas to the storage tank
12 until the pressure value of the pressure gauge 4a becomes
not more than the pressure value of the pressure gauge 5a (A5).
The flow then returns to the main routine. The fluorine gas
generator 1a capable of such an operation has no need of

containing unnecessary gas, and thus can be made into the

necessary minimum size. This can save the footprint when the
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First, the abnormality judging device 25a sends a
signal informng that the fluorine gas generator |a
has no abnornality, to the gate valve 8a via the
signal transmtting/receiving device 17 to open the
f l1gatre nal ges 8geneA2)toNekd , i sheqgorieggsut e Vah uessemitheductor
pressure gauges 4a and 5a are conpared with each

maflftlcddBIng PheRJrfle, ESSUAet 1@k xﬁam@eierﬁi?w%ecause
gauge 4a is not nore than the pressure value of fhe

re r.e _gauge, ba he fl ow returns_t .aj n
vaBl BB °t RotphebelidY el oFs Rl DY B gz zoom-
4a is nore than the pressure value of the pressure
Thgaefevsn, it i yamenyregeanbythadtnghenabpresdeodprint can
gauge 14 whether or not the gas supply quantity to
bet re&tardgast makhlzad spasseéddy . sufficient (A4). Wen
it is sufficient, the flowreturns to the main
[obQhi ne. Wien it is insufficient, the gate valve 7a
is opened so as to supply fluorine gas to the storage

tan 12 until. the pressure value, of the pressure .
GaugieFE batorss T URISToTE PHARG, hE e RndrEEELFfedgtection
the pressure gauge 5a (A5) . The flow then returns to

senge miign arlith e abmernpddiivhd UfSingehevacsr 3P whether or
capabl e of such an operation has no need of

notovhai siéngconiReessamagasac and ity s pear beu sredes iot ancther
the necessary mninmumsize. This can save the

pak@OURT I1He WOSE iR 328n AL UQh! BSHASMAILDEAY@E) @ When the

equi pped. In a sém conductor manufacturing factory,
SRETAEY P IENENTE N NG KT R
valve 1l5a is permitted to be opened (S9), and processing is
executed for gas supply from the gas supplying system 2 to
the semiconductor manufacturing apparatus 3a and
semiconductor manufacture (S10). When there is an
abnormality, the gate valve 15a is forbidden from being opened
(811). It is then judged whether or not the gate valve 8a
is open (812). When the gate valve 8a is open, it is closed
(S13), and then the flow ends. When the gate valve 8a has
been closed from the beginning, the flow ends with no process.
[0047]

Processing of S10 for gas supply from the gas supplying

system 2 to the semiconductor manufacturing apparatus 3a and
semiconductor manufacture will be described in detail with

reference to the routines of FIGS. 4 and 5.
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Therefore, it is very inportant that the above
footprint can be reduced as nmuch as possible. [0046]
Next, it is judged by using the abnornality detection
sensor 3a and the abnornmality judgi ng device 35a
[0fHetlher or not the sem conductor manufacturing
apparatus 34a or another part in the casing 32 has an

abnora®lgitt,y sSBhowen the. LUdgpent jasdldd WHWher or not
that there is no abnormality, the gate  valve 15a is

er,m f d 9)., [ [ .

SR BIEISS 49 HEqQURNa b e LI O0ESS el agrpes, in che
2 to the sem conductor manufacturing apparatus 3a _and

SeldiAHATEPEr MRAEHFREE b éROSEPPANRAIEhdPe (Bsllan When gas

abnormality, the gate valve 15a is forbidden from
supeilng iopemet réBilredt sighhés pudged whethether axdtthmetic
the gate valve 8a is open (S12). Wen the gate valve

préjdssOPerg dfeiSehto8dtneSidte FRdtewd hasdl aw 10, 11a,
ends. \Wen the gate val ve 8a has been closed fromthe

egLnny E %b W .t Q. process. 004.7 .
1
MBESA B L0 FLAt SRR A P EERS R egelg cevice 17
suppl yin system 2 to the sem conductor nmanufacturing
Loappaca Gd BORARED 67 ¥8AdOE BRenfAtradIveEHi1a, tRa, 3. 10,
described in detail with reference to the routines of
11Al,G51b4 and b5a-29TheldB8bwFRihsh, rasushewoithd@ i routine.
it is judged whether or not
When gas supply is required for semiconductor manufacture,
a signal output from the semiconductor manufacturing
apparatus 3a is sent to the gate valve 1l5a via the signal
transmitting/receiving device 17 to open the gate valve 15a
(B2) . Processing is then executed for gas supply from the
gas supplying system 2 to the semiconductor manufacturing
apparatus 3a (B3).
[0049]

The gas supply process is represented by a routine as
shown in FIG. 5. Specifically, first, a signal output from
the semiconductor manufacturing apparatus 3a is sent to the
gate valve 10 via the signal transmitting/receiving device
17 to open the gate valve 10 (Cl). Next, the pressure in the
storage tank 12 is monitored with the pressure gauge 14 (C2)

to judge whether or not the pressure in the storage tank 12

is within the range from the maximum to the lower limit of
-30—



gas supply is required for sem conductor manufacture

in the sem conductor manufacturing apparatus 3a (Bl).

When gas supply is not required, signals output from

the arithnmetic processor 18 are sent to the gate
theabpesatd oBag £ 9t héOmaisisa f1dv Imorsrdo 1barvi(fFftHe (C3) . When

signal transmtting/receiving device 17 to close al
th@pga@@ sMpteyeisn afnd f@t@ﬂéﬁeV@bMRS 1221 s8@itAhinl@he Idathge from

and 15a. The flow then returns to the nmain

th{ao}ﬁgxqﬁ‘n m%c?nt]ggs%g%eg'l 'msit{ eoqﬂ‘“t{]fg cgé) on ofh the mass

sem con UCtOT manu ture, a Sl gna ron1t

sem conduct.or nanufacturlng apparatus _3a is sent to
flpwecagpgo\;l.éq% YEChi & §hgn§.,lgtp]1é}:put from the pressure gauge

transmtting/receiving device 17 to open the gate
l4avalsveseliba t¢BRhe Rradoeseahygei 4 ltsheni@axebat ed groxl gas
supply fromthe gas supplying system2 to the

£ rSABAHISY Db PRAN 36 WdPlce aPPQf@HgfeIBQ:HeB@até GRddle 11a.
e

The gas supply process is represent by a routine as

rrghQ, | Fl G o 9 SPeeLhi €8l Lite LELSLo 008! nOHLRUL cur ing

sSem Cco manu urlng appar at us

sent to the 8ate val ve 10 via the signa
apPAXRHY t31gf Fhtei vThE déPvcdhery lf%t‘é-‘ﬁ’éﬁ ERethg goutine of
valve 10 (C) . Next, the pressure in the storage

FIGank. 12Whenm:)hnét};nr®sisuterﬁ.m hehepsesmaee gaude 1241 6CGR)E within
to judge whether or not the pressure in the storage

thbaﬁgnég fkémV\tBE'rﬁ‘aJcb\%anaBSQ:ﬁé OB4&L B BE thd BReration

lower Iimt of -30 the operation of the mass fl ow

C%?lter (r)r{a{sesg ff/c'): cgc%roli/\eh:?n(MFC) , 1t is judged whether or
not gas in the storage tank 12 is supplied to the semiconductor
manufacturing apparatus 3a by using the pressurizer 13 (C5).
When gas is supplied by using the pressurizer 13, a signal
cutput from the sequencer is sent to the gate valve 1llb via
the signal transmitting/receiving device 17 to open the gate
valve 1lb. Thereby, gas is supplied to the semiconductor
manufacturing apparatus 3a (Cé6). The flow then returns to
the routine of FIG. 4. When the processes of C4 and Cé are
executed, not only the pressure gauge 14 but also the pressure
gauge 6 is used to monitor the pressure in the storage tank
12. When gas is not supplied by using the pressurizer 13,
a signal output from the sequencer is sent to the gate valve

10 via the signal transmitting/receiving device 17 to close

the gate valve 10; and another signal ocutput from the sequencer
-31-



the pressure in the storage tank 12 is within the
range from the maximumto the lower limt of the
operation of the mass flow controller (MC) , a
signal output fromthe pressure gauge 14 is sent to
ist sergatteo vaheedllt®e waltée9sivgmalthe signal
transmtting/receiving device 17 to open the gate

tr‘é.@'sfﬁﬁﬂﬂ%?/fa%%q%n FedicSUPPLbSHER ttl't@gzte valve 9 (C7).
sem conductor manufacturing apparatus 3a (C4) . Th

e

h erur . I ihe 4 t

Tagr B o Ppbrass a2l % Truetihensat gretacor 1a
range fromthe maximumto the Jower limt of the

Lodpet ST CBRUE RS THRRBUL PG WSO GPRGT FVEE)3 2 Vi & he bypass
judged whether or not gas in the storage tank 12 is

lesUpd)i ed The t itowerheonduet wrns maouftaot uronygiapparfatiiss. 4.
3a by using the pressurizer 13 (C5). Wen gas is

rogwpRl i ed by using the pressurizer 13, a signal output
fromthe sequencer is sent to the gate valve |Ib via

the sigpal t smiti.ng/receivi I 7

the 5arsne, AL HBubIReRE Ty B PRt Yl Re 8 R, 2= o
sem conductor manufacturing apparatus 3a (C6). The

whicdyIaent § ePELRg 19 PR heClouPRE TS RS T2T RRIW §paductor
processes of C4 and C6 are executed, not only the

mapuEssunergailge eké chutedl $B4f he phessule gemjeofdixztor
used to nonitor the pressure in the storage tank 12.

ma¥ienR dasriSgPtosHRR! i 8 bypuaiag (B8 )Pr e3g¥d Zfoukdbut from
a signal output fromthe sequencer is sent to the gate

N L R I b R AT
out put fromthe sequencer -31

1lb, and 15a via the gignal transmitting/receiving device 17

to close all opened valves of the gate valves 7a, 8a, 9, 10,

lla, 11b, and 15a. The flow then returns to the main routine.

[0051]

The same applies to a case of using any of the on-site
fluorine gas generators 1b to le in place of the on-site
fluorine gas generator la. The same alsoc applies to a case
of using any of the semiconductor manufacturing apparatuses
3b to 3e inplace of the semiconductor manufacturing apparatus
3a. Further, even in the case of the semiconductor
manufacturing plant 100 to which a number of on-site fluorine
gas generators and a number of semiconductor manufacturing

apparatuses are connected, the same operation as described

above can be performed.
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Is sent to the gate valve 9 via the signa
transmtting/receiving device 17 to open the gate
valve 9 (C7) Thereby, gas is supplied fromthe
fluorine gas generator la to the sem conductor

[Of&@RUf act uri ng apparatus 3a via the bypass 16 (C8).
The flow then returns to the routine of FIG 4.

[0058h bachhe gemiconelast 8brMamhae df hAgngPpakaitus 038, even
to which gas is being supplied, processing for

wheSLSRARIUG Of e Hﬁﬂﬁiiac%t ‘f&%déir?é‘i‘ié‘é eqda{@ﬁt%é‘!}%”ékhm?o le are
sem conduct or ~ manufact uri ng process 1s conplete
%BS), signal s ,out put from the sequencer are sent to
st P@egiat%oﬁa‘i“é‘égt%}a%%? or dye |49 an| eRergsdciba i a
the signal transmtting/receiving device 17 to close
preale teponide dakues: taft ¥ hef gédflacralnesgda, (Sar Exaiple,
ila, I'lb, and 15a. The flow then returns to the main

colr@ddgithdi h§08d] tHhe sane 2BRhiiG%d OfdrCcane @aiistdBance or
any of the on-site fluorine gas generators Ib to le

i h -sit luar i g o1
reh R Chnhen BPRS, L1108 FEB0BESERCLs e ocorase
sem_conduct or manufacturing apparatuses 3b to 3e in
taBka&?«ﬁa?ﬂetgémﬁiﬂﬂﬁk¥%r9%§nﬂ@ﬂn?ﬁiﬁBPQB&%QHE% the
3a. Further, even in the case of the sem conductor
s emaqeiTabl et o ngmpnarfia 0O L ngwhipgla 1 twsder 3af tan-B teith
fluorine gas generators and a nunber of semni conductor

coﬁ%@gﬁﬁiﬁgiﬁﬁe PR ALHSES BhEre?RRect athe t BEmMI@Wductor
operation as descri bed above can be perforned.

manufacturing apparatuses 3a to 3e can be operated without
stopping with minimizing the variation in pressure load. As
a result, fluorine gas generated in the fluorine gas
generators la to le can be safely and stably supplied to the
semiconductor manufacturing apparatuses 3a to 3e. Further,
because the semiconductor manufacturing apparatuses 3a to 3e
need not be stopped during maintenance of the on-site flucrine
gas generators la tc le or the like, the semiconductor
manufacturing apparatuses 3a to 3e can be continuously
operated. Thus, the cost performance in semiconductor
manufacture becomes superior.
[0053]

In addition, fluorine gas generator pressure detectors
can prevent gas from counterflowing from the gas supplying

system 2 to the on-site fluorine gas generators la to le., This
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-32 [0052] In such a sem conductor manufacturing plant

100, even when sone of the on-site fluorine gas

generators la to le are stopped for maintenance or

due to an enmergency, a predeterm ned quantity of
previgart meighs biftdrorexafpies sogplgspbndinnghieo gawe supplying

requi red for the maintenance or recovery of the

sySHRMYEN o St RR) sBas RARTLGE OF ellahi Flalte St DhgU8pphddlt uses 3a
12, and the fluorine gas can be supplied to the

seqi co t mgRuf ac ' P tQ_ 3 i .
tocgé!]t' r oFﬂ%%&oe{rn’e préergs% gg%@r%&oﬁéﬂéﬁeﬁgesmggoﬁg\#gtt'%}a1 Pty
manuf act uri ng apparatuses_3a t,0o 3e can be operated,
Lhei SYoe™ sEOPPORERH t PR RenidAistPrmect e By shieming the
pressure load. As a result, fluorine gas generated in
corire fSpamiing gase genkvat orThia tpodwentan bersafksdus
and stably supplied to the sem conductor

op@RRU Ac §I1d A0 1REPRE ALYS BS rad It &3 eMUESBENe NRYC AR second
the sem conduct or manufacturing ‘apparatuses 3a to 3e

ac??%%ﬂgé.be stopped during mai ntenance of the on-site
["uorine’ gas generators la to le or the |like, the

sem conductor manufacturing apparatuses 3a to 3e can

be continuously operated. Thus, the cost perfornmance

i n sem conductor nmanufacture becones superior. [0053]
Exbmpdddi ti on, fluorine gas generator pressure detectors

can prevent gas fromcounterflow ng fromthe gas
[o9@RAl yi ng

Hereinafter will be described an example of control by
a sequencer in an cperation condition of a semiconductor
manufacturing plant having the same construction as the
above-described semiconductor manufacturing plant 100. For
convenience, parts having the same constructions as those of
the above-described semiconductor manufacturing plant 100
will be described by using the same reference numerals as those
of the above-described semiconductor manufacturing plant 100,
respectively.
[0055]
In the initial condition, any valve is closed. 1In the

gas supplying system 2, when gas is being supplied via the
storage tank 12, the gate valvés 7a to 7e are opened/closed

in accordance with the gas pressure conditions in the on-site

fluorine gas generators la to le; the gate valves 8a to 8e
-34—



system2 to the on-site fluorine gas generators la to
le. This -33 prevents inhibition of gas supply from
the gas supplying system?2 to the sem conduct or
manuf acturi ng apparatuses 3a to 3e. Further, when a
arey sipanednpohess mmsahneimaiiuyiBﬁgnaheisyissned from the
conponent can be di sconnected by cl osing the

onG@rlrt%FﬂnﬁbﬁgngaéﬁsVﬁéM@raT:hjxss ArL\eN % LHHN@RUSe valves 10
operatrons of the ot normal system conponents and

anaec_@ Scrla% denty . r%;‘f‘cgpgge 5%541 feLgi nattery V&é' are

an exa ol y a sequencer

an operation condition of a seni conductor .
op 4T FAG Bl AREORDFNE tHeb B S cHPRPL tick PANeSS signals

the above-described sem conductor manufacturing plant
cflote Fmmicondexitencenapaf s thaviimy dbppasatmses 3a to 3e.

constructions as those of the above-described
[ogemijconduct or manufacturing plant 100 wll be

descri bed by using the sane reference nunmeral s as

ot B¢ RFERS i 185, ¢ PEELACEAR Y Gheatonitprans che

initial condition, any valve is closed In the gas
PTEFSMLA ndt Hhe e?ﬁ?raﬁﬁeﬁa@é‘s 12 deikipatipprnddipi acepedance

storage tank 12, the gate valves 7a to 7e are
wiopehleell];ute)sedrei,nsandcirmgmue,\M:btvathbtgasseqaesua:re&, signals

conditions in the on-site
of (1) full storage; (2) partial use; (3) reduction I
(difficult to supply); and {4) reduction II (impossible to
supply) . The signal of (1) full storage indicates that the
pressure of the gas stored in the storage tank 12 is the upper
limit pressure value; the signal of (2) partial use indicates
that the pressure of the gas stored in the storage tank 12
has become a pressure value when the stored gas has been
reduced from the full storage condition by a quantity
corresponding to the use quantity in the semiconductor
manufacturing apparatuses 3a to 3e per one time or one day;
the signal of (3) reduction I (difficult to supply) indicates
that the pressure of the gas stored in the storage tank 12
has become a pressure value corresponding to the use quantity
in the semiconductor manufacturing apparatuses 3a to 3e per

one time or one day; and the signal of (4) reductiocn II

(impcssible to supply) indicates that the pressure of the
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fluorine gas generators la to le; the gate val ves 8a
to 8e -34 are opened unless an abnormality signal is
issued fromthe on-site fluorine gas generators la to
l e; the gate valves 10 and Ila are opened; and the

stgaesl A/ dmnd Baetomébe pressopmnedilhesedrirasponding to the
accordance with gas supply request signals of the

lowed qongliet g @Wﬁﬁﬁ?t@élBﬁea%@Mﬁﬁéﬁ&ﬁcaért%éﬁhfacturlng
[ 0056] The pressure gauge 6 has a function of

aprQJattQIéé@ 3¢5 RLESSHIR I?lat%etb%eq{ 34t 4.0 d4 £ Qu the use

, and 1 n AcCordance ressure, seén
out, toward the sequencer, signals of (1) ful
qu?FGﬁiﬁap?E)oﬁérﬁ%ﬂeLBE °F§) duidt i bhe| Pegilss il the
to supply); and (4) reduction Il (inpossible to
spsugm%gatﬂhassb@n&heﬁs¢micbuﬂucnqmemenuﬁdbmnninghat
the pressure of the gas stored in the storage tank 12

apparhittiddpesa tbMb PreasHleavidietideySs ]lﬁp%ihzg) system
partial use |nd|cates that the pressure of the gas

2 ShReh 0 [hEostonans tapko a2, has.hegop.a, itigccor

ore gas e ¥ 2duc&d *F T om
full storage condition by a quantlty correspondi ng
maplé ardSi ittt APPALR I HEL S eAtc SRd AR or Oﬁmﬁ%¢a§?ﬂﬁqﬂ?dUCt°r

apparatuses 3a to 3e per one tine or one day; the
masufaalit wfif@) appducttiwses Bdi tlo Qd tsidesupplepations are
indicates that the pressure of the gas stored in the

pe PEQRARRY %ﬂ%hé@@lﬁ@cﬁﬁ%é‘nﬁﬁﬁéiﬁrﬁd’@d@ the gas storage
corresponding to the uSe quantity in the

qui AT L AUE L e RIS T AGHHE VAR PRRATALYSE SR8 h8r38 PRt tnere

is a problem on performing semiconductor manufacturing

processes.

[0057]

The not-shown sequencer has a function of receiving the
signals of (1) full storage; (2) partial use; (3) reduction
T (difficult to supply); and (4) reduction IT (impossible to
supply) sent out from the pressure gauge 6. The sedquencer
can send the signals to the gemiconductor manufacturing
apparatuses 3a to 3e. As the fluorine gas pressure lowers,
the signal changes in the order of (1}, (2), (3), and (4).
When the gas supply capacity of the on-site fluorine gas
generators la to le is compared with the gas consumption

capacity of the semiconductor manufacturing apparatuses 3a

to 3e, the former is supposed to exceed the latter in the normal
-36—



one tinme or one day; and the signal of (4) reduction

Il  (inpossible to supply) indicates that the pressure

of the -35 stored gas has becone a pressure val ue

corresponding to the lower Iimt of supply to the
opsematcioomiuct@md eenthadct womd t Appar atissesi @alosdat out from

They have been determned fromthe use quantity per

theN@ridJBupe §RAEAY% AN t&BnhasisS it ddenSpesi Bieat {ONS when
of the sem conductor manufacturing apparatuses 3a to

e nc h a Lying.s em._2 sent_ out

et Y et e PR A RE T Sa € BHe G¥herators
manuf act uri ng apparatuses 3a to 3e. On the '

laskRi t3nbtiGIFPaRBAUY AERUERRGIBFPRPREUERS IR (capRc ity of the
side, operations are perforned after checking in

sendosirdbrat o pnmahutffee gasisgonpparapase st gai td e gasf the
suppl ying system 2 whether or not there is a problem

1a@R eReEhdE A 5881 £ORAEEL OL HERBY EAGHUNENG cHYIRFESSESo (3) or
[ 0057] The not-shown sequencer has a function "of

(4 eceiving the signals of (1) full storage; (2)

gartial use; (3) reduction | (difficult to supply) ;
and (4) reduction Il (inpossible to supply) sent out

[0PB&h t he pressure gauge 6. The sequencer can send the
signals to the sem conduct or manufacturing
appafhensehe3gatsn AppPgihbeshlstem e Yagupressebme kind of
| oners, the signal changes in the order of (1), (2),

mafBkerditbd ) tne WeltEhe i%a%h%.%d CRPEC tfa PhtERGnce mode,

on-site fluorine gas

in which fluorine gas is supplied from cone of the on-site
fluorine gas generators la to le that can supply gas, to the
semiconductor manufacturing apparatuses 3a to 3e that require
gas, by bypassing the gas supplying system 2. Because this
control is possible, the gas supply path can quickly be changed
when the gas supplying system 2 is stopped. Therefore, the
semiconductor manufacturing apparatuses 3a to 3e can be
continuously operated without interrupting the semiconductor
manufacturing processes in the semiconductor manufacturing
apparatusesgs 3a to 3e.
[0059]

More specifically, when gas is being supplied through
a path bypassing the storage tank 12 in the gas supplying
system 2, the gate valves 7a to 7e are opened/closed in

accordance with the gas pressure conditions of the on-site
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generators la to le is conpared with the gas
consunption capacity of the sem conductor
manuf act uri ng apparatuses 3a to 3e, the fornmer is
supposed to exceed the latter in the normal -36
f loperiate oyr s Updeerslticerzohali toohe ;t thesigutae sebieaut8a to 8e
from the pressure gauge 6 alternates between (1) and

areZbpendi®unibgsdasn mﬁ/mas@@e | % ffa I NEs ODs8LER from the
fluorine gas generators la to e IS conpared with the

onggitf o%ﬁ%@i@erﬂi rggrggogrhe cranj;:ondc%é lgaafl%e valves 10,

acturing a UsEs t he
exceeds the former, the signal nay change into (3)
11lgg) anpisdy Wnc%ﬂeeeasaaﬂomﬂ PR &G sYahie Pee;an Fé]@ bypass
some kind of nmmintenance, the systemis changed into
isacopeinetdenarmie: nelee vabvelsi Al Iworlide ages oseseppldleded in
fromone of the on-site fluorine gas generators la to

ackeridiaic€api UPRIE Wsppli tHBGueaM §9§Ha@eorof the
manuf act uri ng apparatuses 3a to 3e th require gas,

sel) MRS Sc?'%gpotglge e S“P&ég gﬁ;&ysm %ﬁ Because this

contro y pa can qui ckly

be changed when the gas supplying system?2 is
[08683ped. Therefore, the sem conductor nanufacturing

apparatuses 3a to 3e can be continuously operated

wi t hDot ai micetirfift & ndohhe isefvmoadionhown neamfachddicigns

processes in the sem conductor manufacturing
(mBRPRIAHAISES mSatP S8 thOBPlsite fluorine gas generators la
to le and the storage tank 12 sent from the sequencer may be
always displayed ondisplay devices {not shown) connected with
the semiconductor manufacturing apparatuses 3a to 3e. 1In
another modification, the sequencer may take therein signals
indicating those conditions to grasp the gas supply conditions
in the semiconductor manufacturing plant 100. During going
to a state that gas is difficult to supply, the sequencer may
give notice so that some measure such as adjustment of the
gas use quantity can be taken.
[0061]

Provision of the pressurizer 13 on a stage subsequent

to the gas supplying system 2 can improve the gas supply
capacity. When the pressure of the gas stored in the storage

tank 12 is sufficiently high (in a state of the above-describked

full storage, partial use, or the like), the gas can be
-38 —



More specifically, when gas is being supplied through

a path bypassing the storage tank 12 in the gas

supplying system 2, the gate valves 7a to 7e are

opened/ cl osed in accordance with the gas pressure
naggmdiltizorsupplikd dy site o8Z pPressure gadlhynetheopsessure

lato le; the gate valves 8a to 8e are opened unl ess

ofaghabgesadd V1 Sw@phall & bssued d tHut heheO0fasi 18 difficult
fluorine gas generators la to le; the gate valves 10,

or'iﬁgo%@iﬂlé’éHG% éﬁﬁ?%a?e vaP Q t t¥a£w§5§régédy% toward

I'S opene
ened/closed in accordance MAth gas suppl y request

thE] GRENS I REOTRRERHART BF LR GPSARA TIEES 23 o 3e (in a

apparatuses. [0060] In a nodification, information on
stake mh&ﬁttbasabpwﬁrd@man&bedomgduﬂtiha dn-(siitfef icult to
fluorine gas generators la to |le and the storage tank

sup@19ent dddiie t henseguenapo sBdb e t&l yayp1 ¢ spb@y%eorllke) ,
di spl ay devices (not shown) connected with

!
pr%%ot %@@%‘E&Q{?@{‘ %éﬁ@u??%&aﬁﬁsfﬁ ?éﬁh‘lr%ed For this

er e sequencer e the

signal s |nd|cat|ng those conditions to %i 'Fﬁi ,
re%ﬁ%ﬁi y FOMMPIBnd LS hel sefCofdtitt DRPRAN &t ‘h 2 is

pl ant 100. During going to a state that gas is
prdififiiecui tito as pipley,( s sqpEntertaviang ghveuhdetee ishe gate

that some neasure such as adjustnent of the gas use
vagvantitby feah fReoh BkeAg EB@OHYy its own pressure, and a pipe
(second path) having an outlet-side gate valve 11lb for
supplying gas by using the pressurizer 13. When gas is
supplied by its own pressure, the outlet-side gate valve lla
is opened and the outlet-side gate valve 11lb is closed so as
not to operate the pressurizer 13. When gas is supplied by
using the pressurizer 13, the outlet-side gate valve 11b is
opened and the pressurizer 13 is operated so that gas remaining
in the storage tank 12 is sucked out and supplied toward the
semiconductor manufacturing apparatuses 3a to 3e. This makes
it possible to further supply gas in the storage tank 12 after
completion of gas supply by the gas own pressure.
[0062]

Each of the fluorine gas generators la to le further

has a function of outputting toward the sequencer an

abnormality signal b indicating that gas supply has become
-39 _



Provi sion of the pressurizer 13 on a stage subsequent

to the gas supplying system 2 can i nprove the gas

supply capacity. Wen the pressure of the gas stored

in the storage tank 12 is sufficiently high (in a
imposssilpiet he abowd-alesdr abparaftuld whenagbe wmnémdtor has

use, or the like), the gas can be -38 naturally

beSdf iﬁﬁl%@éés'ti.bieOthb PEEppUKe gadhetud heoPnBSHha®ée or an
the gas has lowered to a state that the gas is

ifi1 cu Of (i 1 bl e i ' .
anfiernhily o THER PSR <l REy TR rs e R B8 pbRgrmatacy
apparatuses 3a to 3e (jn a state that the above

sigadc Phdd Tedid ifdier taprgreenesataypiyp to le instructs
reduction Il (inpossible to supply), or the like)

ther gssurseipp by hggby yveltenpredsurapen tiBei gakequriarlets Ba to 8e
this reason, as shown in FIG 1, the gas supplying

inSyakeghg b%péﬂrﬁw&@le@y&ém .@r PhRE thekehPalEdbh RAVIAE is put

an outlet-side gate valve |la for supplying gas by

. r re, and a pipe (second path) having an
lno%?ﬂqugﬁdgéégfé val ve 11b for supplying gas by using

the pressurizer 13. When gas is supplied by its own
[0Bfedsure, the outlet-side gate valve Ila is opened

and the outlet-side gate valve ilb is closed so as

not Wbhebperabe tibé phesfluiozemel JadsgEmeestoss 1la to le can

supplied by wusing the pressurizer 13, the outlet-side

sugple yerhi Bnies stapegd aRdxt he Plessuhyeer ph3 ﬁ§ing the
operated so that gas remaining in the storage tank 1
senm conduct o

oA (R TG adara (kecinl L S GrpEf, BRES Ba co se
respectively provided upstream and downstream of the gate
valves 7a to 7e, as shown in FIG. 1. The pressure differences
between the pressure gauges (for example, the difference in
pressure value between the pressure gauges 4a and 5a) are
monitored. On the basis of the information, the seguencer
opens/closes the gate valves 7a to 7e so as to supply gas toward
the subsedquent gas supplying system 2.

[0064]

In the case that the fluorine gas pressures in the
on-site fluorine gas generators la to le are low, even when
the on-site fluorine gas generators la to le are operating
to generate gas, actually the gas can not be supplied to the
subsequent gas supply system 2. 1In this state, if the gate

valves 7a to 7e are opened without discretion to connect the
- 40—



it possible to further supply gas in the storage tank
12 after conpletion of gas supply by the gas own
pressure. [0062] Each of the fluorine gas generators
la to le further has a function of outputting toward

ont l¥é tse fjloncdmengasapanemaltians $agmall ebwii bdi theigeap shgplying
gas supply has becone -39 inpossible to a rel ated

sy8RRal af Ust MBegalthe GaSEy 8h g shat enbeZ OSRCEBRIRSSINY eohOsite
supply gas due to nmai ntenance or an abnormality. The

fl?%&Hﬁ%ﬁgaéfygﬁg&éggggvﬁg P8 ?Qngﬁgg%%t%gp?%%??&éﬁfity. As

rom or i ne gas generators
t he gas supplying system 2 to opepn the gate val yes 8a
A ¥65582 C i (P3ReCGUB LS PRt 598t ERE2 Jah FUbRE b Iegaiptem 2
valve is put in an open state. [0063] Wether or not
tot i ef laror$ heegdd ugenisrat 9as benerdtworanlastgplle gasThis
to the storage tank 12 is judged by using the

phBhe%EHEn IRHgEes A K1k 4@a aNdupha PressH eheadeaes sﬁi‘?ﬁﬂ?ying
5e respectively provided upstream and downstream o

sybREda & Y%e\!ege%@cto%éiz.}ect@? rﬁ%ﬁﬂ’@a‘e‘%@i% Ly éQ% tuses 3a
pressure differences et ween e pressure %au% S F or
exanple, the difference in _pressure value between the
toppEssuldigakes2 4RToRd o) thik afE Rt SREMEROPRRCEOY
basis of the information, the sequencer opens/closes
matibé agdtwer vag vpsotegaege so as to supply gas toward
t he subsequent gas supplying system 2.
[0065]

Specifically, conditions for opening/closing the gate
valves 7a to 7e are as follows.

(When the read values of the pressure gauges 4a to 4e > the
read values of the pressure gauges 5a to 5e)

It is decided that a sufficient amount of gas to be
supplied to the subsequent stage is generated in the on-site
fluorine gas generators la to le, and the gate valves 7a to
7e are kept opened. Or, when the read values of the pressure
gauges have become those conditions when the gate valves 7a
to 7e are closed, the gate valves 7a to 7e are opened.
[c066]

(When the read values of the pressure gauges 4a to 4e = the
read values c¢f the pressure gauges 5a to 5e)

When the read values of the pressure gauges have become

those conditions when the gate valves 7a to 7e are closed,
-41 —



[0064] In the case that the fluorine gas pressures in

the on-site fluorine gas generators la to le are | ow,

even when the on-site fluorine gas generators la to

|l e are operating to generate gas, actually the gas
theapanetvakveapphited 7ecathekegubskogedt gdbesuppéyread values

system2. Inthis state, if the gate valves 7a to 7e

ofaf BeOpeBad UM BRllgdl S IKdcbRe CORBREL cbRB i ti4ths when the
on-site fluorine gas generators la to |le with the gas

gaﬁgp&é%bgg 7% 90 ZreldiS- 983 S&Q@'Jﬁé‘tge%%’ssk%‘tzf r g certain
exceeds the on-sitée” flUorrné gas generators-la P56 T &
.in gas_supply capacity. As a result, gas counterfl ows
Lipeom THE GRL SupPl FiRG disteiRitt §ifge Yirlkige one minute,
fluorine gas generators la to le. This phenonenon may
thireki bi hugaes s oppEy ver nimulte sgas Aditpeat tilreg ursits teme? eflapses,
t he sem conduct or manufacturing apparatuses 3a to 3e.

théhgates @ Prebl em thatyaf feat & 13 £onduct or
manuf act uri ng processes. [0065] Specifically,

[Oggqgitions for opening/closing the gate valves 7a to
€ are as follows. (Wen the read val ues of the
ressure gauges 4a to 4e > the read values of the
(Whess §ivee %ﬁge%a%eﬁoogemet DLe kT g VASE 42 to 4e < the
sufficient anmount of gas to be supplied to the
readbsedquerd sfagbe prgEneuntedangdhesantsi te) fluorine
gas generators la to le, and the gate valves 7a to

It is decided that a sufficient amount of gas to be
supplied to the subsequent stage is not generated in the
on-site flucorine gas generators la to le, and the gate valves
7a to 7e are not opened. Or, when the read values of the
pressure gauges have become those conditions when the gate
valves 7a to 7e are opened, the gate valves 7a to 7e are closed.
[0068]

In the above construction, when the con-site fluorine
gas generators la to le have been started up, they contain
therein a sufficient amount of fluorine gas that can be
supplied. Therefore, a supply availability deciding means
can decide that gas can be supplied. 1In this case, gas can
be supplied toward the storage tank 12. When the on-site
fluorine gas generators la to le do not contain therein a

sufficient amount of fluorine gas, it can be decided to

disconnect them from the gas supplying system 2.
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7e are kept opened. O, when the read val ues of the
pressure gauges have becone those conditions when the
gate valves 7a to 7e are closed, the gate valves 7a
to 7e are opened. [00661 (Wien the read val ues of the
[0@6édsur e gauges 4a to 4e = the read values of the
pressure gauges 5a to 5e) When the read val ues of the

preswgHes gayaesrhavendaceqR 1 Neng i héoNsSs Wi rdhed for
gate valves 7a to 7e are closed, -41 the gate valves

thgaohosz.etea%ﬁul% rg\%@%ﬁ&%{) A@fﬁtggg igag?vﬂ‘—lg ue L%ééfy from

pressure gauges 0Seé conditions

gat e valves 7a {o 7e are opened, the state is kept for
an, 0B Fridish ]t‘ﬂ%ln?hgaéeﬂﬁé’ieﬁ”attr% T4sh BRi erPPRe S fGF about

as one mnute, three mnutes, or five mnutes. After
ongheouriireeidmy el apfestearthefgahetyvagaesst7ared e thhe storage
cl osed. [0067] (When the read val ues of the pressure

tagauges AR sQp Q:L%d he 1 eaghi yakues ofi f hendr g8ai’®nductor
gauges b5a to I't is decided that a sufficient

ma@TRUYc £ 9 s?ggabr%ﬁlgyggl 040 4, subsgauen); S 4ge

I'S not genéra on- sSi uori né-gas
%enerators la to le, and the ate valves 7a to 7e are
re

BTG Feeg that t\ﬂ?eﬂaﬁr%uPEéH YRAPLES B s Ren Fiuidghed over,

gauges have becone those conditions when the gate
inrvesciddarg Waear soupenpparthesgs érralowds 7hy tapeume gas,

are closed. (0068]
insufficient supply may occur. When insufficient gas supply
occurs, the seguencer stops the operations of the
semiconductor manufacturing apparatuses 3a to 3e even in the
way of a sequence of manufacturing processes preprogrammed.
In this case, all Si wafers contained in the semiconductor
manufacturing apparatuses 3a to 3e to which gas is supplied
are considered to be defectives. The loss in the
semiconductor manufacturing factory is never little.
[co70]

Each of the on-site fluorine gas generators la to le

has a function of outputting an abnormality signal b
indicating that gas supply is impossible, when the generator
has become impossible to supply gas. In the semiconductor
manufacturing plant 100, a function may be provided of

receiving an abnormality signal b sent out from each of the

on-site fluorine gas generators la to le so that existence
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In the above construction, when the on-site fluorine
gas generators la to |l e have been started up, they
contain therein a sufficient anount of fluorine gas
that can be supplied. Therefore, a supply
oL 08P Qi ey agecs Hhagf heems necamdlapewerabatrsgas ¢ 1e that
be supplied. In this case, gas can be supplied toward

hagheesboragepicanki H2e MbesupPeyogasi b UgE |
generators la to le do notégogtg?n tﬁgfé%negggqayga on, for

ex&upflieCi gn [ it can be decided
toID dis%b%nect tL%%%f%%ﬁ?%ﬁggﬁggﬁghﬁﬁ%ﬁ?@cg§steﬁgéﬁ system
hav 48 [9g691 Vﬁfn requl ar or ,nonregul ar mai ntenance is
per Por med &Y FhEVIREPR 1EVUSEERE Igks sg@tecattofedm one of
to le, gas supply from an on-site fluorine gas
th%éﬁ%?ﬁigﬁ iy nsiagpabieoratbest 1aone 1e thaeehas become
days. Instead of that, gas stored in the storage tank

abr@rinalsappbieedonknofht BeCgsee +41Be §8M Sond .
manuf act uri ng apparatuseggga to 3e are used m#%%%%?Spondlng

to QO GH Zd _Lhe _g source has_been ,
° swi tch(erfjdfo}sae%,r@ﬁi %Eggr ??gﬁllégﬁlél\ﬂ?esn IESME HpPhr at B¥edtopping
insufficient supply nay

jrreqgularly. consunme gas, f
gaéocéclﬁg.ph%hé’# i%%f‘?{légéﬁte U _TpRry 9asc@preratier, the gas

sequencer stops the operations of the sem conductor
suHﬁ%MfﬁéPaﬂhﬁyzﬁmmwasusegdkﬂimgBy.evnawb&dﬂﬁau@@ﬂgogas

a sequence of manufacturing processes preprogranmed.

redaining tasehealdtSayal eankcant 3 iedyd g i
sem conduct or nanufa%?uring apparat&%es %EEP&%§StEF°m the

othe¥ ¢ g8s; ) § §<¥Qp§éﬁgrators, a predetermined amount of gas

is supplied toward the semiconductor manufacturing
apparatuses 3a to 3e.
[0071]

When some abnormality (for example, leak of gas) has
occurred in the semiconductor manufacturing apparatuses 3a
to 3e, contingance of gas supply from the gas supplying system
2 may bring about a second accident.

[0072]

It is supposed that each of the semiconductor
manufacturing apparatuses 3a to 3e has a function of being
able to send out a supply request signal toward the sequencer
when the apparatus requires fluorine gas. The sequencer
having received a supply request signal from one of the

semiconductor manufacturing apparatuses 3a to 3e instructs
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are considered to be defectives. The loss in the
sem conduct or manufacturing factory is never little.
[00701 Each of the on-site fluorine gas generators |a
tole has a function of outputting an abnormality
ongj gfalthe Jgadecwaings Hata gas 3Eppkpriredpuodshhl €o the one
when the generator has beconme inpossible to supply
ofJeBe $8mibBSNIRIBEORMCHQE acFRIIRE YL Phalt 3190 0a8e that
function may be provided of recelving an abnormality
[ e 0 fr each h n-site_fluorin
haéagggénngtgbg #Qﬂﬂ% e§%§??%ét§%§P§?én§8 B8 & thereby
of the on-site fluorine gas generators_ la to | e that
LR S FESGROT AP BT IR t VA RVBpLY QRERS - eV APBpltiFed

on, for exanple, a controller including the
sepeqeetart offhingnsifstaamr hagi agpeecd wesels aBaalworwml hdying
signal b sent out fromone of the on-site fluorine

abgagT@anai At 9 faka ct |&n taBhoRa% 1386981 gARNOKMRING the
cl oses one of the gate valves 8a to 8e cOrrespondi ng

1.Si fl ' .
se}sHRR SPURLIY P08l L b0 LS SBR SERSEALSC Bl e e

enerator, the gas supply capacity |owers _
va3¥E8r divfyi 5o LBRerer DELSTIRS YRsOTT P @i dAen to open.

storage tank 12 and gas supplied fromthe other
Thékrebyi,nehgastjensent condia e detreu fia cedrampuappafragasses 3a

is supplied toward the sem conduct or manufacturing
toappahakes app3drhg13¢y [ 00Vddrine gas is forbidden to be
supplied. Therefore, no risky condition is brought about,
and in addition, there is no possibility that gas stored in
the storage tank 12 is contaminated.
[0073]

The present invention can be changed in design within
the scope not deviating from the claims, and is never limited
to the above-described embodiment and example. For example,
in the above-described embodiment and example, a number of
fluorine gas generators and a number of semiconductor
manufacturing apparatuses are provided. However, it

suffices if one or more fluorine gas generators and one or

more semiconductor manufacturing apparatuses are provided.
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When sone abnormality (for exanple, |eak of gas) has
occurred in the sem conductor manufacturing
apparatuses 3a to 3e, continuance of gas supply from
the gas supplying system 2 may bring about a second
accident. [0072] It is supposed that each of the
sem conduct or manufacturing apparatuses 3a to 3e has
Braeffumeidoni ot ibai vE A Rihgssend out a supply request
signal toward the sequencer when the apparatus
[Obgqqires fluorine gas. The sequencer having received
a supply request signal fromone of the sem conductor
nanuLacturiTg apparatuses 3a to 3e instructs -44 one
of thelGatélvafveshesatis HAIHrMeSpoRdPRYTCI P Rt oF 2
of the sem conductor manufacturing apparatuses 3a to
se@écomatucthes rmem fagt urieagspieint requesting gmbn evbodiment
open, and thereby the corresponding gate valve is

ofopaeegrlent t haveerdicanduct or manuf act uring
apparatuses 3a to 3e having abnormality sends out an

abno i ty-Sign h e e iV t
signgf?bfhé]segugﬁé§¥g@%ﬁ%r§Fs%t%gsggt%0ﬁ§g §%§§55£ﬁ?0
15e to be closed or to be forbidden to open. Thereby,

SeRphERTHE Lhi BBRYGATTH kR f BEBHS Rf SPParRPusss Hif

to 3e have abnormality, fluorine gas is forbidden to
embediswpy iell. tikepefesant nonvesiyiawondi tion i s brought

about, and in addition, there is no possibility that

gas gipgedsin athecsicdiage sank pRoces@mansatede for gas
supply from an on-site fluorine gas generator la to gate valves
9 and 10 of a gas supplying system 2 in FIG. 2.

[FIG. 4] A flowchart of a processing routine for gas
supply from the gas supplying system 2 to a semiconductor
manufacturing apparatus 3a and semiconductor manufacture in
FIG. 2.

[FIG. 5] A flowchart of a processing routine for gas

supply from the gas supplying system 2 to the semiconductor

manufacturing apparatus 3a in FIG. 4.

Description of Reference Numerals

[0075]

la, 1lb, 1lc, 1d, le: on-site fluorine gas generator
2: gas supplying system

3a, 3b, 3¢, 3d, 3e: semiconductor manufacturing
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[0073] The present invention can be changed in design
wthin the scope not deviating fromthe clains, and
is never limted to the above-described enbodi nent
and exanmple. For exanple, in the above-described
apparedivent and exanple, a nunber of fluorine gas
generators and a nunber of sem conductor manufacturing

appad &t usss a&¢ REOVhdedsghiowpvesc ity sakf i gesiisf; gR@ssure

or nore fluorine gas generators and one or nore
gaﬁggiconductor manuf act uri ng apparatuses are provi ded.

- Brief Description of Drawings [0074] [FIG 1] A

schemati c di agram of a principal part of a
sem tdndd€t of Cmad @ acteur i&fy ﬁﬁant @ccdidi #§.t d5a8n 15b, 15c,
enbodi nent of the present invention. [FIG 21 A
158l owslear tganteavadve routi ne of the sem conductor
manuf acturing plant according to the enbodi nent of

the prepoph dNvpitéopa1kEl G 3] A flowhart of a
processi ng routine for gas supply froman on-site

fluorjne, gas gene atortla t ate valves 9 and 10 of
a gas Suﬁsglﬁ ngsjs‘@%t%ﬁ] 5 2. [FIG 4] A
flowchart of a processing routine for gas supply from
t he Hb3 sdppyidiyt 595t 8dd2 IR ke seat¥6nduct or

manuf acturi ng apparatus 3a and sen conduct or
manuf act scerayge Fldnk?2.

13: pressurizer

16: bypass

17: signal transmitting/receiving device

18: arithmetic processor

2la, 21b, 21c¢, 21d, 21le, 31la, 31b, 31lc, 31d, 3le: exhaust
mechanism

2la1,Zlbi,2101,21d1,21e1,31a1,31b1,31c1,31d1,31ey
detector

22a, 22b, 22¢, 22d, 22e, 32a, 32b, 32c, 32d, 32e: casing

24a, 24b, 24c, 24d, 24e: fluorine gas generator main
body

23a, 23k, 23¢c, 23d, 23e, 34a, 34b, 34c, 344, 34e:
abnermality detection sensor

25a, 25b, 25¢, 25d, 25e, 35a, 35b, 35¢, 35d, 35e:
abnormality judging device

26a, 26b, 26¢, 26d, 26e, 36a, 36b, 36c, 36d, 36e: signal
- 47—



[FIG 5] A flowhart of a processing routine for gas

supply fromthe gas supplying system2 to the

sem conduct or manufacturing apparatus 3a in FIG 4.

Description of Reference Nunmerals [0075] 1a, 1b, 1c,
tragsmid;t omg freeefilviorg ndegasegenerator 2: gas

suppl ying system 3a, 3b, 3c, 3d, 3e: sem conductor

manuf agt usisg 346, appar atits . ‘Ebmfgon@%cﬁgk ﬂ&nu%%aturlng
5b, 5c, 5d, 5e 6, 14: pressure gauge 7a, /b, 7c,

8e, 15a, 15b, 15c¢, 15d, 15e: gate

apénggﬁﬁsqg pass g te val ve 10: inlet-side gate val ve
11a, 11b: outlet-side gate valve 12: storage tank 13:
pres3(fti z&rP 16 7hypadd. 127&i ghanitor
transmtting/receiving device 18: arithnetic
prock8gor sid,c@iduclée, maidi fRdenr3thg, pAHnt 31c, 31d,
3le: exhaust nmechanism 2lal, 21b1, 21cl, 21d1, 2lel
3lal, 31bl, 31cl, 31d1, 3lel
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detector 22a, 22b, 22c, 22d, 22e, 32a, 32b, 32c, 32d,
32e: casing 24a, 24b, 24c, 24d, 24e: fluorine gas
generator main body 23a, 23b, 23c, 23d, 23e, 34a,
34b, 34c, 34d, 34e: abnormality detection sensor 25a,
25b, 25c, 25d, 25e, 35a, 3GbAIBSc, 35d, 35e:

abnormal ity judgi ng device 26a, 26b, 26c, 26d, 26e,

[136a, A36BmiZethdBétor3Ranu @hring’ lant wherein at least
transm tting/receiving device 33a, 3 33c, 33d, 33e:

cogs N LI, SRR T B0 Yoo oo

manuf acturi ng plant -48 CLAINB [1] A sem conduct or
S e RO A T PRoT AR HET 8RH  #PPAgRTUS oRBTPLGSY ihed s

generator is connected with at |east one
suppdivdergl ey ot emariufcdotdii hggaapparatgs tankughax gssn store
suppl ying systemincluding a storage tank that can

thétere dﬂﬁ¥éﬁ@térﬁ&ﬁ¥ﬁ‘ﬂdﬁﬁ@gtguéﬁuﬂmhdglﬁéUgéénﬁenerated
gas generated in the fluorine gas generator, and

lnf%ngl fnés E%pgf é&é{ﬁg&t%ﬁgﬁtorage t ank, mhlch

ores erel Tef# tity of fluorine

as,
g fluorlne gas is supplied from the storage tank, which

stores therein a predetermined gquantity of fluorine gas, to
the semiconductor manufacturing apparatus so as to keep the
operation of the semiconductor manufacturing apparatus when

the fluorine gas generator is stopped.

[2] The semiconductor manufacturing plant according to
claim 1, wherein the gas supplying system comprises pressure
monitoring means that detects the pressure in the storage tank
to detect the storage quantity of the storage tank by the value
of the detected pressure; pressure value converting means that
converts the pressure value into a signal; and signal
transmitting means that outputs toward the semiconductor
manufacturing apparatus the signal converted by the signal
converting means, and

the semiconductor manufacturing apparatus comprises
signal receiving means that receives the signal from the

signal transmitting means; signal converting means that
-49_




the sem conduct or manufacturing apparatus so as to

keep the operation of the sem conductor manufacturing

apparatus when the fluorine gas generator is stopped.

[2] The sem conductor nmanufacturing plant according to
COEVALR S, inher & Prewsgns vappleyitige sysgemlcague sesd by the

pressure nonitoring neans that detects the pressure

31gmdﬂmréd@iﬁgﬁgtwﬁéné()éﬁﬁeélsbﬁ%yﬁﬂgEHE%HHaBEhEYdﬁsplays
t he storage tank by the value of the detecte

th@rgég#% ﬁr$§§ﬁged@¥l ¥eﬁhln%1n?? Hegtd&ﬁ means.

e pressure Var 0 a S|gna
transmtting neans that outputs toward the
sem conductor manufacturing apparatus the signa
converted by the signal converting neans, and the
[33eni EBAdEEMGrc ondia¢ Borumiamp Bppauat ng edrprt sescording to
signal receiving neans that receives the signal from

clulien 1siognal, tansdiftEng §RANSuUPY19 g y@éh'egmprlses an
means that -49 converts |nto a pressure value

; n d al Vi hg_means
m%%é’-p@alyﬁfeﬁgf%*é%ng A g Rl o e 1 %wstwﬁve
deri ved t he sjgnal convertlng neans [3] The
re§8f'°n°ctdﬁ’ Y AT MaheedcEREERgan ahd a@z:farsaarrf@tm ®f ¢hg mtorage
1 or 2, wherein the gas supplying system conprises an
tankl; e -y pies gat et entvanaadt iang ditd éflusidm @ ates gwenerator and
respectively provided upstream and downstream of the

thétﬁ@ﬂ@onﬁ@%oﬁnﬁ%ﬁ@ﬁéetﬁk%h@&ﬁ?ﬁ%’a@;é ba H?‘I?an.seslng the

gas generator and the sem conduc manuf act uri

stépggrakgiﬁMt4159§§§§|ggt%h%alve provided in the middle of

the bypass; and gate valve controlling means that controls
the respective gate valves, and

the gate valve controlling means performs control to
close the bypass gate valve and open the inlet- and outlet-side
gate valves s0 as to supply gas via the storage tank to the
semiconductor manufacturing apparatus that requires gas,
when the gas supplying system is in a normal operation; and
performs control to switch the gas supplying system into a
maintenance mode, close the inlet- and outlet-side gate valves,
and open the bypass gate valve so as to supply gas from the
fluorine gas generator that can supply gas, to the
semiconductor manufacturing apparatus that requires gas,
with bypassing the storage tank when the gas supplying system

is stopped due to maintenance or a breakdown.
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storage tank; a bypass gate valve provided in the
m ddl e of the bypass; and gate valve controlling
neans that controls the respective gate val ves, and
the gate valve controlling nmeans perforns control to
[4¢] osEhehgemipaysdgat ervakwe fagit epangt pd antl edccanding to
outlet-side gate valves so as to supply gas via the
clatiar agert ankwhe ridier =S EMENLE t i s "BEHE2EWY BGite valve is
apparatus that requires gas, when the gas supplying
prdYILRA IPelfleBn LBl ODEOEEHAN gAML RELLRLTE SANIRL gas
to'swtc € gas supplyrng system inio a “mai nt enance
node, close the inlet- andoutl et-side gate val ves,
SURR4 Yo5¥h THRtBPpass gate val ve so as to supply gas
fromthe fluorine gas generator that can supply gas,
t o theusedheoghst penauaticactpre nguappdedtacs: ihat means are
requires gas, Wwth bypassing the storage tank when

rebpe cas, SUPPh¥bid g i t H8 aft QRREBSMEstPeam of each
mai nt enance or a breakdown. -50 [4] The sem conduct or

£10BRYLACIHLL NGeRLAN: ACCRULLNGAYGe Sl 1 OF 2,

erern | worine gas Yenerator date valve is
provi ded between each fluorine gas generator and the . _.
gas t%%pﬁﬂ?ﬂﬁ;%ﬁ%ﬁ%ﬁ? PO 1iEF § a2 §e FEPR 10 %N%é%épéllty
detecting neans are respectively provided upstream

deandidgwmsbneairhaft waoh t dd=uthiendifgdie rgpenes diroprgateaire value
val ve, and the plant further conprises gas supply

be d¥akblRiddh Yr1d8¢iH G AP agenthal SPHART 6nENGas supplying
difference in pressure val ue

system detected by the respective fluorine gas generator

pressure detecting means so as to decide availability of

fluorine gas supply from each fluorine gas generator to the

storage tank,

[5] The semiconductor manufacturing plant according to
claim 1 or 2, wherein the fluorine gas generator comprises
fluorine gas generator judging means that sends out an
abnormality signal on the basis of a signal from a sensor
provided in the fluorine gas generator when the sensor detects
an internal abnormality,

the gas supplying system comprises fluorine gas
generator abnormality signal receiving means that receives
the abnormality signal sent out from the fluorine gas

generator judging means, and
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bet ween each fluorine gas generator and the gas

supplying systemdetected by the respective fluorine

gas generator pressure detecting neans so as to

decide availability of fluorine gas supply from each

f | uokhAet Hagrjascgasweneraher abnpage Liidnk s ijgBlaTheceiving
sem conduct or manufacturing plant according to claim

medner s2nashar ei Bnlaett! vpei PRLBAS NECBALERNGHIB T SfSte valve
fluorine gas generator judging neans that sends out an

F ' i j j | .
RS o e £ bR, B By Th oL RER 3 Yy ruorine
the sensor detects .an internal abnornality, the gas .
938 G HRE S5 SHBAPC G | ELUSFR a6 (375 qaeneg@tet@mornality

~abnornality signal receiving nmeans that receives the
sigpadr mEdejvingnaeagentraggivesmanheblamra hetgasignal sent
generator judgi ng neans, and -51 the fluorine gas

frgenemai of LebproheBlgasyy g8k tbeceiuddingmagnssends a
signal to the fluorine gas generator gate valve to be
cl osed between the gas supplying system and each
fluorine gas generator when the fluorine gas

enerator ahnornalit signal receiving neans receives

[65n abRor REMLCOP G YREPT s BRI U FAGN E hRIF PlGM heagasrding to

generator judging neans. [6] The sem conduct or
claamut &ot @i nhepleam aasevidiomgluctocm@nmAaotu?ing apparatus
wherei n a sem conductor manufacturing apparatus gate
gaval valhe pioVpeediridasd: Rach SRPIEMEHCt8hductor
manufacturing apparatus and the gas supplying system,
the semiconductor manufacturing apparatus comprises
semiconductor manufacturing apparatus judging means that
generates an abnormality signal on the basis of a signal from
a sensor provided in the semiconductor manufacturing
apparatus when the sensor detects an internal abnormality,
the gas supplying system comprises semiconductor
manufacturing apparatus abnormality signal receiving means
that receives the abnormality signal sent out from the
semiconductor manufacturing apparatus judging means, and
the semiconductor manufacturing apparatus abnormality
signal receiving means sends a signal to the semiconductor
manufacturing apparatus gate valve to be closed when the

gsemiconductor manufacturing apparatus abnormality signal

receiving means receives an abnormality signal sent out from
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manuf act uri ng apparatus and the gas supplying system
t he sem conduct or manufacturing apparatus conprises
sem conduct or nmanufacturi ng apparatus judgi ng nmeans
that generates an abnormality signal on the basis of
the seghgiornfdwntoa semsdraqrovidgd appaitetseniudgdogt oreans .
manuf acturing apparatus when the sensor detects an
i nternal abnormality, the gas supplying system
conpri ses sem conductor nanufacturing apparat us
bn I [ e h c
T B R e
nanufacturlng appar.atus judgi ng neans, and the
¢ %éﬁ]&oﬂﬁﬂﬁ(nwﬁﬁﬁﬁﬂécﬂﬁﬁrﬁF%pEHF&%K%%%n%YﬁEPWtfurther
signal receiving neans sends a signal to the
compniieemsduct or nmanufacturing apparatus gate valve to
be cl osed when the seni conductor manufacturing

appal atiuss 8 EDE AehhirY ng anallrsrtewaﬁ%e MERAR §8€GI ¥83ve in
an abnormality signal sent out from 2 the

uGlor, yan tur a
@M%%owmmM%M%ﬁ®mm
claiml1 or 2, wherein the gas supplying systemfurther
SuEB%ﬁPﬂséy it §ipep Eﬁﬁ?%ﬁﬁ@nbnat%QWﬁtQﬁ%E%gEapﬁhwo the
gate valve in the mddle of the path, through which
sethioondue tgas wanulbectsupplg eslppyratsisown pressure in
the storage tank to the sem conductor manufacturing

appa akéenEpalICALd VR RaViRE midaldeiited gath,tPLessure
pat h, pressure
controclling means that controls the gas outlet pressure from
the storage tank, and a second storage tank gate valve provided
between the pressure controlling means and the storage tank;
path pressure detecting means provided in a path between
the storage tank and the semiconductor manufacturing
apparatus or in the second path so as to be able to detect
the pressure in the first or second path;
path controlling means that controls switching between
the first and second paths in accordance with the pressure
value detected by the path pressure detecting means; and
operation controlling means that controls the operation

of the pressure contreolling means when the path is switched

by the path controlling means into the second path.

(8] The semiconductor manufacturing plant according te
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controlling nmeans that controls the gas outl et

pressure from the storage tank, and a second storage

tank gate val ve provided between the pressure

controlling neans and the storage tank; path pressure
claémettdng edresroinvaed oh theatlubeineegast fenerator, the

storage tank and the sem conductor nmanufacturing

gadPRabPIYE i EPstBR, SRGANG:RAL BefiQ @hd@cb8rakla@idfcturing
det ec the pressure in the first or second path; path

[]i;n ns. that.controls _sw tchin et n__th
2o f et 4 T b R i s Ser e d el FRoag, fEnaust
val ue detected by the path pressure detecting neans;
meghand§8r-atd¥h control | ing means that controls the
operation of the pressure controlling nmeans when the
pat krashsaxhalvet nycharipat kvaowpt i oeki ag fiiransinat gas or
the second path. [8] The sem conductor nanufacturing
hy@%@&bnﬁQ9@6¥£Hktéhs'é@teh%b@3%H¥tzéeﬂﬁﬁ%E!ﬁlﬁBQHd@:gas or
the™fluorine gas generator, the gas supplying system
h @nd t he enicogductor manuf acturing apparatus is
YRbREG e YT A %agfﬁg equi pped with an exhaust
mechani sm and each exhaust mechani sm conprises a
fluorine gas or hydrogen fluoride gas detector that
detects fluorine gas or hydrogen fluoride gas. -54
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