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SPECI FI CATI ON DEVI CE AND METHOD FOR SUPPLYI NG GAS

VH LE DI VID NG TO CHAMBER FROM GAS SUPPLYI NG FACI LI TY
EQUI PPED W TH FLOW CONTROLLER 5 This is a Nati onal
Phase Application in Singapore of International Patent
Application No. PCT/JP2004/008117 filed June 10.

2004. which clains priority on Japanese Patent
Application No. 2003-177134. filed June 20. 2003. The
entire disclosures of the_abqyv ent applications
are hereby incorporated b§P 10 Field of the

I nvention [0001] The present inventi on is to be used
for sem conductor manufacturing facilities, and is

c AE¥IGEANDMMETHOD ROR SUPRLY IN(p GIAS WHH 4 DENIDENG TO
automatically dividing to a chanber froma gas
SCHAMBER FROM GASSSUPPEINGFAICIBITY EQUIPPEDOWITH FILOW
Background of the Invention [0002] A device called a
pressure type flow contcgNTROIESRPEen wi dely used for
flow control of gas to be supplied to a chanber of a
sem conduct or manufacturing facility. Figure 5

ThiiJ 1SU%N afiond] r}:&asc @pgﬁca 10I qgt éﬂ%ag)\lgl)leetn (E)) #néé% tgon%f %gﬂ gppllcatlon

res ur, y wcontrolle

N%E*ﬁ%@@%@d"%ﬂ%? 2064 P Bich cimg Hasbeos @apaﬂese Patent

suppl ied to a jloressure reduced chanber C Dby using

RPASHIR P08 177134 Bled Jupr 9. y2%30%®%65@$°#§u@§§f @e above

Is discharged to a wafer H on the supporting device |
pateht appljtatiangjars heiebylimoogporated by r¢foG083. On t he ot her

hand, the afore-nentioned pressure type flow

controller FCS wutilizes the relation that "when a

critical condition P,>approx. 2 x P2 is nmintained, a

Field of the Invention

[0001] The present invention is to be used for semiconductor manufacturing facilities,
and is concerned with improvements in supplying gas while automatically dividing to a

chamber from a gas supplying facility equipped with a flow controller.

Background of the Invention

[0002] A device called a pressure type flow controller has been widely used for flow
control of gas to be supplied to a chamber of a semiconductor manufacturing facility.
Figure 5 illustrates an example in the event that processing gas G is supplied
into a chamber to form a silicon oxide film using a pressure type flow controller FCS.
A specified quantity Q of processing gas G is supplied to a pressure-reduced chamber C
by using a vacuum pump Vp, and a quantity Q of processing gas G is discharged to a

wafer H on the supporting device I through a gas discharger D.
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quantity Q of gas passing through an orifice L is
determ ned only by gas pressure P, on the upstream
side of the orifice, and is represented by the fornmul a
Q=CP, (where Cis a 5 constant dependent on the bore
of the orifice L and gas tenperature)"”, thus a
guantity Q on the downstream side of the orifice L
being able to be held at a desired set val ue by
re ulatlng t he af Qre-nepti oned pressure P, mn a
(0033 rOp thofher dgnd whienalergieationed ppregRues Gvns ewsimmler FCS
pressure of processing gas C-~ Pm a nanoneter,
utflizes e, relapignghaieivthenla mt@@bg@ldh@omﬂu?apu@x a%xmap%mamtamed a
signal for a flowrate 10 setting, and Qe an out put
quangtaQ) of gas passingahrongh aherifficel is determihep oabshy gast rpssure P, on
flow controller itself has been publicly disclosed

thehibStrdahsidOSEHSAIride] alWois $eptestnétd. byt the forhtHAJQEP; (here Cis a
No 11- 63265 and others. Therefore, detail ed

W
h@as oft dﬁ‘e% ?B‘FSJOE g%tclr}g?cl%‘g!r iy S%:a}. RethP8rhle)V) thﬁs 4 B€antity Q

or e- nti one It becomes

of ﬁ'l%e({&nhﬁ{:r %ﬂg' tf4 ity oﬁf‘@é L b%&gé%ﬁ% fodPﬁﬁgM%t Qﬁglr%dn (sjpt value by

pressure eus ream si eor|
.pressure P2 on he dovvnstr am si e orifice
regyatife ?ﬁ-aﬁormerﬁm?ipﬁfféw B A TR Safe GG O on.
The drawback is that the fl ow control cannot be

per f orWih I58emguSePo dpnates; supRLY @igsews| Pnpisressing gas G Pm a
condition is not satisfied, for exanple, when gas

mpnaseter, & 201te2 CHV & henteid whesessirgnueil, s af inphiesigndl fore flow rate
rises nore than gas pressure P, on the upstream side

setting, rd o@é h crutpuhrsigriad rfodcamtid ok’ the fidvatrafel dwpmesitre dype flow
accuracy is lowered in reality when P1/P2 reaches

conl@Her itdelehak bEdd pticHedisfloddaayith tecFOIRULK ANLIEINJ. 8388546, the
pressure condition wth the rise of pressure P2 on

T?@w Efﬁ@ 3985 gﬁd&h&gorl fice. Thus limiting the

contr range capabl e of being used when

TREERS! dEtallZa Q1Mo AO MR SR hGLfn ' SeS-

[0004] With the afore-mentioned flow controller FSC, it becomes an essential
condition that, as stated above, gas pressure P, on the upstream side of the orifice and
gas pressure P, on the downstream side of the orifice are within the afore-mentioned
critical condition. The drawback is that the flow control cannot be performed because
the critical expansion pressure condition is not satisfied, for example, when gas pressure
P, on the downstream side of the orifice rises more than gas pressure P, on the upstream
side of the orifice.

Another drawback is that flow control accuracy is lowered in reality when
P,/P, reaches closer the limit value of the afore-mentioned critical pressure condition

with the rise of pressure P, on the downstream side of the orifice. Thus_limiting the flow
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[ 0005] As above, various drawbacks are seen with the
control of the gas flow rate by the pressure type
flow controll er when pressure P2 on the downstream 5
side of the orifice L rises. However, the gas supply
met hod to a chanber by using the said pressure type
flow controller FCS allows the gas flow control with
the high degree of accuracy easily to be perforned,
and makes it possj|ble essure_regul ati

COpirg] ABEHFANID lerfé”bﬁm@wsa‘igy?l@émﬂ% By Rpmptpany side rises.
supply source is not required to be prOV|ded t hus
al | owi ng consi derabl e reductions of the costs in a gas
supply facility, to 10 achieve excellent, practica

[0605]e cAs abdveD Gijouenirdwisacks heersebmmdth the sbhtraof thegey flow rate by
wth a larger external dianeter has been used for

ths praseeb et fRyw BRHHIRE WhEh Pisdufe PLREME dp@aktteand N t he
case of the wafer Hwith an external dianeter of

s1§(99f‘ﬁ§9 orifice Lex’fs%g'pl ﬁowE%rﬁe 5E€ st effbdt68 Rahat®er by using the

adj ust ments for 15 supply quantities of processing gas

rcggllpegsgltrelc \F}@% ?’fovsp gc;nttroﬁgijég %11 lﬂpéqn%a[rﬁl vﬁ@&gﬁ))l vﬁﬁf the high degree

a neasure e matter
rocessin as.can S l,i e to t he pre: nen
@ﬁwyba%!%ae o ena%fﬁ pa?iﬁég st DERPIB Rt gt Fekblating
separate branch supply lines G, and G2 as_ shown i.n

dewicg e éhe high slegrepd aspiracy o the as FURRLL EQUSS ignedeadited to be
G wthout any difficulties froma gas supply source S
pravidad.sthae alﬂcp\migq:gamdtbrables*e@ctlanﬁOQ%e costein @i gap sppply facility, to
supply lines G, and (., wherewith a pressure type
achievwegcalleny) praeticii@fects] 0007] However, to supply gas
using gas supply lines G, and G.z both of which are
equi pped with a pressure type flow controller FCS1L and
FCS2 independently into a 3 chanber invites a rise in

[d[)ﬁnf J &Hercﬂiﬁ& Sa cdﬁe\%fe@% th @.Slfnébl”&t&ﬁaladlameter has been used

conductor  nenu acturlng aci and 1s also
fofr %gr%jco%guckfgr ﬁa'annl?fagtﬁxqﬁg T kP year§.s.lnriﬁ5 WLENEF R wafer H with an

external diameter of 300mme, for example, there are required separate adjustments for
supply quantities of processing gas to the center part and the peripheral (edge) part
respectively.

As a measure to handle the matter, processing gas can be supplied to the
afore-mentioned center part and edge part respectively by providing separate branch
supply lines GL, and GL, as shown in Figure 6, thus being able to supply processing gas
G without any difficulties from a gas supply source S with specified quantities Q, and Q,

even with gas supply lines GL, and GL, wherewith a pressure type flow controller FCS.

[0007] However, to supply gas using gas supply lines GL, and GL, both of which are

equipped with a pressure type flow controller FCS, and FCS, independently into a
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For these reasons, the nmethod is undesirable. 5 [0008]
To sol ve these problem as shown in Figure 7, it is
found desirable that the nethod wherewith flow rate
Q and @ of branch gas supply lines G, and G.2 are
control |l ed by branching two gas supply lines G, and
G2 froma pressure type flow controller FCS, and
regulating flow rate control valves V, and v2 equi pped
with the gas . supply lines G, and_G.2 respectively. is
champeroinvifes goriseo0p gystalleting copls agewel 8- wnstzyes of  sandigprductor
type flow controllers FCS for a gas supply facility
massturingy fagdiy, anshissales fourfd tonwbe dinee-emsumuig for its maintenance.
characteristics capable of being used within the
Fort gtiegeraabor3; e@ahsd Bfunfdestimblet e P2 on t he downstream
side of the orifice under optimum conditions have
been wi dely enpl oyed in general. Accordingly, 15 with
these pressure type flow controllers FCS, the flow
[oét?sge I%O&tl‘éeo{heﬁépﬁn%léﬁ, aCQHbRORY F‘%lﬁ/e ?,‘ ik 8¢St §&irable that the
pressure P2 on e downstream si de of the orifice
ceeds a oxi mat el y To s descri.bed abgve
S SR BT BV RRS Rotpd et fienfth e SR ginef 3L nd o1, are
ex le, . let's assune that processi as Gof a flow
COPEQQ@%@%%%WO 2% SPBI?IEIeIPI?ﬁ ﬁrliaé‘ag‘f"g ’i"‘@rﬁaﬁ’@éW%We flow
t hrough supply lines G, and G.2 at flow rates of
00@611638@@@@@6 EREWping Apscrat control yakves ¥, ang Viequipped with the gas
supply facility not equipped wth a pressure type
supplpineoGl+ aid| @, respSetivaly steanmpléyedw rat e control val ves
V, and V2 are closed, and next, the flow rate of

processing gas is set to Q=300SCCM and then flow
rates Q and @ can be adjusted to the set val ue by

[OG(EEU'A@]EJ{/[%Q the geslPALRBpOE PREAKN Gy flot eotdIRKs YEISVES a gas

V, "and automatically or with Teference of a flow
suﬂﬁ&efﬁci(iﬂpbreséﬂtiﬁjﬁgeﬁf’%ﬁgs) with flow rate control characteristics capable of

being used within the range of 0~100Torr of pressure P, on the downstream side of the
orifice under optimum conditions have been widely employed in general. Accordingly,
with these pressure type flow controllers FCS, the flow rate control range is
considerably limited when pressure P, on the downstream side of the orifice exceeds

approximately 100Torr, as described above, from the point of flow rate accuracy.

[0010] For example, let’s assume that processing gas G of a flow rate Q=300SCCM is
to be supplied to a chamber C through supply lines GL; and GL, at flow rates of
Q,=130SCCM and Q,=170SCCM in Figure 7. With a gas supply facility not equipped
with a pressure type flow controller FCS, firstly flow rate control valves V, and V, are
closed, and next, the flow rate of processing gas is set to Q=300SCCM, and then flow

rates Q; and Q, can be adjusted to the set value by regulating the degree of opening of
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[0011] However, in the event that a pressure type flow
controller FCS is used for a 5 flow controller of the
gas supply facility as illustrated in Figure 7, both
control valves V, and V2 are first placed in a state
of being fully closed, and a flow rate Q (300SCCM of
the pressure type flow controller FCS is set. Then,
the degree of opening of both control valves V, and

RSB b 9 PR RS T, e o

however, flnds it difficult to 10 control the flow
il Fﬁﬁaéﬁﬂ)accurately and qui ckly. The reasons are that
there is a possibility that the values of P1/P2 are
out of the threshold value of critical pressure
conditions of the afore-nentioned pressure type flow
[00DINt MW ekr, RShel eeent ahdthepreksiee ofpepfl®@s sontolRE KOS tihesed for a
upstream si de of both control valves V, and V2 when
WP EsHtRMePbS e rgayghfg B BERity ABllustrtBd i Figsré! A bt dohtrbhadlves v,

t he contr ol rate Qwith the pressuretypeflow

ff&%r)g s?b%a?%rﬁ%%%%b\é?‘%&gi' @lsté g‘g fﬁcﬁz&’ﬁté (3985 CCM) of
th? POSRETGRbE ARSE cdhdef dids f° ?ftpa Bt W5F Brpbdl WRRRLHE botn

. 2002- 16108 devel o 20 net ho
coggglzmvvsevd.avngzn@regaéiéu%t% thecflawure Ry m(&@fﬁ@? ahd Q; (170
I&g\/% facility. [0013] This is a con‘pl etely new.id
t oranel suppht lines 66nviedtFlon alThisn howgeen finds it difficult to
rrethod wherewith gas froma gas supply facility is
coptrpithe ddwwhaick ecaliratelyi and quicldy. bei ng control | ed, that
is, flowrate control valves V, and V2 provided with
br ancThe beompiry that fege & £pdasibilith titat SheavatudalfofPypl sre@ut of the
near-fully closing, and then, both flow rate control

thefhol@ Faie oR Bt P?Jsﬁlrg %@ﬁdiﬁbﬁsyof‘%ﬁ@%?e ni&ﬁh&&d"ﬁr&sﬁufeﬂ?pe flow

new net hod both flow rate control valves V,

cofttGLIATBHSS {f: RGnt Pis@o?ﬁr%tss%ré){ﬁ gﬂjih%%p&?eaﬂ?ﬁﬁe Bl"u)t?ﬁ control valves
openi ng, and

v, and V, when opening of V, and V, are small, thus resulting in that the control flow
rate Q with the pressure type flow controller FCS becomes vastly different from the set

flow rate of Q=300SCCM.

[0012] To solve the afore-mentioned difficulties, inventors of the present invention
have applied for a patent, the TOKU-GAN-HEI No.2002-161086 by developing a

method to supply gas while dividing gas into a chamber from a gas supply facility.

[0013] This is a completely new idea of switching from the conventional and
well-worn method wherewith gas from a gas supply facility is supplied while dividing

for being controlled, that is, flow rate control valves V; and V, provided with branch
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then, both flow rate control valves V, and V2 are
regul ated to the direction of closing 5 step by step
for the opening adjustnment, thus making it possible
that while a total flow quantity Qis controlled at
the high degree of accuracy with the pressure type
flow controller FCS, flowrates Q and @ are
controlled by the pressure type division quantity
controllers FV1 and FV2 provided with branch suppl
supplyjdinegyare guging statg of fullyeas pea-felh 6108 e e thed, %’TX@OW rate
accurately and quickly. 10 [0014] Wth the nethod,
contrel ealvis| V: el Mo aysogradillyi epenedyawhibr withithe npw wethoé doth flow
downstream si de of the orifice of the pressure type
ratelcomtrelonalves 'V, and RCare madstotran plsyatadf fulllyer nearefutly opening, and
bei ng di vided even with processing gas froma gas

thé) Rt flbRCratd dohtldl QUVESY, aidl tV) afe RigRRtell ® th¥RBErekli®iVof closing
controller FCS, thus making it possible that the total

B By Yor i Phig SAMERICEL nSABMEIRL I SbI eRhIEd ol flow
il e~di vi dj e adi Vi Sd
ey Cofebo e FETan UoaBeRiraR Rty o off sl ype fow
excel | haracteristi.cs of a pr e type flow
coB Tl Br IRRSTEH Qoetnd By e, GOt itdsoydRY REPSPUe fype division
possi ble that the flow division control while dividi n%
qupntity ronfroHers & Vacad rEM:argvided) vatli brench suppy lineo Gy apd §L. at a
plurality of flowrate ratios Q2/Q . 20 [0015] As
desiret Beiv adsovatio @41@; aveutatedy ambgweldst i n t he TOKU- GAN- HEI
No. 2002- 161086 nade it possible that flow rates Q and

@ of branch supply lines G, and G2 are regul ated
at a desired flowrate ratio Q/@Q accurately and

[oond]ckiwith tHOWRMBSd, Bierd RENIObE &0 RRBdbilith aharephashreeteon the

thé control conplicated because it 6 enployed two

do%%ﬁ%ié‘g slgEW?héjbﬂ’ﬁcce' SnEPARNE YW Rbheisifer BYS 2R sharply at

a pressure
the time of being divided even with processing gas from a gas supply facility provided

with a pressure type flow controller FCS, thus making it possible that the total quantity
Q is accurately controlled at a desired flow rate value Q regardless of the flow control
while dividing by means of a pressure type division quantity controllers FV, and FV,.
Accordingly, excellent characteristics of a pressure type flow controller FCS can be
utilized, thus making it possible that the flow division control while dividing is

performed accurately and quickly, and also with a plurality of flow rate ratios Q.,/Q;.

[0015] As stated above, the method employed in the TOKU-GAN-HEI
No0.2002-161086 made it possible that flow rates Q, and Q, of branch supply lines GL,
and GL, are regulated at a desired flow rate ratio Q,/Q, accurately and quickly.

However, on the other hand, the method made the control complicated because it
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type flow controller FCS for regul ating pressure on
both sides, thus inviting another problemof facility
costs becom ng higher. Patent Literature 1:
TOKU- KAI - HEI' No. 8-338546 Public Bulletin 5 Patent
Literature 2: TOKU KAl -HElI No. 11-632656 Public
Bulletin Disclosure of the Invention Qbject of the
Invention [0016] It is an object of the present
invention to solve _a problemthat, with a .
emplgpea B9 BrFSFUrR BrReGHViaE ARGty cgRurolles sg‘b’p Ad EY: Dgsidea pressure
dividing to a chanber froma gas 10 supply faciljity
typafiant lcontrolier S dormieguleting prashise, orabath sy B1uS ABKHAK agother
is lowered when critical pressure conditions are out
probienaof facdisy odsts bembmérsg hiighert o t hat pressure P2 on the
upstream side of control valves V, and V2 rises in the

Pateiteliterkthiad 1: TTOK USQA BRIRINO$ORE54S RfblicBuiketinl  val ves V,
and V2 are small. It is also another object of the

Pa@ﬁﬁﬁ%ﬁ‘&m}erné%l‘wmpmmﬁ R6PIG38IPamliE Batletinvi th 15
techni ques newy devel oped with the TOKU GAN- HEI
No. 2002- 161086, two pressure type division quantity
controllers FV, and FV2 are required beside a pressure

.type fl controll er FE thus inviting high facility
Digclgspr: Odfc W@%@QL@MMI icated. Means to
Achi eve the (bjects 20 [0017] To sol ve the .
[0016br K- epm iobirsd 4fr &1 Rissent | inveniton, o selve e probiemnthat, with a
invention have devel oped a device and a nethod,
corsientional snathast whesawith gasrisrrupplieduwhide dividingta® shanberfgym a gas
supplying gas while dividing to a chanber froma gas
supply fAcylity s ill lustyatedt ouFigued ¥, ow ratpucaitio) acqurp@0isglowrhesl when
present invention in accordance with a first apparatus
crifiénd Peksemreicohgitiohs! BrtasiR i al thiesBeld Ganfes iduel te that pedssureif, fon the
a device for supplying a specified quantity Q of

upstream side of control valves V; and V, rises in the event that the degree of opening of

control valves V, and V, are small.

It is also another object of the present invention to solve a problem that, with
techniques newly developed with the TOKU-GAN-HEI No.2002-161086, two pressure
type division quantity controllers FV; and FV, are required beside a pressure type flow

controller FCS, thus inviting high facility costs and making flow control complicated.

Means to Achieve the Objects

[0017] To solve the afore-mentioned problems, inventors of the present invention
have developed a device and a method, simply structured and manufactured at low costs,
for supplying gas while dividing to a chamber from a gas supply facility accurately and

quickly.
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gas Gwhile dividing at a specified flowrate ratio
Q/@ froma gas supply facility 1 provided with a
flow controller QCS into a chanber C through a
plurality of branch 5 supply lines G, and G.2 and
shower plates 3 and 4 fixed to the ends thereof,
open/cl ose valves OV1 and OV2 are provided with an
af ore-nmentioned plurality of branch supply 1lines GL

nd Q.2 respectively,. and also a hypass line BL,
031183 db¥n BEes @Y ¥ Friionom awordﬁﬁéﬁ/wbé FhipRATeSyE eqppdiment is

branched fromthe branch supply line G,
fundameengilly sogenstifuted shats with esflceefommmiwl@mﬁmqlg@bquannty Qof
val ve Ov2 and branched fromthe branch 10 supply line
gaBl(@ while plividimgr & 4 ypeeiftidviley oate qadmiQ,AQy foommtar gids| sapply\acility 1
connected to the afore-nentioned bypass |lines BL, and

pri&kided &ithr£ 86w nHee0Q0RSintd @ chember € AfRPEW Flurdlitg o dranch
the branch supply line G,, and a pressure sensor PS2

subly FR8SHf. eaer@ﬁz Feshbﬂfa ﬂﬁtes BRRA BrRaho HRRLY k@, Sed/close

are prOV|ded 0019 present invention in

R angeo y@ aggctgggat PR Yl et%dgﬁgmi% o BEERR suppty
lmﬁ%aﬁea&f? Gttt g 60 Shaen oo PLeohitedoiieq sidt of an

di vj si on gw ntity controller FV is provided to_reduce
OPFlHéff’a‘F Valye O and drapsbed fom the bﬁmﬂtp@ydme Glhe2 hypsssHine BL

pply I'ine and set pressure to reach the specified
onfthcvvlmmsﬁearatﬂldﬁ of Agponsy/chge calisaOVn gné trinphed frompfthe branch
set pressure PI1 or P12 of the branch supply lines G,
supply 13He2 GLg a rpeesshret typesdiesidn quarftitpwonabdkerr BVi corf@edt€® to the
with corresponding actual pressure PT, or PT2 of the

afdre aEiobed Blpash ilines BE- and® BLE 2 prBafie rs@ﬂsoPPSI REmeasure pressure
pressure sensor PS, or the pressure sensor PS2. 8

in%i%?%g]bgl%%grsg?@éfqme GV ERY & 9&5%]&8 QGHOF BEYoEmMshi Stessure inside

enbo |rren urther nodifies t

thgﬁ{aﬁéh%sﬁfﬁ{eﬁzea@f)) LIRAt and the second appar at us

[0019] The present invention in accordance with a second apparatus embodiment
further modifies the first apparatus embodiment and is fundamentally so constituted
that a control device CT to regulate the degree of opening of a pressure type division
quantity controller FV is provided to reduce the difference between actual pressure of
the branch supply line and set pressure to reach the specified flow rate ratio Q,/Q. by
comparing either one of set pressure PI, or PI, of the branch supply lines GL; and GL; to
reach the specified flow rate ratio Q,/Q, with corresponding actual pressure PT; or PT,
of the branch supply lines GL, or GL, measured by the pressure sensor PS; or the

pressure sensor PS,.
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enbodi nent and is fundanentally so constituted that an

open/ cl ose valve OV1 and an open/close valve OV2 are

pneumatically operated, and a switch valve SV is

provided for 5 supplying actuating air to the

open/ cl ose valve OV1 and the open/cl ose val ve OV2.

[ 0021] The present invention as clainmed in Claim4

according to daiml1l, Caim2 or Cdaim3is

fundamant ally so constit Uttfagn t hat. an _aqpen/cl ose vang.

00efh RifaPresersjBysmioasa acrardancensith 4 thigj@ppirals cmoodiment

integrated. 10 [0022] The present invention as cl ai ned
further atodifiesn dbe wiirst  appasatus h embedimants andnfiwdisseend  apparatus

further nodifies the first apparatus enbodi nent the
embatdioredt amp pafuatiamentalhy &0 comstitutad that an tapen/dloap yalvatQlé and an

enbodi nrent and is fundanentally so constituted that a

opef @St Wabrel (YPeart Al p bparateECGiad Sswischdvallwy SH i prawided for
control l er QCS. 15 [00293a The present invention in

sup?ﬁ,‘ﬁgg 3088 %rttB tRe bpenidlos@RARAT Sin@ TROSHeRMse valve 0V2
unda

nment a y so constituted that, with a nethod f
supplying a specified quantity Q of gas G while
dividing at a specified flowrate ratio Q /@ froma

T L
G, G2
R i i T PR 05 ol Bl s

Ov2 are installed on an afore-nentioned plurality of
valye @Ne hregugsisitg be integrated |, and G2 respectively, and

al so a bypass |line BL, on the downstream side of an

open/ cl ose val ve OV1 and branched fromthe branch

supply line G,, a bypass line BL2 on the downstream

[00s2TeThE passeRPRVERicIS8s CRined Vacasdahtaneitied fourth tapparatus
branch 9 supply line G.2, a pressure type division
emBU@RMdrtY faPfel OmbalfidsY tRONARG! 8PpdAtds"@mbodiment the second

apparatus embodiment and the third apparatus embodiment and is fundamentally so

constituted that a pressure type flow controller FCS is used for a flow controller QCS.

[0023] The present invention in accordance with a first apparatus embodiment,
is fundamentally so constituted that, with a method for supplying a specified quantity Q
of gas G while dividing at a specified flow rate ratio Q,/Q, from a gas supply facility 1
provided with a flow controller QCS into a chamber C through a plurality of branch
supply lines GL, and GL, and shower plates 3 and 4 fixed to the ends thereof, open/close
valves OV, and OV, are installed on an afore-mentioned plurality of branch supply lines
GL, and GL, respectively, and also a bypass line BL, on the downstream side of an
open/close valve OV, and branched from the branch supply line GL,, a bypass line BL,

on the downstream side of an open/close valve OV, and branched from the branch
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af ore-nenti oned bypass |ines BL, and BL2, and further
a pressure sensor PS, to neasure pressure inside the
branch supply line G.,, and a pressure sensor PS2 to
nmeasure pressure inside the branch supply line G.2
are provided so that a total quantity Q=Q +Q2 5 of gas
is supplied while dividing into a chanber C at desired
di vision quantities Q and @ by opening the
open/.cl ose val ve of the pbranch supply lipne which has a
supplyghne {Gloya PIEssure SyRecgiyisien: aupuity ccputratier Fopcpnnegtegs to the
the afore-nmentioned pressure type division quantity
afergrimensianed bpnass dings BHj ansk Blag ant% HaPresswe Genspn 8S; to measure
branch supply line which has the larger flowrate to
predsarebimgitienths prphoh kuppdy \Mak oL haand epessiré eensol §, to measure
rate, thus 10 regulating pressure in the branch
présRRl ivsitié AR Yehnchdgphiite g ned pos et o lthal @ t6dalqudnfi®2dkQ,+Q;
The present invention in accordance with a second
: 1 , . .
of‘eﬁﬁ g&gﬁlﬁgw aWhén ?E Aividink YhibHehatRel O & %eﬁfla% dilfsih c[gi?hﬁ'ﬁ’% Q, and

IS so practised that the degree

) r \/ | A
Q0 Bhifn neyRhER et e bt MY jigh hps  Jarer fow
ef ween, actua ressur e, of branch supply line and .. ..
roldclo Fretelt 6 Yeghiecsto pbshine B ok At meblotet dremirg e division
Q /@ by conmparing either one of set pressure PI1 or .
qqagtzty(ﬁonﬁaﬂ@rnnhp% apd Adysting thestlow ratgiod tg brangh pepply, lipg avhich has
specified flowrate ratio Q/Q with corresponding
thedarger flpweratautoe tigThraneh Bafply fling hwhibh dws tthes appllgr flowigste, thus
G, and G2 neasured by the pressure sensor PSI or
replietiny pressureindka brncPSiplwing GD2md thébrapclesgmply line GL,.
i nvention, in accordance with a second net hod
enbodi nent, further nodifies the first nethod
enbodi ment and is so practised that an open/cl ose
[Oﬁf‘:égv el'hg.’gr AR laQ&%déﬁﬂ:leVﬁritf?‘/g $nd n'éethod embodiment,
pneumati cally operated, and a swtch valve SV is

B8 Sl Ghe SYRDLULAS ARLHAA DR S b rblifseRE b Wree of

val ve sa

opening of a pressure type division quantity controller FV is regulated to reduce the
difference between actual pressure of a branch supply line and set pressure to reach a
specified flow rate ratio Q,/Q, by comparing either one of set pressure PI, or PI, of
branch supply lines GL, and GL, to reach the specified flow rate ratio Q,/Q, with
corresponding actual pressure PT; or PT, of the branch supply lines GL, and GL,

measured by the pressure sensor PS, or the pressure sensor PS,.

[0025] The present invention, in accordance with a second method embodiment,
further modifies the first method embodiment and is so practised that an open/close
valve OV, and an open/close valve OV, are pneumatically operated, and a switch valve

SV is provided for supplying actuating air to the open/close valve OV; and the
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open/cl ose val ve OV2 so that the open/close val ve of

the branch supply line with the |arger supply

quantity is nmade open by the switch valve SV. [0026]

The present invention, in accordance with a fourth

met hod enbodi ment, further 5 nodifies the first

met hod enbodi nent, the second net hod enbodi nent and

the third nethod enbodinent and 8 is so practised

that a pressure type flow controller is used fo
opancéwecﬁm OV &P thgtshe ppeelose yalve od the, beamech @HPHI(FI line with the

[0027] The present invention provides a device for
largen pupply quargidy isshadecopgin\pydhengpvitah valveeh¥nber from a gas

supply facility equipped with a flow controller which

IS so constituted that, with a device for supplying a

specified quantity Q of processing gas while dividing
[0026] aThE @edsbhteidvédtidn, InPdcBordatdeCritiRa RurfhREhed BaBodikieRt, Yurther

facility 1 equipped with a flow controller QCS into a

mofifeg I t“ﬁérﬁ% ?*2?3‘&‘2‘? KeRpd BYEH gL nd the tird
o R 0 SR i SIS g e

on an _ af rrentr oned plurality of branch supply
ﬂ°W|°HB'§°‘%§Ipo(zE\§d GL2 respectively, a bypass line BL,
branched froma branch supply line G.1 on the
downstream si de of the open/close valve OV1i a bypass
| ine BL2 branched froma branch supply Iine G.2 on the
Effegisnfthedavanpionsi de of the open/cl ose valve OV2i a
pressure type division quantity controller FV
[002Bhn&ht pekstnt ihbentioyaswidés N devdte farsdpplymglpas astsle dimeling to a
BL2, a pressure sensor PS1 to neasure pressure inside

cheﬁﬁlﬁr bEGACH a8 PRipYly FRRitPLdquiptied Rith! £IRW QoAGHIRET whRR is so

neasure pressure inside the branch supply line G.2
codfsﬁtdt { llvﬁg}]g%e%ﬁ o n% E\.?ppéﬂflg ) g@ﬁ%& gjgﬁrﬂ}tgﬁg é;? YeRle¥sing gas

whil¢ d}\trllcl%r%fg g% af specﬂied flow rate ratio Q,/Q, from a gas supply facility 1

equipped with a flow controller QCS into a chamber C through a plurality of branch
supply lines GL, and GL, and shower plates 3 and 4 fixed to the ends thereof, a division
quantity controller 2 comprising an open/close valves OV, and OV, installed on an
afore-mentioned plurality of branch supply lines GL, and GL, respectively, a bypass line
BL, branched from a branch supply line GL, on the downstream side of the open/close
valve OV, a bypass line BL; branched from a branch supply line GL, on the downstream
side of the open/close valve OV,, a pressure type division quantity controller FV
connected to the bypass line BL, and the bypass line BL,, a pressure sensor PS; to
measure pressure inside the branch supply line GL,, and a pressure sensor PS, to
measure pressure inside the branch supply line GL, is installed between the

afore-mentioned gas supply facility 1 and a chamber C so that a specified quantity Q of
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gas is supplied while dividing into the chanber at a
specified flowrate ratio Q/ @ through shower plates
3 and 4 fixed to the ends of branch supply lines G.1
and GL2. As a result, pressure control on a nunber of
flowrate ratios 2/ Q beconmes possible accurately
and quickly with the pressure type division quantity
controller, thus 5 achieving an excellent effect of

maki ng faci]ity, costs | owered. [0028] The present :

£33 1y, SHRR! ‘ﬁL‘&/ﬂB’é ng iRy WGQC?‘PE‘P%% ahpl Wﬂ@ﬁ@i@%ﬁ“%ﬂm Q/Q,
dividing to a chanber froma gas supply facility

throgeh prracermlates hard fixedietthe prdsrofbrancheupnly ings 61 AKEL.-
with a nmethod for supplying a specified quantity Q of
pr oc e #si syl spressuteecatitiol onngnahber dflepaatefrates OF/@nbecomes
rate ratio Q /@@ froma gas supply facility 1 equi pped

povdible adcifrhely ambdquiclay vdth (R présbire topecdistsier quahtinugntraller, thus
plurality of branch supply lines G, and -2 and

acgi,b.%\f@ranr&eél%ﬁt SR Qfﬂlaﬁ]h?fﬁe’criﬁg dobig 16Wéleqt hereof . a

IviSion quantity contro conprising an
open/ cl ose valves Ov, and OV2 installed on an
afore-nentioned plurality of branch supply lines G.1

2 respectivel a. bypass. | j pe BL.. .branch f&om
(008 Ty rewmt fygrier progidey 8 Wifnod BF stk 2 Vailg g o o
t he open/cl ose val ve OV1, bypa i ne BL2 branched
champer 1§01'B A58 ﬁu}gﬂ% ﬁchhty ieﬂlélpE% \:Vlstg aglqgggq}}t@ S,?)lg.ractenzcd by that,
division quantity controller FV connected to the =
wilypaesthodi faesupplyinga spacifiddyqrantityl Q pépmicessing gas edslgrdividing at a
sensor PS, to neasure pressure inside the branch
spsaifigd flow mate Gatlo @@, fropy esgasraipphnwility PS2quipped amithr @ flow
pressure inside the branch supply line A2 is

cohtdsilez| OES il ta\eRihbeh ehrdletnh Pheal® Ui natd pplysSlitieeloL, and GL,
facility 1 and a chanber C, and al so that a total

and YRBWEL iélate?'_‘ﬁaﬂ'@ R edIRStheinke kil NGvisdn #iﬂiygévi\?ntroller 2

into the afore-nenti oned chanber C at esired

col 593 e BySERY, S BT, HGTRHCS Flab S BAgHEd sy
or bR B b1 B A e BB bl fom
bretmrc]:ﬁ s?llr)g}r)]rcl%esgﬂptlng tl'lei goewnv,\s@ricgnq sri]crlaesofa thleaorp%g/rclcfs!e %\Qllve OV,, bypass
line BL, branched from a branch supply line GL,, a pressure type division quantity
controller FV connected to the bypass line BL; and the bypass line BL,, a pressure
sensor PS, to measure pressure inside the branch supply line GL,, and a pressure sensor
PS, to measure pressure inside the branch supply line GL, is installed between the
afore-mentioned gas supply facility 1 and a chamber C, and also that a total quantity
Q=Q,+Q; of gas while dividing is supplied into the afore-mentioned chamber C at
desired flow rates Q; and Q. by regulating pressure of the branch supply line GL; and the

branch supply line GL, by opening the open/close valve of a branch supply line having a

larger flow rate, adjusting the flow rate of the branch supply line which has a larger flow
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12 rate by regulating the degree of opening of the
af ore-nenti oned pressure type division quantity
controller FV, thus regulating pressure in the branch
supply line G., and GL2. As a result, pressure contro
on a nunber of flowrate ratios 2/ Q can be
perfornmed accurately and quickly with one set of
pressure type division quantity 5 controller, thus
achi eving excellent effects of nmaking facility costs .. ..
ratp Geeglatingitherdegrrgraf opsaing af|the aloresmentipneds pressure type division
Description of the Drawi ngs [0029] Figure 1 is an
quantity abitralteh Evathiue repubaging pressuresip thei branchgupplyding ¢d- and GL..
method for 10 supplying gas while dividing to a
chanbgas o resnitapi@astirs oputtol draainuintber ef dlowp eale watids @./Q, can be
flow controller according to the present invention.
peFbMEE adcurfiel BRP iqwidRhy? Ghithd bAd s8Mo@fprassitFee el EivisiRe quantity
di vision quantity "~ controller FV. Figure 3 is lines

_ | o L .
coR IR st TS bl S DO AR Tt bR 6w PRY MRS Bressure
rate ratio Q2/Q in the event that shower plated 3
Coti} 85y e used are made to be a Pattern 1 with
supply while dividing in Figure 1. Figure 4 is lines
(conputed values) to illustrate the sane relations in
the event that_shower plates 3 and 4 to be used are
Pt A5 T EAVIR as wth Figure 3. Figure 5is
an explanatory drawing to show a net hod for supplying
[0@¥] pr di@ss il ngam averald schevtatioidéagray tasiplgina deviee @nd agmeihod for
pressure type flow controller FCS. Figure 6 is an
suSMPpingnab ovhilecdidinigtot D clidnabver tihoen aame supysly dhcility equipped with a
processing gas is supplied to a chanber C froma

floW SFHRIIBAS SRS % (BOPFeS&nt Siyitib®i Nng a plurality of
pressure type flow controllers.

Figure 2 is a basic block diagram of a pressure type division quantity

controller FV.

Figure 3 is lines (computed values) to illustrate the relations between set
pressure (P, and P1,) and a division flow rate ratio Q»/Q, in the event that shower plated
3 and 4 to be used are made to be a Pattern 1 with supply while dividing in Figure 1.

Figure 4 is lines (computed values) to illustrate the same relations in the event
that shower plates 3 and 4 to be used are made to be a Pattern 2 as with Figure 3.

Figure 5 is an explanatory drawing to show a method for supplying
processing gas to a chamber by using a conventional pressure type flow controller FCS. |

Figure 6 is an explanatory drawing to show the case wherein processing gas is
supplied to a chamber C from a single gas supply source S by
using a plurality of pressure type flow controllers.

Figure 7 is an explanatory drawing to show the case wherein processing gas is
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Figure 7 is an explanatory drawing to show the case
wherein processing gas is 13 supplied to a chanber C
froma gas supply source equi pped with a pressure type
flow controller by using control valves. List of
Ref erence Characters and Nunerals 5 [0030] BL, BL2
Bypass |lines C Chanber D Gas discharger Dc Gas
di scharger for the center part De Gas discharger for
the edge part 10 FV Pressure type division quantiLtlry
supplifdr 1613 epember C fpmira BassHIBPY squrcseequipped rath @ pressurs dype flow
G2 Branch supply line for the edge part OVl Ov2
cogelgrdlyosmgcantrekvaXes. PT2 Pressure in branch supply
lines 15 P Pressure inside a chanber PS, PSSZ
Pressure sensors of branch supply Iines QCS Fl ow
controller SV Electric swtch valve 1 Gas supply

Listaf R férynceCiarddteth hO@Nuffiepd)é i ty controller 3 Shower

plate of a gas discharger for the center part 3a

[08¥d1f I8 hele BRSEs lifes? Shower plate

C Chamber

D Gas discharger

Dc Gas discharger for the center part

De Gas discharger for the edge part

FV Pressure type division quantity controller
GL, Branch supply line for the center part

GL, Branch supply line for the edge part

0OV, 0V, Open/close valves

PT; PT, Pressure in branch supply lines

P Pressure inside a chamber

PS; PS,Pressure sensors of branch supply lines

QCS Flow controller

SV Electric switch valve

1 Gas supply facility

2 Division quantity controlier

3 Shower plate of a gas discharger for the center part
3a Orifice hole made in a shower plate

4 Shower plate of a gas discharger for the edge part
4a Orifice hole made in a shower plate
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4 Shower plate of a gas discharger for the edge part
4a Orifice hole nmade in a shower plate 14 Best Mde to
Carry Qut the Invention [0031] The enbodi nent in
accordance with the present invention is described
hereunder with reference to the drawings. 5 Figure 1
is an overall schematic diagramto explain a device
and a nmethod for supplying gas while dividing to a
chanmber froma gas supply facility equipped with a
flow controller QCS according to the present
invention. In Figure 1, a gas supply facility 1
Bestdvipdé¢ toeSarsy Oubthieyinegmtione S of processing gas Q a gas
main valve Vo, a flow controller QCS and the like. A
[0Gfi1Yi Thenerb@diiienty it cavkoxlaher withc ahgrprseat anpertiwauise described
type 10 division quantity controller FV, a

hefRQAAE} WiflPleF@Encedd tHeQlrawingsui t CT and the |ike. [0032]
Further, in Figure 1, C desi gnat es a chanber, D a gas

di scp %i’ls%o%ﬁﬁ@ 3?1% {556 15 Yepfaliy BBALEEER rethod for

De a di's arger g€dge par ranch

ko TR 56 FOU T 0 A o

) tes |Ie |V|d|n PT, PT essu
flo, corpllet oS Feorbe i the frspedt invepion,, dabiEwe; hot ga gupply
chanber C, PS, PS2 ressure sensors of branch su? pl.y
faculitydscamprisgn @ sepply seurae SIS \DEPCCRYIng BasE Hgdgain valve Vo, a flow
di scharger Dc for the center part, 3a an orifice hole
contepaller QCS dral thhdiker Aldatision 4u&tt'rtyve¢nntmllat & comprisgpaaspressure type
di scharger De for the edge part, and 4a an orifice
divisibie qumantiey contiotier BV.aveommliait stion2dnfroDdsduitl T anktihieilike,
in Figure 1, EL, EL2 designate signal connection |ines
of a communication control circuit CT with pressure
sensors PS, and PS2, EL3 a signal

[0032] Further, in Figure 1, C designates a chamber, D a gas discharger, Dc a gas

discharger for the center part, De a gas discharger for the edge part, GL, a branch supply
line for the center part, GL, a branch supply line for the edge part, Q a total quantity of
gas, Q; Q. flow rates while dividing, PT, PT, pressure in branch supply lines GL,
and GL,, P; pressure inside a chamber C, PS; PS, pressure sensors of branch supply
lines GL; and GL,, 3 a shower plate of a gas discharger Dc for the center part, 3a an
orifice hole made on the shower plate, 4 shower plate of a gas discharger De for the

edge part, and 4a an orifice hole made on the shower plate.

[0033] In addition, in Figure 1, EL, EI, designate signal connection lines of a
communication control circuit CT with pressure sensors PS, and PS,, EL; a signal
connection line of a communication control circuit with an electric switch valve SV, and

T, a power source/signal input terminal.

15



10

15

20

connection line of a conmunication control circuit
wWth an electric switch valve SV, and T, a power
source/signal input termnal. 15 [0034] The
af ore-nmentioned gas supply facility 1 conprises a
processing gas supply source S, a plurality of flow
controllers QCS and the like. Any type fl ow
controllers QCS can be enployed as a flow controller
as long as jt functions agcurately and quickly. A
[004d s Jihe elerprpentiongd @an synply &ciliyd compRSes 2t RIQCGSHng s supply
af ore-shown Figure 5 has 5 been used herewith for a
sofirice W, @opituradity e? flogs:omlers6P asidfthe dike| Hny tpeeflow controllers
setting signal @ is inputted to a control unit
QQSCEL) be pmphsied as R, flow cohteoliep QCS asraigdes iofurmtions adoucaely and
Lis regulated by a control valve CV so that a fl ow

quickie AQ)I@Q;UI’&W@EQ PORSEONBBITESFOR i liftrarl i (Rt dfeRtshywn Fi%ure 5 has
adjusted to the set flowrate Q. Also, a control flow

be%r?ﬁfedq{é['é%ﬁfh Rir A ¥w Conthdlef O Rl ﬁcﬁ%cffféﬁ RA} 1ed &hing signal
ow 10 rate is outputted fromthe control unit
(. [t ] iat | tweern t :
asit e b Abor A URIGRDD Sl et SR e RRSE an' diffce L s
afore-nmentioned control flow rate setfin si,gnal e
ro@yRRE I § EMBRRET 500 501 EL 2 R Rt i SR, fide is
abnormality signal is transmtted fromthe CPU (not
aufomatisallyadisstedhtorthg sotdlosy rafeQst at ed | ater. 15 [ 0035]
The afore-nentioned division quantity controller 2
conpr Adsss azoptrok Bow matatsatput signal@nterrespending (e the@diusted flow
and OV2, a pressure type division quantity controller
rate'¥s owtpuitaifromi the tomrol eaitt(CPU).ci Hduistfofiid that thenderviation between
these, an electric switch valve SV for opening and
th& AO® e &iﬁr@/ihﬁaﬂﬁigx%?()s Hd fhie GorelAdtonéd 8olrdt flow rate setting

connected to the ends of branch supply lines, and the

siég%ﬂé@e e%eekif %%G%re%b%ﬁ i, A iﬁb%t?%lﬁ’debﬁﬁon abltlglrmality signal is

re-nmentl oned pressure type I on quanti
transmitted from the CPU (not illustrated in Figure 5) as stated later.

[0035] The afore-mentioned division quantity controller 2 comprises a plural number
of open/close valves OV, and OV,, a pressure type division quantity controller FV, a
communication control circuit CT to control these, an electric switch valve SV for
opening and closing of OV, and OV,, orifice plates 3 and 4 connected to the ends of

branch supply lines, and the like.

[0036] As shown in Figure 2, the afore-mentioned pressure type division quantity
controller comprises a control valve CV, a driving control part (CPU) for the control
valve CV and the like, to regulate the degree of opening of the control valve CV through

the mediation of the driving unit part (CPU) with the control signal inputted CT through
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control l er conprises a control valve CV, a driving
control part (CPU) for the control valve CV and the
like, to regulate the degree of opening of the control
valve CV through the nediation of the driving unit
part (CPU) with the control signal inputted CT through
16 the line EL3 fromthe comrunication circuit CT.
Wth the enbodinent in Figure 2, a piezo-driving
troke _.a |f|cat|ont al di aphragmvalve is
thejﬁlﬁ%éyéf&g@r“ammqasp 9‘5?‘9@8%3\/ of the afore-nmentioned
pressure type divisiagn quant ity controller FV so that
it i sWathothe pmbediseen|ie Fégrae 2wadticaordriviag sirelp paplification type
and 2 are large. [0037] Wen processing gas Gis
metal siidpheagni vabyeaiscéraplbped rt dicontydl walid i ofiche sif@a-mentioned
and 4a nmade on shower plates 3 and 4 respectively,
pressuvée Sipedivisian quintity cedtralle FGotht ibB easibnidaptabteveAsvhen the
in the case of the orifice of a flow controller QCS,

ﬂoﬁh@ﬂes RS anPQPar¥igbon 10 quantity Q is controlled with
for mul a&% =C1Pl', by adjusting PI1 if the

reI ationships PI1 >2P3 are nmaintai ned between
pressure P3 inside a chanber C and pressure PI1 on the

amside .of the orific of e onifigce
[00‘3?& SR pOHBk af B Sy el 1R F it G Bip Bl oriice hotes 3a
ant i t ont dwith a fornmula Q. C2PI 2
S Sy oW atroh Sh f6ospretbs Ao ArRteh Guand O: can be
betvveen pressure P, inside a chanber C and 15
conolled, aseinpihe cgae pf dheyprfice afmasflers contrelies QEST that it division
4a of the shower plate 4 for the edge part, (where C,
quaatity Q2isaopetroltadswint fordepeQaaiitPldry ddjesting PEsf theatlatinadhips P,
areas of the orifice holes 3a and 4a, their shapes or

>2yaard mahedinéd beveed PR3SIre Refiidd HGhdrAbdr Quhe plesstul&ePI, on the
af ore-nenti oned conmuni cation control circuit CT 20

upstrearfl sl TRk Yifide 1RDIPIVES the SHEEEpRIIN Ry tl'le!“&'ﬂier?%ﬁm nal
T,, and connected to a pressure type divisio

q uamSl{%ﬂltaﬂg,rht di9 slo?f aXu@Qg i@Borftlotieh With f’f'&rﬁ*&ﬁﬁ dzébzﬁz by PL, if
the relationships PI,>>2P; are maintained between pressure P; inside a chamber C and
pressure P, on the upstream side of the orifice hole 4a of the shower plate 4 for the edge
part, (where C, and C; are constants dependent on the cross-sectional areas of the orifice

holes 3a and 4a, their shapes or gas temperature).

[0038] Referring to Figure 1, the afore-mentioned communication control circuit CT
is provided with a power source/signal input terminal T,, and connected to a pressure
type division quantity controller FV and an electric switch valve through the mediation

of signal connection lines EL; and EL,.

[0039] An open/close valve OV is pneumatically operated. It is of a normal open type
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of signal connection lines EL3 and EL4. [0039] An

open/cl ose valve OV is pneumatically operated. It is

of a normal open type 17 wherewith it is open under a

state of driving air not being supplied, but both

open/cl ose valves Ov, and OV2 are nornally being

cl osed when a division quantity controller 2 is in a

state of halting. 5 [0040] When a starting signal a

total flow quantity Q a desire flow rate_rat.i q%;p,
whgre ilherangHdspa ﬁ@Ferpfd#nVé%Wé pohbeingguppl lsslrdmi bgiippen/close

the like are inputted through the nediation of the
valyeneV: sudiP¥earsingmaklly being closediivher a divisien quamtitih¢andtollen? is in

control circuit CT makes the branch supply line with
a spatesfShaignget | ow out of set pressure PI1 and PI2 a

subj ect-to-control branch supply line, while the

remai ni ng branch supply line a 10

non-subj ect-to-control branch supply line as patterns

[oéufo Selhef £saH sfig{a!l Q 3} a%fﬂBbv]qL?aﬁagy g a dds3da! ﬁ‘ov;lfateré ratio Q/Q;, a
n| cati on ro clircult pens an open | ose
co n\éﬁ \I\ﬁl Ha{tlé]l%t of‘@{bggegbﬂéﬁ:gé 'Bteg}dc 19 gbélgot\&/lg | @%nop 1 ﬁ&%dythrough the

t I . 15 Furth
%aﬂ%rﬂf e SR SBice i Ena) Ppbt ErpihaliEy & opTRuEiiAPa caniEol circuit

@ with given total flow quantity Qand flow rate
cr ﬁlﬁk%ﬁ the Geaneh sprpilliae pyithopressure set bW orhef gpt pressure PIy and PL a

Subj ect-to-control . Qpen/close val ves operation _
subjestrtarcantrge bramch ssupply rlwej ovislebjther tremainingnibragich supply line a

Open/ cl ose val ve operation conmand PI2/PI1 OvV1 OV2 >
nofl-shbhjéct@oanatréismanch supply line as patterns of set pressure ratio P1,/PI; show in
Table 1.

A communication control circuit CT opens an open/close valve of the
non-subject-to-control branch supply line while it closes an open/close valve of the
subject-to-control branch supply line.

Further, a communication control circuit CT determines values Q; and Q, with
given total flow quantity Q and flow rate ratio.

[0041] [Table 1]

Set Pressure Ratio — Subject-to-control « Open/close valves operation command

Set pressure ratio Subject-to-control | Open/close valve operation command
PL/PI; oV, 0oV,
>1 P Close Open
=1 NONE Open Open
<1 PL, Open Close
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= 1 NONE Open Open < 1 PI2 Open Close 18 [0042] By

inputting a specified signal to the comuni cation

control circuit CT, pressure PT on the

subj ect-to-control branch supply line side is

regul ated with the pressure type quantity controller

FV. Nanely, a commrunication control circuit CT starts

conparing set values with 5 actual pressure by the

pressure signal neasured and transmitted by a pressure
[008gh < By Mot # rPeciling cBEual 4o A CRImUBSHIR g?}ﬁm?flrwﬂ CT,

line, and a signal is transmtted to regul ate the .
pressarg @3 ot thp snbjaet-tofcontrel branths isupplyudnet sidg is gpgwleed avith the

FV so that the difference is reduced. Concretely, in
pretsduee wpeqtartivatonttolies FWound wi th t he conpari son results

that actual pressure is |lower than set pressure, the

degr e¢afély OPedthmanihtideortiol bRé@NCY Lisi domfp&ﬂﬁg k€l aliles with

FV is 10 made wider to raise pressure PT of the

actdf ?}ﬁ%ﬁﬁré ?"tﬁﬁglteﬁﬁire BioARGHeR HRAa¥d HaREnitd B a PrB&ure sensor PS
resu thé conpari

ts o son are found to be feverse,

of {hg gshyggfftggc%gﬁei b Sificy ';iﬁ% | faegi%élne@mﬁ@lﬁtuga% S fate the

opening Vi sSPon ‘quan

controller EV is yade narrower. . t ower pressure PT
degrge Qgrpé)eg@gj oé\é/l}e_ @g_sp&ﬂulagqnygpag gﬁ}piﬂm@laﬁ l?nﬁg_léef%nce is reduced.
[0043] . Set pressure. is determ ned beforehand by
Concaetslys t thesvent thatdt isdpurd wifhrihg soraparisen sesults thag gctual pressure
of shower plates with pressure. The set pressure ratio
is Ipwerdbaresatprassure s therdedrec ofeopening affthe diyistemguantityl eomiroller FV is
based on the flowrate ratio @2/ Q supplied to branch
madaipider thirnes pssuraRT 6f theasibjdeovwmcomrol badiick sipplydine. When
Table 3. 20 [0044] [Table 2] [Set pressure

the rragldlt@/@lﬂm €6thparisofi Qb fotind db e St Adtse) WiRddtis, tachap prsGilre S€higher
val ve
than set pressure, the degree of opening of the division quantity controller FV is made

narrower to lower pressure PT of the subject-to-control branch supply line.

[0043] Set pressure is determined beforehand by computation of the relationships of
supply flow rates of shower plates with pressure.

The set pressure ratio is determined from the results of the computation based
on the flow rate ratio Q,/Q; supplied to branch supply lines GL, and GL, as shown in
Table 2 and Table 3,

[0044] [Table 2]
[Set pressure ratio/Subject-to-control division quantity/Open/close valve

operation command] to flow rate ratios PATTERN 1

Flow rate ratio | Set pressure ratio | Subject-to-control Open/close valve

Q./Qy PL/P], division flow quantity | operation command

19




operation command] to flow rate rati os PATTERN | Fl ow

rate ratio Set pressure ratio Subject-to-control

Open/close valve @/ Q PI2/Prl1 division flow quantity
operation command 19 OV OV2 4/1 2.079 > 1 Pit Cose
Qpen 3/1 1.795 > 1 Pit Close Open 2/1 1.473 > 1 Pit
Close Open 1/1 1.041 > 1 Pit Cose Open 1/2 0.736 <

1 Pl2 Open Close 1/3 0.601 <1 PIZ Open Cose 1/4

0.520 < 1[P12 Open Cose [0045] [Table 3] [ Set
pressure rlati o/ Subj ect-to-control divisiop OVi

oV,

en/ Tt osSe vatrye —operatton conmand] to 1

oW
ratélratids PRITERNL2 5 (Fl ow rathh ratio Spt @Qloessur e Open

aoant I a VWil a'

ot~ Coil £ Aot o Al Onam-l 1 1
atT U ouuyetot CO=CUOTTIC1T Ul OPCTim LT UST varvye \W/ A, |

Pl 23/Pl | di|vi sigmd+ow quantity aperation conPrsed [OVIOpen

O 4/1 21008 > 1 Pit Close-Open—3/1 1.705 > 1 D

Coge Oper| 2/114A4 473 >|1 Pit Cdgse Open | 1/@ode 041 Open
pen

1 Pit dode O

11 1.041>1 PI, Close Open
1/2 0.736 <1 PI, Open Close
1/3 0.601 <1 PL Open Close
1/4 0.520<1 PI, Open Close

[0045] {Table 3]

[Set pressure ratio/Subject-to-control division quantity/Open/close valve

operation command] to flow rate ratios =~ PATTERN 2

Flow rate ratio | Set pressure ratio | Subject-to-control Open/close valve

Q/Qy PL/P], division flow quantity | operation command
ov, oV,

4/1 2.008>1 PI, Close Open

3/1 1.795>1 P Close Open

2/1 1473 >1 P, Close Open

1/1 1.041 > 1 P, Close Open

172 0.736 <1 PI, Open Close

1/3 0.601 <1 PL, Open Close

1/4 0.520<1 PL Open Close
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1/2 0.736 <1 PI2 Open Cose 1/3 0.601 <1 PI2 Open
Close 1/4 0.520 <1 PI2 Open Close 20 [0046] Wth
the present enbodi ment, for shower plates (orifice
plates) 3 and 4 of gas dischargers Dc and De, two
sets of shower plate, that is, Dc, having 420 orifice
holes 3a and Dc2 having 480 orifice holes 3a are
ready for the afore-nentioned shower plate 3 for the
center part, and simlarly another twy sets of showe
[Ooﬂﬁlat With thpresent gmabodingnty éﬁrﬁégwsr plates i(@@ﬁmle@s)&%ﬂ of gas
Dee having 476 orifice holes 4a are also ready for the
diseltargess Dpland eqtwd sats phzhomy plapathat i, Co4ligvingiZhetifies koles 3a
the afore-nmentioned flowrate ratio Q2/Q can be set
andaibc, hating UBA orifité Boled Bd are2kddy 8t thecafordirientidatd phees plae 3 for
conputed on this (or set pressure specified by the 10

the @Rfitef Y| AdCHRAMBEY afibtHen tvaskts 6f slwv@esgﬂﬂ 1€, that isOD&ving 360
mputted’tothelnput termnal T,. 48] As descri be

onﬁ les @a%d@je?ﬁwg?gg A& h(ﬂ%_@@a[séi% %.lsﬁ%écgf fok ﬁk%ﬂoig@rb late 4

ove shown and are term ne
ng set pressure PI1 and PI2 on the 15 upstream
fors?,l%gg@ algl‘lfl ce holes 3a and 4a required to discharge
the afore-nentioned specified flow quantities Q and
Q of gas G judging with the bore sizes and nunbers of
orifice holes 3a and 4a of the shower plates 3 and

[00¢4] pEugksamers. dep elgre-menidensd Raw rye amogas cary hpsst at 1/1 172,
lines. Further, it shows the ratio PI2/PlI1 determ ned

1/3pl/4cipdfi iong/1. vvi&ehpmmssanputséon thieEs setepredsaresspdcified by the
on the upstream side obtained fromthe 20

gasGapfiyichimber. side) Qd bet bpsssire ritinat iignstedfio t he
af ore-nmenti oned shower plates 3 and 4, there are

the input terminal T,.

[0048] As described later, set pressure and set pressure ratio listed in the above-shown
Table 2 and Table 3 are determined by computing set pressure P, and PI, on the
upstream side of orifice holes 3a and 4a required to discharge the afore-mentioned
specified flow quantities Q, and Q, of gas G judging with the bore sizes and numbers of
orifice holes 3a and 4a of the shower plates 3 and 4 to be connected to the ends of
branch gas supply lines. Further, it shows the ratio PI/PI; determined by computing
with necessary set pressure PI, and PI; on the upstream side obtained from the

computation.

[0049] For combinations of the afore-mentioned shower plates 3 and 4, there are
chosen beforehand a combination (hereinafter called Pattern 1) of a shower plate 3

having 420 orifice holes 3a and a shower plate 4 having 360 orifice holes 4a, and
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chosen beforehand a conbi nati on (hereinafter called
Pattern 1) of a shower plate 3 having 420 orifice
hol es 3a and a shower plate 4 having 360 orifice hol es
4a, and 21 conbination (hereinafter called Pattern 2)
of a shower plate 3 having 480 orifice holes 3a and a
shower plate 4 having 476 orifice holes 4a. [0050] The
relati onship of the af ore-nenti oned division flow
rates Q and and 5 pressure PI1 and Pl2 ar
combmmn’raﬂ@wmﬂea sphiesd Pafter ) pbaishepverqrlalei Sobaying 480 orifice holes
conductance. That is, the flowrate Q of gas passing
3a aind @ shptwen plitpé h'asingﬂﬂﬁ evfieethddps &-C x (PI-P2) ... (1)
and C=182 x D4 X (Pl + P2)/2 x 1/L ... (2), where C
represents a conductance (L/sec), D the dianeter of a
pipe (cm), L the length of a pipe (cm, P, upstream

[OG30FS The ereﬁiloﬁsh% R’ﬁ tﬁér QFfE-meRtoHIABLI SR TIoW e5tsd! %@xﬁ @, and
pi pe (Ton) low 10 rate (Ton . L/sec).

I T e
hot & %ih%ﬁs Rl %ﬂ%ﬁ&%ﬂlgﬁhf UER Y it Hpreidd 86— x

uSEéi'sﬁr@? 382}&.@22664“? BPREEH O - 2ottt e dresens &
side pressure P2, and a 15 flow rate per an orifice

conglyciange (o/seq)oR thardiamgeier op8pipe &4m), It Gissienethi ofup @i (can), Py
nunmeri cal values shown as a graph illustrating the

upsteshnt pressefe ¢fsy pipa(Tor) P alowmistréana ptessure dF a pipat(Terrsdmsl @ a flow
plate 3 of the gas discharger Dc for the center part

rathefornglLA42d. ori fice holes with an internal dianeter of
0. 2nuncp and a shower plate 4 of 20 the gas di scharger

De f owithhifie 28686 B@Iz&mhwgn&@@@ ﬁﬁérﬁélcﬁe&%ee?h\/\faﬁ& pgr on the
nmtpar e

internal dianeter conbi ned a tota
l. r ifi
S0 6 08 SRR L PuabTLESerHUFRAL B ot
hol% og?héo Holwel ;ryl%te as ,uthe ?ength of the onﬁce hole of the shower plate as L, the

internal pressure of a chamber (P; =0.015Torr) as downstream side pressure P,, and a

flow rate per an orifice hole as a flow rate Q respectively.

[0051] Figure 3 is numerical values shown as a graph illustrating the relationships, in
the event (Pattern 1) that a shower plate 3 of the gas discharger Dc for the center part
having 420 orifice holes with an internal diameter of 0.2mmo and a shower plate 4 of
the gas discharger De for the edge part having 360 orifice holes with an internal
diameter of (.2mmeoare combined, of a total flow rate (a whole flow rate) Q, control
pressure PT, for the center part and control pressure PT, for the edge part are computed
making a flow rate ratio (E/C=Q./Q,) as a parameter. For example, in case of Q=1600,

1200, 800, 400 and 100SCCM at Q,/Q,=1, the mean value of the ratio PL/PI; of control
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making a flowrate ratio (EfC=QR/ Q) as a paraneter.
For exanple, in case of Q=1600, 1200, 800, 400 and
100SCCM at @2/ Q@ =I, the nean value of the ratio
Pl2/PI1 of control 22 pressure P12 on the edge part
side and control pressure PI1 on the center part side
becones 1.041. [0052] Simlarly, Figure 4 is nunerical
val ues shown as a graph in the event (Pattern 5 2)
that a shower ate 3 for a gas di schar Dﬁl for the

Presgife il ﬁ&r@‘ﬂf‘é&?d@fﬂwecﬂnﬂf ¢qngrol pagsgure wn €} Gk part side
di aneter of 0.2mmy and a shower plate 4 for a gas

bectiseshiab4jler De for the edge part having 476 orifice
holes with an internal diameter are conbi ned. For
exanpl e, in case of Q=1600, 1200, 800, 400 and 100SCCM
at @/ Q, the nean value of the ratio PI2/PlI1 of

G2t rsahmﬁﬂfqﬁglm Pls Zugierichley BB ahowh tas i Geptaficihe @RértqPattern
pressure Pl'1 on 10 the center part side becones

A el
ho[e!s QWi 81 & Erf%atl'dcli])ar{%%r%f @dr aghggvef) hISA }(Er%f o%é %‘gcﬁgljger De

essu
folhg & rreeagrp %‘aﬁéﬁ%%lwﬁge%ﬁkﬁgﬁt Sycial gl atetotpigped. For
exanpl e ure 3 shows that the ratio Pl2/Pl, of

exGORET B Caspp EOS 600, DID0.CH00L ARD SEOGHEIGMat G Caylge mean value of

control pressure P11 on the center part side becones
thevetib ikl ofibdngrol poessure PLoetsthetedge par sisicrand icontrelf pressure P, on

shower plates 3 and 4 to be wused is made to be
theReentee part sidedrdombat.00he flow rate ratio Q@/QL is 1. 20

[0054] A nethod for supplying gas while dividing to a

chanber according to the present invention is

expl ai ned hereafter. Referring to Figure 1 and Fi gure

OBF15 24P AL SRR Qb e 0 g
of % ﬁm%%gtgurgﬁg 62/1 1 an Qs rrago P‘fz/IrIIC uf on%:cr)‘l pressure PI; on the edge part
side and control pressure PI, on the center part side with Pattern 1 and Pattern 2 shown
in Figure 3 and Figure 4. For example, Figure 3 shows that the ratio PI,/PI, of control
pressure PL, on the edge part side and control pressure PI, on the center part side

becomes mathematically 1.041 in case that combination of shower plates 3 and 4 to be

used is made to be Pattern 1, and that the flow rate ratio Q./Q, is 1.

[0054] A method for supplying gas while dividing to a chamber according to the
present invention is explained hereafter. Referring to Figure 1 and Figure 2, both
open/close valves OV, and OV, are fully closed in case that a starting signal is not

inputted to a communication control circuit CT.
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23 [0055] To supply a total quantity Q of gas while
dividing at a specified ratio @@/ Q (for exanple,
@/ Q=1/2), atotal flow quantity Q a conbination
pattern of shower plates 3 and 4 of gas dischargers
Dc and De connected to the ends of branch supply |ines
Gl and A2, and a desired flowrate ratio @2/ Q are
i nputted to a communication control 5 circuit CT. A
control pressure ratio Pl2/Pl|_corresponding, fée?l
[0056ht de seppilid tatabaupntity Q(ofgas while diyidine epa gyecified ratio 5 Q5 (for
inputted as a set signal. Next, a subject-to-control
exeinipiey Q4QiF3/2j o tatalrifpva qummtm@;asqmtenatmm@a@tem eloshowier plgtes 3
whil e dividing are determ ned by a comuni cati on
and WifTeal dischargers il akhPectonnect@l toethe tentimbf braanh iseppl@lings GL,
flowrate ratio @2/ Q and set pressure PI1 and PI 2.

and BGEL M al BestRBMS) Q58 rifd @/@r@inp%tted to a communication control
non-'subj ect -t o-control bran supply line is opened,

a sAerali to sh lates 3 and 4 and
mr%{nbgu bﬂec((:)gl R?E{’I%%Jnt ro 18%%22% Bg‘?df % |0ne olwse rg aoessedan an

gcei;ving a signal indicatin
E{DW Sff']arla 8“‘?5“ i 5 gPatte?n 1 of )
conblnatlo atternso pl.ate 3 d 4, a,branch
' ow Nog, Acebieciia pne) s paile Hiftafrecalp aprsfoghfa=cbntrol

set pressure P12, a communi cat i on control circuit Cg
flowewhrerdiading ase datermings Piya FomBLIgicatieR rc%%lo%a“ﬁgCT ased on
Pl1 which set pressure is set |ower out of set
given dstaligearfiity Qyredflow Xateoratio Qu/Giudndesst prasswerftlr d Bhandhen an
supply line, while a remaining branch supply line A2

opéiiclbee PalveOOVSolty asi-sitjectancomtiol tirarmhisupplyiing is bpened, ®@Bile an
[ 0057] An open/cl ose valve OV2 of the

opEP S SERIECOVIST: ﬁ%@u@)ecﬁ@&ﬁﬁro? BRABLY sdm)'lbﬁhﬁ-ﬁ cldsgd.

opened whi | e an open/cl ose val ve OVI
subj ect-to-control branch supply line GLI |s cl osed
by the conmunication control circuit CT.

[0056] For example, upon receiving a signal indicating t total flow rate Q of
1200SCCM, Pattern 1 of combination patterns of shower plate 3 and 4, a branch flow
rate ratio Q,/Q,=1/2, set pressure PI, and set pressure PI,, a communication control
circuit CT determines a branch supply line GL, corresponding to PI; which set pressure
is set lower out of set pressure PI, and P, to be a subject-to-control branch supply line,
while a remaining branch supply line GL, to be a non-subject-to-control branch supply

line.

[0057] An open/close valve OV, of the non-subject-to-control branch supply line GL,
is opened, while an open/close valve OV, of the subject-to-control branch supply line
GL, is closed by the communication control circuit CT.

The communication control circuit CT compares set pressure PI, with actual
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The communi cation control circuit CT conpares set
pressure PI1 with actual 24 pressure PT, by the
pressure signal neasured and transmitted by the
pressure sensor PSI of the subject-to-control branch
supply line G.1. [0058] The conmunication contro
circuit CT conpares set pressure PI1 of a 5
subj ect-to-control branch supply line G, with actua
pressure PT,, to transmt a sigpal taq g | ate the

presiuge &, by ths sipioHs wnal Meesited 8he Hensvifed B e BIGYER: Sepepr S,
to reduce the difference. Nanely, in the event that

of thersphietisiorcontreLibresch 8Pty inesBLlact ual pressure PTI is
| oner than set pressure PlI1li the degree of opening of
the division quantity controller FV 10 is nmade w der
to raise pressure of the subject-to-control branch

[0658PP! Yhé | ddgnnhdicatidht borthe Eitouey OT romipates tdiapresutreicd]; of a
pressure PT, is higher than set pressure PI1l, the

e : n sel ! 4 oxicnal
sutg\sﬁi t6 %oﬂﬁolo&%hrhﬂggl& 1{1%%19 iihSdcAl pragie by, r@](gﬁﬁﬂsﬁh{ £Eignal to

s made narro ower pressure of t

GRS B P LRI Kb, B RO S

di ressure PI1 of the subject-to-control branch supply
WTHECPGE., and actual pressure are conpared. Wien there

is found no, difference, or the differen is converged . .
on t nbamglgin the efeRirtBatsompassen eSS, (RURF Jest 3pal GG P, is
of opening of the division quantity controller FVis

lowreri thampat gagssure Rils therdegrrecrfropiering (b hedivisianotiaptity qagfroller FV
bei ng conpl eted. 20 Nanely, a specified quantity Q of

is male gider & faisepressgasof sheppibjecs-Gucadrobbranch suppl ied to a
wafer Hinto a chanber C through gas di schargers Dc

su%l lise PR, | eWith \thél rév@rsat redulsPBies ddted presaute’ BT, 6is rtaghied than set
./ Q . [0060] Also, with the comuni cation control

pr&iUr, i depfle Bf SpSHAE oFthe HsiBAt dANtity controller FV is made

narrower to lower pressure of the subject-to-control branch supply line PL1.

[0059] With the communication control circuit CT, set pressure PI; of the
subject-to-control branch supply line GL; and actual pressure are compared. When
there is found no difference, or the difference is converged on the range of difference set
in advance, the degree of opening of the division quantity controller FV is maintained,
thus an automatic flow division control being completed.

Namely, a specified quantity Q of raw gas G from a gas supply source S is
supplied to a wafer H into a chamber C through gas dischargers Dc and De

while dividing at a specified flow rate ratio Q,/Q,.

[0060] Also, with the communication control circuit CT, set pressure PI; and actual
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25 pressure PT, are conpared. Wen there is found no
difference, or the difference is converged on the
range of difference set in advance, the degree of
opening of the division quantity controller FVis
mai nt ai ned, thus an automatic fl ow division control
bei ng conpl eted. However, in the event that actual
pressure PT, fluctuates due to 5 tenperature changes
or any other reasons, and the _differ e wth set.. :
prepyuss &y ereppompasehs When dhare dt fund Bg Aitfarencee oL Bje fifference is
advance, a communication control circuit restagts to
convergeilatre theheange grfedifferenep seli Hgadranccthyj dperseopt opening of the
quantity controller FV. [0061] Wth the enbodinent, it
divisors quarning contrdlied Fivhist maintetined; ity 2 gemnatic flowt divisgangggntrol
10 quantity Q a desired flowrate ratio @/ Q,
beifif "HOnAt@N NakERINm tHe Shaviiatpicalad préssaedPT,Afluctedtes due to
pressure PI1 and P12 and the like are inputted to a

| §i3h LUl i those pisure PI,
ten%éﬂ%%%lcgﬁﬁg%ég{br%%gBﬂﬁ% réabdris! ?ﬂdth%ﬂéi‘é&@@h P prBsure P, comes

ut termnal. However, it can be so
constii t ut t ha C i cat | ; i Fohai s to
to GEREH b el s TR, P ruRAN G Lol chitbstar
and it set pressure om t.he signal
regals thefegtee ol ReIBE gfﬁ‘F:EbWI% 8“%?@%’/58%0:}#;1% flow rate
ratio @@/ Q and the |ike and the data conputed in
advance. Feasibility of Industrial Use [0062] The
present invention can be applied to facilities
[00¢1&r S¥ith tthd kmbadiment it isppt comptitulpd that & NG Siggh ey total flow
critical pressure conditions. For exanple, it can be
qublitity i e0destred loRCrate ratia gy, comtinationqratterns f shower plates 3 and
manufacturing facilities or wwth a chanber in

4, fsé}cﬂrleéshfeeﬁlj hied pr,ERAuhadike i hpahedricakommunication control circuit
pharmaceutical products. 26 CLAIMS 1. A device for

cP H’H‘B{lé‘i RBolRs shltel/SigHhlVinfhin@rha FHGWEHRY, it CaTba sgaBnstituted
supp

that a2 communication control circuit CT determines a subject-to-control branch supply

line and it set pressure from the signals of the afore-mentioned total flow quantity Q, a

flow rate ratio Q,/Q; and the like and the data computed in advance.

Feasibility of Industria] Use

[0062] The present invention can be applied to facilities wherewith fluids are supplied
while dividing under critical pressure conditions. For example, it can be utilized with
a chamber in semiconductor manufacturing facilities or with a chamber in facilities for

manufacturing chemical or pharmaceutical products.
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facility equipped with a flow controller, conprising 5
a device for supplying a specified quantity of gas
while dividing at a specified flowrate ratio Q/ Q@
froma gas supply facility provided with a flow
controller into a chanber through a plurality of
branch supply lines including a first branch supply
line and a second branch supply |ine and shower
plates are fixed to endséﬁf:@g first branch supply
line and the second brandH4 gly line; 10 a first
open/ cl ose val ve and a second open/cl ose val ve are
installed on the first branch supply line and the
second branch supply line respectively; a first bypass
1. i neAidevitiesfoo sepplyimgagadowindd doadingitde ciambee ffam sit gas supply
open/ cl ose valve and branched fromthe first branch
facHiP Bhuippddneith a fleecanttolypestipliding i s di sposed on the
downst ream si de of the second 15 open/close val ve and
br ang B&Hcd foR TupplGingeCHREified JUGkits WP RhY whild@ividing at a specified
pressure type diViSion quantity controller is

ﬂo@%@%&?%@ %«K}‘ﬁiaﬁ é{ss%lpglérgﬁﬁlgty; 'gfb%ideﬁ%‘itﬁ Becve CORbller into a

ypass nsor is disposed to
asure pressure inside.the first.branch lyv4din :
chagyber Syoush, K phyrafity ol usiich sSplydins g e A it aliply tine
ressure inside the secopnd branch supply li.ne er ej
andcp Secatd Gpanch sugpdi dine g SHMFBIEE ErecinesH0 o pf g ranch
the first branch supply line and the second branch
suppliplinejand the second praoch senpjy lize; A device for suppl ying
gas while dividing to a chanber froma gas supply 27

f aci 4 fitsy opepitlopedalve tind a sédond opem'tiost alve aw ipbtalledean the first
Caim1l wherein a control device is disposed to

brah€i9siipplielite 4Raheecohd BRAGH BEppdY lihdespictisslyf e type
di vi sion quantity

a first bypass line is disposed on a downstream side of the first open/close valve
and branched from the first branch supply line;

a second bypass line is disposed on the downstream side of the second
open/close valve and branched from the second branch supply line;

a pressure type division quantity controller is connected to the first bypass line
and the second bypass line;

a first pressure sensor is disposed to measure pressure inside the first branch
supply line and

a second pressure sensor is disposed to measure pressure inside the second

branch supply line wherein Q, and Q, are specified quantities of gas supplied to the first

branch supply line and the second branch supply line, respectively.

2. A device for supplying gas while dividing to a chamber from a gas supply
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controller to reduce a difference between actua

pressure of a branch supply line and set pressure to

reach the specified flowrate ratio Q /@ by conparing

either one of a first set 5 pressure or a second set

pressure, respectively, of the first branch supply

line and the second branch supply line to reach the

specified flowrate ratio Q/@ with correspondi ng

first actual_ pressure second actuyal pressure of  t .
factiy squiBpedoHb BURDY SoMTAl B S ARt g T Sl fevice

| ine nmeasured by the pressure sensor of the second .
is dispassdirte regwletsr 2 degres. ofroprning Of fthe PEerseyiyRg djysion quantity

while dividing to a chanber froma gas supply ]
corftrdiet iotrgdwgpa differbnoé betwaer hetwalqwessnrs! dferbragchesugplydine and set

Claiml1l wherein the frist an open/close valve and the
preSRBO e AREIRE psied/AdW eate FatiolDEQy Bt doneiaring ejikerainedf a first set

and a switch valve is disposed to supply actuating

pre@iuie bP atdBorld fef r&QRGR! fesASAv¥Ip ¥EthRNGEst BRncH Bugs?g dinel and the

open/cl ose valve. 4. A device for supplying gas while
st i RS TREDES APy Sl e b . i
corgSBApnG SR BT At e RBe BERrhsgas bhhe3FEtch supply
ing Suhiie oanbEBRY S B s Brehs BeFOTAPBe socon

controller as clained in Claim1l wherein a pressure

prassuge serfspiow control ler FCS is used for a flow
controller QCS. 28 6. A nmethod for supplying gas while

dividing to a chanber froma gas supply facility

equi pped with a flow controller characterized in that,
3. W t haadeBi et duPplying gas while dividing to a chamber from a gas supply
facility equipped with a flow controller as claimed in Claim 1 wherein the frist an
open/close valve and the second open/close valve are pneumatically operated, and a

switch valve is disposed to supply actuating air to the first open/close valve and the

second open/close valve.

4. A device for supplying gas while dividing to a chamber from a gas supply
facility equipped with a flow controller as claimed in Claim 1 wherein the first

open/close valve and the second open/close valve are made to be integrated.
5. A device for supplying gas while dividing to a chamber from a gas supply

facility equipped with a flow controller as claimed in Claim 1 wherein a pressure type

flow controller FCS is used for a flow controller QCS.
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supplying a specified quantity Q of gas G whil e
dividing at a specified flowrate ratio Q/Q@ froma
gas supply facility 1 provided with a flow controller
QCS into a chanber C5 through a plurality of branch
supply lines G, and G.2 and shower plates 3 and 4
fixed to the ends thereof, open/close valves OV1 and
OV2 are installed on an afore-nmentioned plurality of
branch supply lines G, and G2 respectively,.and al so
6. a bybharghod fr ®Eplying g@ﬁnyhtl@nﬂh‘éf'wgéﬁwaslﬂ&éne‘&% frgm a gas™supply
open/ cl ose val ve OV1 and branched fromthe branch
faciity quipped reitila flamd canthyljsa sehardctesizel 2nothat, pwith a method for
downstream si de of an open/close valve Ov2 and 10 ]
supblyaie B efedifieinytidaeinh QaofgussGipytile dividingGita, specified Sl gate ratio
type division quantity controller FV connected to the

Q./8] ﬁ&ﬁ'é%%tsh]?%l? GadiRASSroVidee svifBla i domtdller QQY Imssaickamber C

sensor nmeaSure pressure inside the branch
o b r S Ohndshowed pIER&SH4I 4 fixed
tor YR it ot Bran B AGRS B En P OD Dl Byl pl
rovided so that.a tofal ' i .
to & 365 Barcifdrdoigfe GG o 300 afd Btk of gn 3t ffentioned
di vi si.on quantiti.es and_15 by .openi th .
plugalicy oE Praweh supnly liggs &@ﬂﬁr%éﬁ%ﬁ% Iy, il 350 g1 Piess, line BL on
larger flow rate, then adjusting the fgg rate of the ]
thetstasrmstrearn sisleyof] anrepenfeioss valye @ YieAnd-branch ey g, brangh, Supply
the branch supply line which has the smaller flow rate
liné OLt led bibgpass Ime B, ynlthe dowystreanggideof agopeniclaes;yalee g2 and
openi ng the afore-nentioned pressure type division

brafibiaddt frb thé (Bfﬁﬂcmshﬁply% GIhys presgute aypandivisiesquantity pontroller
t he branch supply lines &, and G.2. 20 7. A nethod

2% c%!hnééwcppftihe fRBSneabh&l BYpassliing BIQ add Bhgnbsressurosensor P, to

gas supply acility equipped with a flow controller

mc%.?ur% lﬁf"e'sg[ﬁg iﬂsﬁhe%?%ﬁ‘g@% }é“\;}:ﬁgf ;l)iﬁe gﬂFarﬂfagﬁx%ﬁsu?é senQHErN, @ measure

e pressure _ uantity controller is

oS0t e AT o SRR PRy o
of rgz?sai% t?su]t)pt;]lieed wl?ile dividing into a chamber C at desired division quantities Q; and
Q. by opening the open/close valve of the branch supply line which has a larger flow
rate, then adjusting the flow rate of the branch supply line which has the larger flow rate
to the branch supply line which has the smaller flow rate to the branch supply line by

regulating the degree of opening the afore-mentioned pressure type division quantity

controller FV, thus regulating pressure in the branch supply lines GL, and GL,.

7. A method for supplying gas while dividing to a chamber from a gas supply
facility equipped with a flow controller as claimed in Claim 6 wherein the degree of
opening of the pressure type division quantity controller is regulated to reduce a

difference between actual pressure of a branch supply line and set pressure to reach the
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specified flowrate ratio Q/QZ by conparing either
one of a first set pressure or a second set pressure,
respectively, of the first branch supply line and the
second branch supply line to reach the specified flow
rate ratio QL/ Q2 with corresponding first actua
pressure or second actual pressure of the first
branch supply line and the second branch supply 5
i ne measured by the first pressure sensor or the
spegiied floworatsseatip &0 by sompaTingeikar K8 of b s SRTGISHES QYAssecond
while dividing to a chanber froma gas supply
set fpeaskures sespagtiveipeof the tfhstebranawsupplit bing aret thgsseeonsh braoch supply
Claim6, wherein the first open/close valve and the
linsstecrench thpapécified Gowarateeratio € fn svitte¢oreaponding firsahettial pressure
and a 10 switch valve is disposed to supply actuating

or &kcbnd ScthilSrbdsiid o6 Hrst tafchVip¥ R Biand @e s8€si@Wtanch supply
open/ cl ose val ve so that the open/close valve of the

lindAEaAF R he lﬁgﬁl fask%rs %{: ok Br thk @Ecdnﬁﬁﬂ@s%uﬁlé@ﬁgo)‘.

guantity “is opene e swtch valve. 9. A nethod
for supplying gas while dividing to a chanber froma
gas supply 15 facility equipped a flow controller as

5. ContAghtbpd fa BBl 255 HBilF I BHSEer bPIIber o sas supply
facility equipped with a flow controller as claimed in Claim 6, wherein the first
open/close valve and the second open/close valve are pneumatically operated, and a
switch valve is disposed to supply actuating air to the first open/close valve and the

second open/close valve so that the open/close valve of the one branch supply line with

the larger supply quantity is opened by the switch valve.
9. A method for supplying gas while dividing to a chamber from a gas supply

facility equipped a flow controller as claimed in Claim 6 wherein a pressure type flow

controller is used for the flow controller.
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