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O 11Y EL 1591591 SPECI FI CATI ON DEVI CE FOR DI VI DI.NG.
AND FEEDI NG GAS FLOW RATE REGULATI NG DEVI CE- EQUI PPED
GAS FEEDI NG EQUI PMENT TO CHAMBER 5 Fiel d of l“l
I nvention [0001] The present invention is to mmmmwm“““m“
for sem conductor manufacturing facilities, and |,
concerned with inprovenents in supplying gas while

aut omati cal |y divi di ngSREGIFtGA froma gas

suppl yi ng q 0 [

10 Backgrggﬂbgf F%tl)w ﬁl@@ﬁ'mﬂnkﬁ%oﬁ%@m@v@‘g ﬂ%w RATE-
REGEEANING! Y DEVICEREQUIPPED erGASS FEEDINGIeIBQUIRMENT TO
for flow control of gas to be supplied to a chanber
SHAMBER conduct or  manufacturing facility. Figure 5

iF'iélH Tl :ﬁﬂoﬁxan'pl e in the event that processing
ga's—éi'r's—ﬁ}'/g-vupplled into a chanber to forma silicon
(00 ﬂ;Henpmeng irvemtionsgrte bey msed Ifomenﬂngrrdnictc&r mléﬁﬁfacturing
A specifie uantity Qces as is su i ed
f@"ﬁ'espréggu?% @&CWQ @mp@%ﬁ%f%ﬁn@ aSYRRIVI 81 gas while
gyg&anéﬁbaug%nama%né 'ch QePffronP%%a%ﬁo%tl élﬂgj\?lﬁcl:lff?qmpped with

arge waf er the s
atflosugdntrallegas di scharger D. 20 [0003] On the other

t he afor tioned pressure type flow
E@ﬁ@&ﬂ%@-&ﬂﬂﬂnzes the relation that " when a

o2 CﬁHeGi‘éB‘Ea?lb@% Bless a/Bé flow %o mifolict hdg%égrawrb% used for

a quantity Q gas passin throug an orifice I's
fiew econtield adnigas by besspppliecurte Bi avamber mﬁsareamlconductor
S|de of t he Oﬁ]flce and is represented by the

@Qﬁ '6 ere Cis a constant dependent on the
bOfEFIQuret BeillfstratesCan 2SxdmplBdind fife te‘%@ﬁ?'ﬂ@étub@cessﬁwbuﬁas Gis
a quantity Qon the downstream side of the orifice
mnﬂgdantOea tchapeaidp forn ansilleen oxidesm usingea pyessure type flow

AR FI%5., o Dot TRy & orMefoRetif dasct' B, fupmiod v @

pressiretedated chAaREr Wby asirg a Vacaum3Sup RIS a qoadtity Q of
filter, CPU a central processing unit, Qs an_ input
m’pgmmg gas £ is discharged to a wafer H on the supporting device | through

a gas discharger D.

[0003] On the other hand, the afore-mentioned pressure type flow controller
FCS utilizes the relation that “ when a critical condition P10approx. 2 x P2 is
maintained, a quantity Q of gas passing through an orifice L is determined only
by gas pressure P1 on the upstream side of the orifice, and is represented by
the formula Q=CP1 (where C is a constant dependent on the bore of the orifice
L and

gas temperature)”, thus a quantity Q on the downstream side of the orifice L
being able to be held at a desired set value by regulating the afore-mentioned
pressure P1with a control valve CV.

With Figure 5, Po designates supply pressure of processing gas G, Pm a
manometer, F a filter, CPU a central processing unit, Qs an input signal for a
flow rate setting, and Qe an output signal for control of the flow rate.

A pressure type flow controller itself has been publicly disclosed with the
TOKU-KAI-HEI No.8-338546, the TOKU-KAI-HEI No.11-63265 and others.

- AR

*G00002*



10

15

20

25

30

flowrate setting, and Qe an output signal for control
of the flow rate. A pressure type flow controller
itself has been publicly disclosed with the

TOKU- KAI - HEI  No. 8- 338546, the TOKU- KAI - HEI No. 11- 63265
and others. Therefore, detail ed explanations are
omtted herewith. [0004] Wth the afore-nentioned flow
controller FSC, it becones an essential condition

thhdrefops, dﬁt&?é@ﬂeﬂﬂﬁﬁnor@@emﬁlﬁéu Her&liten the upstream
pressure_P2 on the

side of the orifice a
oA Withvthe ag)rgfmem\t@prtgqg ﬂQ‘Eé’%‘ﬁ"@"% FRCy it pecames an essential
FRAMRDIIFG S0P Soktd s, 8Pkl 7160 e RR K e o e

ow con
orlflt:e aad gasppressune Pz e $ha! elownetieammde of i orifice are within the

sfl ed, eé{or exanpl e as pressure P2 on th

Ftrareaianed Guics] coniton, fihedh arbBsk e the, faWcgatrol cannot
Rfﬁgﬁfgrﬁlgragb %E‘ihé‘ {:Q?«%Qgévhg%noﬁreﬁgﬁreoédrfdlﬁ‘tﬁ} is not satisfied,

cont accurac

farmaamplenwhealgasypmbsme Boorthéonemtrieam skiesm‘rtherrmf ce rises
it val ue of the_aforge- rren{rl oned crE |caI ressure

[im tt
mara thangaspressufe Pi padhe ubsire_m fide pbtheorf]
dowpsridtRarifdvitsack istthat ﬂbwféd“rﬁrol aEEHFacg gl Ié\bvéﬁéd [#ereality when

flow control range capabl e of being us when pressuré

PdPeiteaches ¢losestthedimitiviiue |foetbe {afawmeMDnanom;cal pressure
of. t he

SR, w58 ol PreBEE, e B b pPBbkam siobest B orifice.
Wllmfthgﬁhéqlowc@rﬁlrélhﬁnﬁ@%ﬁhbl@%’ﬂ béih?‘ﬁs@& vﬂhafh pressure P2on

orifice L rises. However, the gas supply meth
tbedavenstieam aiderriseshe sai d pressure type fl ow

FCS al | f
ROGRT s Fhalesvation Sralacks Byd sBen LI potid) of 8 gas flow
reBk ey thé pRiesatdtypetfitM comtrélie? WHerEpreagutealP: 619 tﬁk?dbfvﬁstream
with the high degree of accuracy at the gas suppl

sidr  of éhe smﬂ@e Ly eaeﬁ r dtpweyasethsr ga$ @@eplyt mﬁmd lttm ﬁ@amber by
Lfsﬂﬁ hl‘é%aﬁa ?eéﬁﬂg g%é)ﬂ;%gop [i@r Ig§§g Ci?(%W Rb¥trol with

tl['l@%bﬁ déyreehef addipacineasily © bé |pleﬁf©r‘mw]° and \Mélhasalt possible that
ﬁger external diameter has. been us

swiediestiiatingaavice: withithg high desrae ohasisiacy at theegas supply
s@@ﬁfe @fndth‘% ultBd 85 Hél 25‘4% e thid Sﬂmingdéﬁ'ﬁdé;régg reductions of

r examnp ere are requi
theal costs meatgasfmpmyjfaﬁumy,ctu eachldvemoeﬂem pcaz:ts:ahgffmts to

0038 o fhendeteaslivdn veleranin e [idongRiearal diameter has
bggﬁggéa'fgg {sggﬁcdﬁi‘ﬁiglcﬁ?r @rﬁﬁﬂtdggtgg mt ﬁé%enﬁ?@%@owgié 888¢ of the
waégrah amth an external dlameter of 300mm(p, 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 GL1and GL2as shown in Figure 6, thus being able to supply
processing gas G without any difficulties from a gas supply source S with
specified quantities Q1 and Q2 even with gas supply lines GL1 and GL2

wherewith a pressure type flow controller FCS.
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branch supply lines GLi and G.2 as shown in Figure 6,
thus being able to supply 30 processing gas G w t hout
any difficulties froma gas supply source S with
specified quantities Q and @ even with gas supply
lines GLi and (L2 wherewith a pressure type flow
controller FCS. -2 [0007] However, to supply gas using
gas supply lines GLi and G.2 both of which are

EON0 7 PedoweNer, o BUPPIUGSES sy Hheveupph) fines €L F&8d Glndboth of

FCS2 i ndependently into a chanber invites a rise in
whigh argt pawppedt Withsavaressdee typeiflaw casttrofler FCS1 and FCS2

WP&%BQH@)‘ ‘?ﬁto”ﬁngﬁfrﬁbé’f iirﬂﬁi’tefsf"ﬁirlié'ét Yh iﬁﬁgpéﬁbrﬁ'cﬁgts as well as
ound to be tine b consumng for 11s narntenance. For
tpsigingr afess semjcdndectoe nharbifastudngdacilitybbrd is aI30F8UNd to be time-

GRS miBedor 8 meinigBEngs nBe T1RsedapEaT. osmethed 8 UBfigpIable.
0‘8? T 3618 tHase w&ém, las"iowd-in P%ﬁre ELi igf6und desjrable that
chi pply I'tnes GL1 an

contfolled by bra ng two gas su
theomiethod whepeviths flow nate Q1f arhvQeof thrandhe gas @8pphynlihes GL1 and

GES % a0rolled bl bS8l o iseSingly ks Gls and GLz from a
presper fypeiow SortrillePFeEs, a : gaiatiﬁﬁ"ﬂégv fie control valyes V1 and

ose pressure type flow Controllers

ener al - pur
eqipped miR;ﬁhe gais| supplydinesc@t) gnd $¥¢ respectively is gmphayed.

trol,.ch j ST b bej d
(QPhR AMRDS, ik B6AfeBblaiort, presPURy bbel hovRstirplgftFes for a
gtaeapple fachityd prederitipeusyd, fories witeflow aténedhtrol characteristics
condi ti ons have been widely 15 employed in fgeneral .
capabledrhdieing wserl withisether eanger ef 0y1B0Tomvefcprassure &kson the

dompistam il f 08, Gt e o finiin R Rate feen widely
enfsloped fin cgerf@raleeqhebo@nﬂﬁ%y,i withethesk pFEsnfe tyse flow controllers
descri bed above, fromthe point of flow rate

Fice.thadipw fabe contrebiangr srppasideeably limisd whemanessure Pz on the

i ng: f | | i
RAASFEAT 25 Soloick! Bl Sonf uMARR-TRYA. 40 chScrbes
aﬁbﬂe,dtomlthwpo?tteﬁﬂoflv @eéﬁ?ﬁ@f@% alnd Q=170SCCM i nd

jogure_7. Wth a ga su acility not equi
Kﬁﬁﬂ i s @55 ﬁmatopr%qeyw@s, oFFI Gt F’)f 3 |flqy rate
I
CRISTM 8, t0'By Sapplidd 195 URaftber € §38ton Wb lites, GLr and
Ghun dt flownrates of QiEdS0QCCM dan Qzah708CEM drs Figured/.2With a gas

s Ehm bl S Bksble PRy ool frty fow
rdﬁg&cg\i)ggbwialgéts ﬁgf %@c‘é\’r\]{?ﬁr ?ﬁléiéa' drid HeXt! tﬁ*@ﬂbﬁ 1288 bt lprocessing
, pressure type Tlow

gavig sel teeQ=808SIGCMsadd then flow rates Q1 and Q2 can be adjusted to
the set value by regulating the degree of opening of control valves V1 and V2
automatically or with reference of a flow meter (not illustrated).

[0011] However, in the event that a pressure type flow controller FCS is used
for a flow controller of the gas supply facility as illustrated in Figure 7, both
control valves V1 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 V1 and V2 are adjusted to the flow

rate Q1 (130SCCM) and Q2 (170 SCCM) for branch supply lines GL1 and GLa2.

D
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for a flow controller of the gas supply facility as
illustrated in Figure 7, both control valves Vi and

V2 are first placed in a state of being fully cl osed,

and a 30 flow rate Q (300SCCM of the pressure type
flow controller FCS is set. Then, the degree of
openi ng of both control valves V1 and V2 are adjusted

to the flow rate QL (130SCCM and @ (170 SCCM for
q*h?é“%w%'&gplf%d ﬁ'c@l’t'to%ﬂtﬁ-tﬁ o?xfﬂafééacaﬂ’é‘?éf)%nd quickly.

finds it to contro ow rates
accufhe eéasmsdamﬂhak there g lzepossibsilitysthat the walues lofa/Psare out

b | t th | f P1/ P
o162 Rhrashole wellit of SFiival, presstite, 6PadlaRs;af; s Shrérgntioned
FFé&sﬁréT&PbéW cd?‘ftl%?lél“rmSyﬂﬁefﬂoo‘fﬁ@qrger 6?'&@35@@ Weon the

other pressure P2 on th upstrean13|

upstrearo side bf bath/eantkal vahws\}21 and Vouben mgenihg\nf ‘énand V2 are
2 Lttinh | 1 ifn that th t fl
el i sbtinh i RoaC R4 bofif v e G G ik pPassuré Wpe flow
@mﬂﬂm PGS bevoifies vas®ndifferenbficie tﬁ@tsetfﬂdwmtatcﬁ @£300SCCM.

300SCCM [ 0012] To solve the afore-nentioned
2] cula iselve ithe cafora-mentionpd difficsdtias, invenrters of ke oresent

AYBAT 0685 B 4 bt TEUTARG EVRE A2 1086 by

darlopihg sanwthod @d Supply gas Svsilesdiviing igasiihid #. cHMB&l from a

This is a conpl etely new idea of switching fromthe
WYW!Yand wel | -worn net hod wherew th gas from

S5F BT, DA A AP Sty kg an

contro

vwluwwm wnethode\dhé@wﬂht bad rfarmha fgaspsupply rfaemwr vs swpnem while
0si ng

fate full r near-fu
dﬁ\aéwgffpa%e '{‘Eﬂ?'?ﬂothﬁf &% (ﬁteaﬁ‘f’d‘t% vakvss g}é’ﬁf‘uﬂaw Prov'ded
A Biion ool e aleIR ) 4 o8B I B Real. Aty @ding, gnd then,
both flgw rate certrolfvalves ‘épami Ng,arezgdaddaﬂy openet, whie/witht the new

rﬁ?:ﬁt @?dogi%%e@%/g@ﬁ@& 5 1 §9§3}2?%§imﬁ§% &bgj;éﬂg state of fully

oft Hffw\ﬁem@ otV rafl?scgin sz&l éi hd8&/Aare

rég();gabdl tiﬁ theec dmeetl;!;nymf cllosélrg giag by; Latep tfglp the IopenmgI adjustment,
F

tr3 iaBingriE possibte: Y whils Fetota! AoRituaTetyy CEis Stilled Shgpe high

dé@fée Ef/acéur%};d.ﬁﬂm e Prossure hyﬁéwcbhﬁsmrq:ésa%vﬁa’&es Q1

desired flowrate ratio "Ql/ (2 accurately a

apdiQxarg. cardrqlied by they pressuke fyperdivisionrquantify conmllera FV1 and

37 iayided Wi GaheR S fned ol REGHAE R figh Tate ratio

QG ddcaiestely and quickly.

[0014] With the method, there will be no possibility that pressure P2 on the
downstream side of the orifice of the pressure type flow controller FCS rises
sharply at 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 controlied at a desired flow rate
value Q regardless of the flow control while dividing by means of a pressure
type division quantity controllers FV1 and FV2.  Accordingly, excellent

characteristics of a pressure type flow controller FCS can be utilized, thus
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sharply at the tinme of being divided even with
processing gas froma gas supply facility provided
with a pressure type flow controller FCS, thus making
it possible that the total quantity Qis accurately
controlled at a desired flow rate 30 value Q

regardl ess of the flow control while dividing by neans
of a pressure type division quantity controllers FVi

Fhakifg 4t pesgaréiltm&l the fisweliviion c%h%ﬂwﬁmel aMcﬁﬁg q§ erformed

ressure type flow controller FCS can be utilized

p
anogrately sadiquickly, anssalse Méthtanpluralliy of flow rate,fatio€2/Q1.

ERHlhs SBler” aPbye BiindhoBrhRbIE in B FORVEBANPE(E! po-2002-

081086 NDétﬂalﬁ]po%Slblié oo pates Qhandedhofl beanphosgsply tines GL1
t he TOKU- GAN- HEI 2002- 161086 nmade it possible that

and Plaaresreguiated) atg@ dgsingdfiaw rategigtio Qilﬁégcw@tels agdqauickly.
ﬁogve%[E gn%ﬁlcgﬁgﬂh d, th‘ﬁg ethd rﬁé@&l{%&&'\t cﬁ ﬂw(ﬂbégd because

accura WeV er
it lemnleyéd)ﬂvorprwsureetyperdlweionoqumitlt}cethrﬁcbllew &VsandiFV:2 beside a

SiaREHtS Bes e o IR O ST EBeuTY ppebpthcsides, thus
ﬂQﬁiﬁb‘aHoﬁﬁerFﬁbfe% o[}%ﬂ‘tfbgflg ?ﬁ?ﬁ%ﬁlqﬁ{éybgggt :' des,

Inviting anot
lBamotrLrtgalurghlerTOKU PQ&t-HEi Noi.8-888546 &ublic BOHekimAI - HEI

ﬁ'i?'%ﬁ%? %qﬁug%%égll &?bﬁa@%ﬁ@{' EEgEB[I%mZé)s ure

@i%crog@ré OMBBtheéntdn ect of the Invention [0016] It is

an obj ect of the present invention to solve a problem

MW convent i onal EEt hod wherewith gas is
(BB} PR, Iqtiset.el e s paf wienioR g spliera Trbhiam dhat, with a

COPVEARONE CrRBHYY Wh‘ére\Jv &dlsWQﬁ@ﬂfé"d Whaa! dlpi'dﬁfgs%eh chamber
conditions are out of a threshold val ues due to hat

frone ssgas swpply faciliy apilustatedsinddgere E.oftaw oatev@ontsm ageuracy is

GPereirvhb i BlbGeut BORERE ol Buf SPsfresndd SR due to
tivatopreesurebPeoh the dpdtraan® SRIY of byEtRdliveilvdsP Vs AnideVa rises in the
problemthat, wth techniques newy developed wth

evgat thektheslegnee of pepiioficontess valvesy 1and Ve aee sHal.

di v Y. Y}

pes|tds s HABER LG o hReb niBfiion fo JoRe fptobRin that,
w:thvteltchhmtuéggﬁez\glmwgévélut @@Zﬁlﬁh anhe 'I;(EKU%AN—I;IE\N ©.20024161086,
two r;])”?esls%?e ?ype d|V|$|orz1j1 rc]flant?ty é:onlt%\lllgrs F\31 aaneFCV2$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.

[0018] The present invention as claimed in Claim 1 is fundamentally so
constituted that, with a device for supplying a specified quantity Q of gas G
while dividing at a specified flow rate ratio Q1/Q2 from a gas supply facility 1
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[0017] To solve the afore-nentioned probl ens,
inventors of the present invention have devel oped a

devi ce and a method, sinply structured and

manuf actured at | ow costs, for supplying gas while

dividing to a chanber froma gas supply facility

accurately and quickly. 30 [0018] The present

invention as clainmed in Claiml is fundanentally so
ovbeéguted that, with a device for supplying a

specified quantlty Qof gas G while dividing at a

s!\ﬂtéba flowccontroller QGS inde achanilegr G thmugh Wumﬂﬁpbybranch supply

B, G e B O et b 2 BT kR, 8 n€ B, thereor

bﬁéﬁﬁzlcﬁé vales @.7-’1 Mmﬁ%fpr@b%ﬁs\l\/% @ﬁdaféré merfiohed plurality

e ends thereof, open/close valves Ovi and OV2 are

of BrangdsuRpiy lings GLarandnGhe respestiyelir and alsosa bypassfies BL1 on
6’6Mn+t|}énb§ﬁ gﬁé o8 Pﬁeﬁ/gf %Rfaﬁ\é% @é?’ad'l Bl%n%héa ffbm the branch

pass
X/dines@Lvada\byp@dé limedBbr ancthedddwmstréam sidelof lan open/close
pass |ine BL2 on the downstream

[y | A
ifﬂgé évz é%%oaémheésé om, e, dranch suaplyr line Hakiz. 13 gwessuse type
%’iggw ( éH@t’g %’c;dritlllbﬂepfsﬁ ggwﬁéecgéégfyﬁgB%’ ere-mertIBhSH bypass lines
Blf.oaadrﬂltma)mebdwemsbr RS benﬁakuwtwr&shreansme the branch
re S égnsor PS1 to nmeasure pressure inside t
es

DI EnBrassure Satisal FOE 0 neasiies pregsape nside the
maéw%apﬂwm%t@@zé@%reembae branch supply line G2
are provided. [0019] The present invention as clained
[0819) aThe preserdridventicroas chimed u‘sClainunﬂaﬂnmtrdnthtosGlanm 1is

RRBA S SR A LR e L b B4 s
dpenitd bba ?ﬁ@:‘aé&é'tgﬁe Emél?n %Qﬁhf}%ﬁﬂ‘bllbﬁ#“&grﬁa@?gided to reduce

|fference bet weeh actu pressure of t
tlsejprlJffgrencaebatmeemtactqalepmsseret of rthec brarioh spppiyf limel and set

et o Foadth N sp ed oW RBarb3R TR By e fBBating elfier one of
saaréssuf@fmh drhel. @fp@@ Btafh@hfélgi_ply #ih8s '@l an@légtdv'ré&:h the

correspondi ng actual pressure or PT2 of
speeifieth flewaty rahm@s/Q;_WItb IcotesPaRding ne@alaipreqs@re PT1 or PT2 of

GBS Blel B, B oS L e B oed Soppor P o

pmur@lsmdr@g aiml or Cdam2is fundanentally so
constituted that an open/close valve OV1 and an

[092Eh/ Ih@éyeﬁanwvmoma@ gauedin Glainy Jpeeerding tafdaim 1 or

CRifn' 5 s Y@hddmaMtal§ so constituted that an open/close valve OV and an

open/close valve OV2 are pneumatically operated, and a switch valve SV is

provided for supplying actuating air to the open/close valve OV1 and the

open/close valve OVa.

[0021] The present invention as claimed in Claim 4 according to Claim 1, Claim

2 or Claim 3 is fundamentally so constituted that an open/close valve OV1 and

an open/close valve OV2are made to be integrated.

[0022] The present invention as claimed in Claim 5 according to Claim 1, Claim

2, Claim 3 or Claim 4 is fundamentally so constituted that a pressure type flow

controller FCS is used for a flow controller QCS.
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25 provided for supplying actuating air to the

open/ cl ose valve Ovi and the open/close valve OV2.
[0021] The present invention as claimed in Claim4
according to Cdaiml1l, CQaim 2 or daim3is
fundanental ly so constituted that an open/cl ose val ve
OVi and an open/close valve OV2 are nade to be

i ntegrated. 30 [0022] The present invention as clained

éoom]al The pessentliimgertionCagi dhailnedliai Claim, 6Cisafundamentally so
aim4 is fundanentally so constituted that a
roastiiyted thate withogy metbat fer isupplyity assrecdfied guantity | @of gas G
r i
all% ngg’d?ﬁrg %ﬁ ﬁ%)%:n{ie%) ﬁé%v d@ing n@flfs(fﬁﬁz ffb::fﬁnrgs pggu ply facility 1
Wlded\nwlm a fiew hcohtdofler QEP| mtmg ehamber c Gd'oqglam iplyrality of

By’ apiy MBS (e o %@]c{/s lalgs3 asidd i@y Go the ends

t
R S0 o o R 3 v

phmalﬁy of bsanch suppiyllides Gke ancht:hEaspadhvely randealso a bypass line

/ I QVi
BPE 30 the sS4ty SRS S VAL i rachad from the
E%cﬁ'—gumwplﬁé 'GLQ' Ya b?BQsé"lﬁ'@: BLQymstﬁe' dé\ﬁnstﬁ#dmoéide of an
t he downstream si de of Pen/c ose val ve OV1 and

openfclose valvenOMaand mramm\eds upml the |brarctceupply ling §3lss a pressure

B By SHEHBF 25, S b 8 AP RfERoc byess

lfided Ba1RIrgSBUb ean@l ymﬁthd# b Ftéﬁ%uﬂél%@hsbb/ P& ﬂ%éa%ﬁr@bressure
connected to the afore-nentioned bypass 1lines BL1 and

inside Hyed branahmeupply dings Glne 8Reh b pressure osansgs i@ to measure

eBRE, Beidenibsriabtf sBpAR RS 602 sl pidHiact yo e e fatal quanty

beane2 of ?ISMS |sUDpI|ﬁ-9/hﬁé lividing ifiesasshahitidr @ at diegired division
quantlty Q +Q of gas is supplied while dividing
quandities chanber C at desired division quantities QL

Qb SRR AN AIPAS LR o A Brdor S5l T Bich has
d Mgdg@oae rate topesguigteothet Uegréeaoeopeml:v ingméghe raferstremtioned
e division guantity contr r adaj us
Urpd¥PS SSION QURBTHOCHRERIE Y d/aﬁxUﬁanﬁh%howg@te of the
TR o i
habdheésaraller ﬂowplajze Ithue régulatieg gredserd irthehbraaph Isypplyrine GL1
Gai 502(‘% nt invention as clainmed in Caim
and the brap S‘HQP "is so
[0024] The present mventlon as claimed in Claim 7 according to Claim 6 is so
made that the degree of 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 Q1/Qz2 by
comparing either one of set pressure Pl1 or Plz of branch supply lines GL1 and
GL2 to reach the specified flow rate ratio Q1/Q2 with corresponding actual
pressure PT1 or PTz of the branch supply lines GL1 and GL2 measured by the
pressure sensor PS1 or the pressure sensor PSz.
[0025] The present invention as claimed in Claim 8 according to Claim 6 or

Claim 7 is so made that an open/close valve OV1 and an open/close valve OV2
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made that the degree of opening of a pressure type
division quantity controller 25 FVis regulated to

reduce the difference between actual pressure of a

branch supply line and set pressure to reach a

specified flowrate ratio QL/ Q2 by conparing either

one of set pressure Ph or P12 of branch supply lines

Gi and G2 to reach the specified flowrate ratio

@te @henmdticatly ropepated| agdaa tswilch yales SV ds PFovided Hé2 supplying

S 30 e R, S B AT B 0 o
U5 G ERRTEVAREE) oot B p bl ity i

osle eparsby the switch/talseaB\an open/ cl ose valve OV2 -7
ch val.ve

umatically operated.. and a.sw SV, 1S .
BicReT P Praceah epfing 2 RaindR iR B S{apabAung 1o Ciai 6, Claim
PRATCKRIMBiVEd Yitadd/thaA il pidsurd BipeCGR Contbliér [MdséPfor a flow
that the open/close valve of the branch supply line

opntrollen @C3r ger supply quantity is made open by the

' 5 [0026] The present invention as
E (t’tg%f\{ﬁéy g }{ 9 according to Caim6, Caim 7 or
[00armThe presentingentit®providesa device fbﬁ%ubb%g gas while dividing

controller is used for a flow controller Effects

tora champe( &em arggsosrmly Taalityeauinned with @ flow gentrellerswhich is

&, Sopefyed gt MR S0 10t Srphthg & maptlieth, centy @ of

proogssing tgas! While dividihgi at a specifiedtfidwitratd idtiot Q2/@1t from a gas

devi ce for supPI yi ng._a specified quant |_t¥)_ Q of

%Pweégihw S&IRped &ithaflay eenteelies QpS dntoj aghamber Ctheough a
> foci ] )

A0, PUSHCASDR 55 GRUBRLOIAA s AENPISHY 4 et

thé Lerads tiyeredf, ba adivisiosu gpiantityi cestrélleér 2ncbrepfsingdan open/close

ARRSSONR 00 5 et Sty of Banch suppy

_ | . .

llﬁ??%g an8 GY2 J\égﬁe leilyflg;éj g)?t%sé qg‘{?a?&gg?rgﬂclﬁtlé% efgoné_? branch

ore-nenti one ura ran
supplyding Gks padhedawnstreany sitesof theeoggin/close valvedOVa canbypass

i B3 e fotur pesass Susply JpaSC2 o e Aownargaride of the
o%féﬁﬁ&l@eWaW@ O\EUBRréssi r|§q¥6$ Q%}iz\ﬂélgh RftiaRBY SIrtRABY F\Vdonnected

the 20 open/close valv ~a pressudre type
tajithe diypassdine: Bly anshthelbypass\lineoBhec Bepressura lsensor PS1 to

B4R el g p A B35 RSBk e BFGRLHE Sonsor Ps:
tosmmeakird presstitelinsiddltiie BrARAWUPPHEINE GLBIE installed between the
afore-mentioned gas supply facility 1 and a chamber C so that a specified
quantity Q of gas is supplied while dividing into the chamber at a specified flow
rate ratio Q1/Qz through shower plates 3 and 4 fixed to the ends of branch

supply lines GL1 and GLa.
As a result, pressure control on a number of flow rate ratios Q2/Q

becomes possible accurately and quickly with the pressure type division

'quantity controller, thus achieving an excellent effect of making facility costs

lowered.
[0028] The present invention provides a method for supplying gas while
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to neasure pressure inside the branch supply line G.2
is installed between the afore-nentioned gas supply
facility | and a chanber C so that a specified 2%
quantity Qof gas is supplied while dividing into the
chanber at a specified flow rate ratio Q/Q through
shower plates 3 and 4 fixed to the ends of branch
supply lines GLi and (G.2. As a result, pressure

NG lto AN cRambeP fronPh dg’dsoéﬂaﬂw fadi Iﬂ% é&ﬁlﬁﬁé’d@vuh keg@wR®Ntroller

possi bl e accurately ui ck ressure type
@her@tenzedsbydbahtwm acmath@qi |f@r supnlumgaammemfmﬂ guantity Q of

Pl afi, e, BIdFRE P 2 PRl 508 B8 B SR from @ gas

supplyfaditityohequipped with @& ﬂ'cb\ﬂld@ﬂtlbmelanElrmGra éhia:rﬁber through a

gas supplyfamlltyew d with a flow controlle
Bhuseldy 0t branch sypn Wdines @liiand Ghe pod mwem@ney»@gnw fixed to

fRFehbb e@lefélfféfg tdf W\IIVQT)QI : a?}‘f gc%airﬁ%rg?f fosl grgggj %hdbP&n/close

at a speci
valpes YViaand QV2 installed pre dnvafore-mehtioned tplltrahﬂylcﬁrbrahﬂ'n supply

e Gl P, oL T S RERVe o de by B Sl Branchpdclibiod branch
t |
%Lgtﬁgp)? NAE GINEHR The d% sYr‘e%hP%d‘é e 1dp§]igag/§ \)Iaﬁfset ?IVI1 pypass

I'sing an open/close  valves
line &h2déranehed rfromnadbnanoh asupply dihebGhiach prgspuse type division

e el Boaited kol YondtndhEBCand fos bypass e Bz

éjﬁb“éb%hf@%h%rdPS?ftoH@a gyfanc swﬁmh%ndw&myme GL:,

I 1ne BL2 branched from a sup 1 ne
gndcg quressuremsensioviRSol0 measune pressure mideetha:krranch supply line

Gro ¥ hsiged Aresth B anErenlinded, eo SR Jobild goand 2

drﬁmﬁ&raoc@nauaebytﬂat@t&aﬂquaﬁﬂ@ @-mwaﬁ%fegé@rmre aﬁ?dmg is
to nmeasure pressure inside the branch supply line G2

supplied infe thel afasevmentianasl @hwnbelhﬁmt.d@se'ed@@yv elppQ and Qzby

AT s 3 4B GERERELung 08, L Bk, b opoy e

Gl by nﬁngflﬁr 6Eéh/cﬁfs%dvﬂbéfﬁf@é brarish eapplyeiihe hQan a larger

rates regul ati ng pressure of the bra
ﬂ@WpﬂPyadJerﬂ@_ﬂegfﬁﬁ 1o copsning 10f sthigpaferementioned Bpessure type

SRRSO sl QTR $37 3 K518n8 A HONTEHPERY ffgrom

br#nchhsuppip tiaenanting e targerefiowratd wpsupplydiovabranch supply line
roller EV, thus adjusting a flow rate of

guanti tﬁ]a,?{o h
h@‘é@grahﬁ gr PWniate of SHRBIY, %ﬁﬂtﬂaqei W@sﬁ'd‘(ﬂ ﬂ(;“'tf«' PW&SUPP'Y
lifd @y4rate of supply to a branch supply line

and the branch supply line GLa.

As a result, pressure control on a number of flow rate ratios Q2/Q1 can be
performed accurately and qUickly with one set of pressure type division quantity
controller, thus achieving excellent effects of making facility costs lowered and
pressure control easier.

Brief Description of the Drawings
[0029] Figure 1 is an overall schematic diagram to explain a device and a

method for supplying gas while dividing to a chamber from a gas supply facility
equipped with a flow controller according to the present invention.
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having a smaller flow rate of supply, to regulate
pressure of the branch supply Iline G.i and the branch
supply line G.2. 25 As a result, pressure control on a
nunber of flowrate ratios 2/ QL can be perforned
accurately and quickly with one set of pressure type
division quantity controller, thus achieving
excel l ent effects of making facility costs | owered and

Pr espigufe GOM I:0basRSbRck dagim [KFsarprabs@e Bipet BRision quantity
Drawi ngs_30 [0029] Figure 1is an overall schematic
graeligh\b6 expl ain a device and a method for

Soppy UPAEY G AReh 18 JFBHAREIne EFfthe’Batwoen so

gmu@ [(Blit and IRI2)paRd e tdivisisR Midw Tate Patio Q@1 #h itle ®vent that
asi ¢ bl ock diagram of a pressure tépe di vi sion . )
glaewer phated3 e perugedrrgunads to beja Ratfert 4 with supply while

il kustrate the rel ati ons between set
%@!%‘i@%?neﬁféﬂhé E'l!l'nd P12) and a division flowrate ratio
Q/ Eigure 4ﬁ§ liaeer(gompated Palabe)vy iIluE&amJItrlﬁb aamﬂeélrelatidme in the
use re made to be a Pattern 1 with supply [ \
ST AP sHweH Rigtea 3 and A jorhe used arq madierto e A aiter 2 as with
F’iﬁhH@Q toillustrate the same relations in the event
t

at shower plates 3 and 4 to be used are nade to be a
Pat thégure2 Saés \ant lexplingtory Grawing Hogwshews ai snethod for supplying

expl anat or raw to ow a net hod for, lyin
RPBeSUEs s, 16 % Hariber b S8 e Senventionab Arsssite type flow
dneoRlF ecype flow controller FCS. Figure 6 is an

expl anatory drawi ng to show the case wherein
pr ofégwrerfy)is gasptaratonl dreaving ta shioanther casd wherein processing

e 18pHEy BB PhAHRE o b 56 Mo Rotidd Sty
Uiy aphirality siprassiffe tehSNOW doRBrofi@se wherein
processing 20 gas is supplied to a chanber C froma
gas Figﬂﬁ@lgi%au rexplanaterysdrawing te shpwitheosase whereipyprocessing
g%%i@?ﬁf@ifeﬁo{o galzl\’aerﬁbe}‘ics tfro% aRSESrser%?y gaafcaemea[jﬁ)p%adwith a
pressure type flow controller by using control valves.
List of Reference Characters and Numerals
[0030] BL1OBL2 Bypass lines
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
GL1  Branch supply line for the center part
GLz2  Branch supply line for the edge part
OV100V2 Open/close valves
PT1cPT2 Pressure in branch supply lines
P Pressure inside a chamber
PS10PS2 Pressure sensors of branch supply lines

QCS Flow controller
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[ 0030] BLIDBL2 Bypass lines C Chanber D Gas

di scharger Dc Gas discharger for the center part De
Gas discharger for the edge part 25 FV Pressure type
di vision quantity controller G.1 Branch supply |ine
for the center part G.2 Branch supply line for the
edge part OV1I*OV2 Open/cl ose val ves PTI*PT2 Pressure
in branch supply lines 30 P Pressure inside a chamber

PSI DE$2 PrmgsticewieRs@alve of branch supply lines QCS
Fl ow controller e?ui_ﬁtged with a -10 SV Electric switch
[TgCl

val vé 1 Gassupplyltgcilitici 1ity 2 Division quantity
contgol | e, 3. Dl a gas discharger for the
center pgtp'f'%'cib@%ff;%@o'ﬁ%l e made in a shower plate
4 Shgwer SHAver plateofdngasiiReharges forl the demtergsige part

4a Oifice hole made in a shower plate Best Mde to

car r9a cut Orifiee helemade n padewer plteenbodi nent i n

accordapce r gs.e j i j rifged 10

hereungl{]er Wi ﬁ%ﬂ’@‘%@? %S @%éﬁ%{gg&?t%t@g%@%ﬁag?l IS

an ofer al Orificd holet maddiimarshiowep pfatel ai n a device and a

net hod for_ sup Iyin gas_while dividing to a chanber

Wﬂﬁﬂ_ﬂﬁw%ui pped with a flow

@_%H][ ohlieeeﬁm.ﬂsﬁprndé r é’hé&ﬁitﬁrtﬁé ref}gésérﬂ"uﬁ%ﬁt% 13' described
igute 1, a gas supply tacility I corprises a supply

lsereundeSvith refecercesiortbeghawiiigsG, a gas mai n val ve Vo,

a flow coptroller and . .the like, A division,

cuartisws T lsAn piprellscpRiiatriagiars o, fudalf & dBise and a method
Ui i el | i . Ny

fggné{tﬁiglmré@% tW%LI_é m&iﬁheﬁf i{&ha@nbéromﬁi‘ & JdsCBupply facility

equipped with a flow controller QCS according to the present invention. In

Figure 1, a gas supply facility 1 comprises a supply source S of processing gas

G, a gas main valve Vo, a flow controller QCS and the like. A division quantity

controller 2 comprises a pressure type division quantity controller FV, a

communication control circuit CT and the like.

[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, GL1 a
branch supply line for the center part, GL2 a branch supply line for the edge
part, Q a total quantity of gas, Q10Q2 flow rates while dividing, PT10PT2
pressure in branch supply lines GL1 and GL2, P3 pressure inside a chamber C,
PS10PS:2 pressure sensors of branch supply lines GL1 and GL2, 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, EL10ELz2 designate signal connection lines of a

communication control circuit CT with pressure sensors PS1 and PSz, EL3 a
signal connection line of a communication control circuit with an electric switch
valve SV, and T1 a power source/signal input terminal.

[0034] The afore-mentioned gas supply facility 1 comprises a processing gas
supply source S, a plurality of flow controllers QCS and the like. Any type flow
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[0032] Further, in Figure 1, C designates a chanber, D
a gas discharger, Dc a gas discharger for the center
part, De a gas discharger for the edge part, G.1 a 20
branch supply line for the center part, G2 a branch
supply line for the edge part, Qa total quantity of
gas, QL 0OQ2 flow rates while dividing, PTI D PT2
pressure in branch supply lines GLi and G2, P3

RoAReHE QTS dandbehampRived: asp§]fW$?cd?ﬂl@>ﬁéﬂr®Cseﬁ§Q()ﬁg as it
of branch supply lines GL| 2, a shower

dancliops acsueateliranst quekly.o A pmsu@wtyee flom contsdlearIFCS lllustrated

0 Y4 S5 108 s U Pl POV g s

he afspeeified fliowreate suttindsi Dgﬁbb@%ns hgitted {OOQ%Bhtrbhunlt (CPU)
addition, in Figure 1, ELI L2 desi Enate SI?
BERRSLES 0N ti"ﬁééoséﬂeaw siderghan edficak is segyla dcby @ugqntrol valve

eV %ttﬁatpé WFaGEeSG rb?Pfh% Blﬂn?i[?garﬁsﬁde %%u?omﬁh&é]@rl adjusted to
S cireul

connéec |on I ne" of conmunicat ron contr
the setdlovetate 0s.c swi tch 30 valve SV, and Ti a power

sour ce/ si gnal put term nal 0034] The . .

af or¥sPme At G, @a%@% ratg itput a&sﬁiﬁ?@g copgapendiag tq the adjusted
| w:ad.i I i ot

o faip Rt fORhY RDEGNTCPUY, Hifts fbling jndt ¥ deviation

betweeal ther flov)ttec setting iepudl sigeal @s and tM/vafmetmelhiicmed control

e cSepd “wiobal Qbereeds e Arppethstadiste. A TiRutoutput
QtaF YRR SRl s (AR HEE TR MY O 0(‘(?109 idtited in

contro . en a specl ow rate se
Figuread) apsiated lapert t ed to a control unit (CP_U) 5

IBR3F al e g amenfiofdT ifgh sl BRbler 2iGmpises @ plura

rﬁﬁnséreoﬂ @Peﬁfcro@,%wavég OB+ BHE OW,! éqiréysuﬂeJ typé edivision quantlty
the set flowrate . Also, a control flow rate out put

coingelier &Y, @o%@ﬁwﬂﬁﬁtlﬁ’@ contral ccleayjt 6T o canteal thase, ar electric

PP V' 5, B ireh 8, Blostith bt Yt e it b and 4

coRREéteditoMRé eRbls @'ﬂﬁrér’ﬂﬁ‘n SUppIehines) tdrende likent rol flow
rate setting Qe exceeds the prescribed tine, an

[0G38]t As @hpwn in I&g@m&tz dhe gfarermeantianedsprgssure type division

o e FaPbfbes St 74 Bl shoy P o

thb coatroh valvenCwt sind aher likd, &o &gutatertheedegreel uf @benih'g of the
nunber of go\zen/cl ose val ves OVi_ and

contidl Yalve &\6 thrguahttheymedigtiop | the cﬂﬂym& uBiSrRATh (R opith the
cORPSI" gné&ll ihphitted €T trougRithe! lindEEBS frof tifed 86hrhnication circuit

CT.

With the embodiment in Figure 2, a piezo-driving stroke amplification type
metal diaphragm valve is employed for a control valve CV of the afore-
mentioned pressure type division quantity controller FV so that it is easily
adaptable even when the flow rates Q1 and Q2 are large.

[0037] When processing gas G is supplied into a chamber C through orifice
holes 3a and 4a made on shower plates 3 and 4 respectively, division quantities
Q1 and Q2 can be controlled, as in the case of the orifice of a flow controller
QCS, that is, a division quantity Q1 is controlled with a formula Q1=C1Pl1 by
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swi tch valve SV for opening and closing of Ovi and
Ov2, orifice plates 3 and 4 connected to the ends of
branch supply lines, and the |ike. [0036] As shown in
Figure 2, the afore-nentioned pressure type division
20 quantity controller 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

cRijusting PRl if theChélatioraihgds Phei2mdaret maihtaihet lsetwekNi g[éssure P3
unlt part (CPU) with the control signal inputted
tnide grehameber (h @andigessum Rinen doerviaiream side of thaerifice hole 3a

F 2,
géhz%é%fwetvﬂﬁg&gt% itpfélrgat: ggr?ype amat al
d| apBrraltaTIyyaldmsma cpmmlthyedlsfmntmlledrwltmh formhula @2<C2PI2 by Pl2
Vo o onies RELPH g5 rans et oo o
Eﬁﬁﬁlb&h% Eh@Wr é%lﬁé P offe ?pls%ﬁrﬂ QIH %of thQQ%HcﬁVmﬁQ 4a of the

processing g s I'S supplie nto a ¢ anber
showerplate34 fopthesedge parl @ehered® arrd @hmcop*siahtsd@pendent on

{5 ciosbreanianal aisoh "ok Hplsensa it Faclr shapdmor gas
dratdrey, QCS, that is, a division quantity Q is

con'trol led with a formula Q=C PIl by -12 adjusting Ph
[0038hRefetring tonfSighres 1 Ahe| aforesmentioned wommenicatiomeentrol circuit

G35 P wishF Poie s FRBianal InbUA s8ipal e ab Pogcted to a
preasere3 typd ch\h§|oﬁeE’|I1ﬁi‘ltltg<’J‘E:<t)ntro‘“ﬂe'in For h)id andélébﬁid)%wuch valve

quantity @ is control formula 2=C2 by
thmgrsthefmeﬂletma lofisignat conreationdipes Elsanddint ai ned

IBF5YE A Birhidose Yk QY B Pomiaficaily abdiared i B 6 acnormal
e gpepvaérewithl ®lis bpén Qﬂﬁ)@r Restate OMaemgCair Mot b@?ngf”sﬁpplled

constants dependent on he cross-sectional areas

but balh i apeséclase aalhvas Qf\b ard QVizpre sieapally hieingclosed when a
Fi 1, th
i FIBE Fotff ool 2 iR In SRR BTG " P e U s
[0040]i Ykenvat étaﬂlngmlghaﬁ@tdtél/ fiow flﬁJanltlf}DGI d déﬁrélﬂbwﬁ%te ratio

and connected to pressure t di vi si on guant

Qelidra porpbination Ratienn af sHOWBE PIAips Srandifhand mrllk@gare inputted
oty e BBtons " SBOVEF bR CHPE e T o

copmtmlmilori tontsologirauitnCTnmiaked She frantly s& pfyermwwum ptessure

en upder a state of driving air not being
sg putjof set pressure Pl1 and Pl2 a subject-to-control branch supply line,

while the remaining branch supply line a non-subject-to-control branch supply
line as patterns of set pressure ratio Pl2/Pl1 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 Q1 and Q2

with given total flow quantity Q and flow rate ratio.

[0041] [Table 1]
Set Pressure Ratio — Subject-to-control(

Open/close valves operation command

-13-



10

15

20

25

but both open/cl ose valves OVi and OV2 are nornmal ly
bei ng cl osed when a division quantity controller 2 is
in a state of halting. [0040] Wen a starting signal,
a total flow quantity Q a desire flowrate ratio
@Q1Q1, a conbination pattern of shower plates 3 and 4
and the like are inputted 20 through the nediation of
t he power source/signal input termnal Ti, a

| 4 yargTay) T
~aly e QG
Bl P12 a <ubJ ect t o- control bra@&‘/h supplly i neQVz

1 a +hao 19 AL
LI | \y LIC |C||u| Ilrllg |vJ II\JTI Uu PI y ||
non- subjlect - t o controPr‘branch suppl )(;'qu ne ag patt &RED

Of SEel=Qressure¢ ratiQONE’ PIT [SNOW GpeledT € 4 25 Bpen
conmuni cation ¢ontrol circuit |CT opens an open/cl ose

val ve 9ofl the non- subPéct -t o- ¢ont r olOp@nanch suppl y Close

_I_',_H_e_w_l | e Lf lncac ah nnanl |nca \I'JI V72 n'F 'l-
C \J VI LI UT P ol OUJ AT Vv

subj ect-to-control branch supply Iline. Further a
n .

QR RS Tinditing ALspeined ol e Bofhs “&'ﬁ%ﬁ#&ﬁw I rpuit CT,
prassore B (pmﬂmpu[)j‘éabtoecdntrcﬁd:traﬁclesspplq IiReet side-is regulated with

ect t contro [ clLgse val ves operation
B atre Bypaduapiy.conpler .
rat iNRHBIye &t cénﬂnﬁﬁf%dtfé'n%ﬂfd]'éiﬁ:%ltVéfl'VﬁaﬂQQEo’l‘ﬁpéﬁhg set values
command P12/ PI'1 Ovi Ov2 > | Phd ose %’83 pen <
mmm@maw[eobnzthea)resapm slgm@ ameaﬁwedu :t.ra@ﬁmltted by a

difstite SRR B AR Bt Biinar symili B i & signal s
tf@wnhlﬁéddo%{;/ﬁlat&tﬁé"degﬁa@séﬂﬁﬁeﬁlu@%f qhediivisivn quantity controller
controller 'y, a communi cation control circuit

Rt sotthet the diffeience) iss rrdugedueCongretelyaitt the eyendstbat & is found

R BRI sl ha{ BERH] SaR0te BB thor Pef fieRsure, the

degpee vf lbpeRingeofithe Givisitr quantity rcontrallét PV isOmb8eWidéeto raise
t he degi? ee o peni n_? of the division quant IW&'
&of the WbJﬁS?t Praoniralebr@nchesunply line. \Wagpdhe results of

WREBBRRB 18 505 58 bl ot B, HOUAY protie W€ Figher than
setprgsstseutie degeee of opening of the leISIon 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 Q2/Q1 supplied to branch supply lines GL1 and GL2
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
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degree of opening of the division quantity controller
FV is nmade wider to raise

subj ect-to-control

results of
that is, act
pressure,

quantity controller

br anch

pressure PT of the

supply Iline.

When t he

t he conparison are found to be reverse,

ual

FV is

made narrower

pressure is higher than 15 set
t he degree of opening of the division

to | ower

[HI6W TaeTatio 0Efettd?‘éssﬁh@l ec SEB{?‘C‘P'P(S-’E:BEH@F andhp ﬁﬁrﬁ’/@lé)‘ée valve
l'ine. [0043]] Set pressureji term ned beflorehand by
cd@ghat i on |satio Ré&/Phel at drvsﬂtmrpﬂowfqtsimm y| devatioratemmand
of shower plfates with pregsure. 20 The set praggure oV
ratio is detfermined fromthe results of thg 1 2
conpuypt ron| baggFgantne[ TTow rapg rati o Q27
supplied to bra%?zgsugpl vl lines Cf)ﬁand Q-2 gs'osseho Open
in T3 e 2 and TAB6e 8. [P044] [TRhl e 2] [ $et Chosessyir eOpen
ot i~ Ol t+o—eohrt al v ol an crant v hnanl ol Ad
T atl / OJ] C\ T v 9ot oot ¢ 7 T~ CTOPpT
25 vgm)e opwratfézg lrmamd] to fIBW rate ratiGose Open
PATT T Flow SRt o Set pr ure
Subject-to-,ontigF?Cbgn/close vaﬁ%@ Cﬁlcnrét(mose Open
P12/ Bdi vi s| on 0.78@v<qLant|i t yoper aPlkon COHTF%ndOWﬁO\/Z Close
4/ 12 0709 1 PhCl-oseOpen /11 795 > 1PhCl oséOpen
21111873 > hpi JEBLEchen [1/11. 04Pl "1 Pl ya psedpen | Close
177204436 < [LPT 1730760155 tPT20pEm
1/ 40. Y 20 < [1P1 Qoenlease [ 0045] JI:leabl e 3] S;(PBBH Close
pressure ratio/ Subject-to-control division
tity/ n/ cl ose val ve operation command] to fl ow
@ﬁ?& %"?C)BfPATTERN Flow rate ratio Set pressure
[Set pressure ratio/Subject-to-control division quantity/Open/close
valve operation command] to flow rate ratios PATTERN
Flow rate ratio | Set pressure Subject-to-control Open/close valve
Q2/Q1 ratio Pl2/Pl1 division flow quantity | operation command
OV1 OV2
4/1 2.008 > 1 Pl1 Close Open
3/1 1.795> 1 Pl Close Open
2/1 1473 > 1 Pl1 Close Open
1/1 1.041 > 1 Pl4 Close Open
1/2 0.736 < 1 Pl2 Open Close
1/3 0.601 <1 Plz Open Close
1/4 0.520 <1 Pl2 Open Close

[0046] With the present embodiment, for shower plates (orifice plates) 3 and 4
of gas dischargers Dc and De, two sets of shower plate, that is, Dc1 having 420
orifice holes 3a and Dcz having 480 orifice holes 3a are ready for the afore-

mentioned shower plate 3 for the center part, and similarly another two sets of

shower plate, that is, De1 having 360 orifice holes 4a and Dez having 476 orifice

holes 4a are also ready for the shower plate 4 for the edge part.
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Subj ect-to-control Open/cl ose valve @/ Qlratio

P12/ Phdi vi si on flow quantityoperati on command Ovi OV2

4/ 12.008 > 1PhC oseCpen 3/11.795 > 1PhCd oseOpen

2/ 11. 473 > 1Pl yC oseOpen 1/11.041 > | Pl yd oseCpen

1/20. 736 < 1P120Cpend ose 1/30.601 < 1P120pend ose

1/ 40. 520 < 1P120penCl ose 5 [0046] Wth the present

enbodi ment, for shower plates (orifice plates) 3 and 4

0479 SFdﬂtﬁ&hﬁrﬁeﬂ'ﬁa alerefféniidned Wowsiaits ratio QB@&Jan be set at 1/1,

pI ate, that is, Dci having 420 orifice holes 3a and
Havmg U036 of Ao Kol eEessuIre commuKed onothis fer set pressure

SheEfon By e SRS RupHE, o i)t sf s o Ry ERS inputted to

tHeinpusterfinal Mavi ng 360 orifice holes 4a and De2
haV|ng 476 orifice holes 4a are also ready for th

describety jater set qyesgiiet and st [yeasyre ratio llsted in the

S SAT 2, B 5P 4 g o T hosur

can be se
Bht apdeBl&uoa ttmnpstrdamnsidel of (arificeeholeseS8auvamd 4a required to

GReargectheaione: 3@%1%3%}?5? Sedeifel ToeaPapies: B A Qeraf gas G
jﬁdgplg4§l]thpﬁled85fér b%g ?Lumﬁé’i; of Sﬁﬁéé %o?élg 3%e%nd 4 of the

ure ratio liste above-s

.SfUJMQ]' Hatese3 dadef to bed:ohylectedpntthegarmtofpbransh gas supply lines.

Cittheryf Pws: e e RaRySeReRn é’dbfy'&%ﬁmh R nedessary set

;ﬁ@@ﬂbr&' Mg ﬁb P G e U%%f?efarﬁ?sadﬁ‘gb &ﬁ%h ét'iBh
t he ore Sl zes a nunber s or| ice
[604P4 & asfcantkinationsh ofvthe pfmteeneralamd wavwmplateawaegncbdl there

h d b h |
A shdSef beForBha iR fingd Merking gf Sated Bk 1) pha shower
plEtees HRivihg 420 orifises HolesPi2 andda Fﬁﬁovﬂ# [Slhﬁe HpﬁéﬁlﬁQfBGO orifice

si de obtained fromthe conputation. L
helgtdaaandreorabinatien {hereinaftert cajleédPsttenm )@rf & ebower plate 3

h%Oﬁjlg 480 Bﬁf & holes 3a and a shower plate 4 having 476 orifice holes 4a.
[0050] The relationship of the afore-mentioned division flow rates Q1 and Q2
and pressure Pl1 and Plz are formulated by using the following equations of

conductance.
That is, the flow rate Q of gas passing through a pipe is expressed by

Q=C x (P1oP2) ... (1) and C=182 x Ds x (P1 + P2)/2 x 1/L ... (2), where C
represents a conductance (L/sec), D the diameter of a pipe (cm), L the length of
a pipe (cm), P1 upstream pressure of a pipe (Totr), P2 downstream pressure of a
pipe (Torr) and Q a flow rate (TorrOL/sec).
With the above equations (1) and (2), internal pressure (Pl1and Pl2) on

the upstream side of a shower plate is computed by using the outer diameter of
the orifice hole of the shower plate as D, the length of the orifice hole of the
shower plate as L, the internal pressure of a chamber (P3 =0.015Torr) as
downstream side pressure Pz, 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
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are chosen beforehand a conbi nation (hereinafter
called Pattern 1) of a shower 15 plate 3 having 420
orifice holes 3a and a shower plate 4 having 360
orifice holes 4a, and conbination (hereinafter called
Pattern 2) of a shower plate 3 having 480 orifice

hol es 3a and a shower plate 4 having 476 orifice holes
4a. [0050] The relationship of the afore-nentioned

delatiohships,| mNth@t éverfd (%ttbrbpq angt B ehowee platea gl d?lthe gas
are fornul ated using the foll owing equati ons of
eeﬁe;aafgeanlag Ol‘htB? centet park hawngaﬂaoQ)ra“fcegaglegaysthngn nternal

e FHEbgEoPhige B BSR4 e Yol Bt FRlgr o o o

panrrmmgt 36@1 ofificel holesrwith éhlsmle}nal Ilarheteﬁloﬁ_memewre xombined,
upstream

h
ef B3atti P rate 3 wholpHlswy ate ), Gabital pbkse RELGY e penter part
d RioRrof &Fésrshr@ A ngﬁ éﬁ% %ﬂ’grei""é?ré Sa-rEg |r6°§f'@§§é rné'g%bpi 4w rate

ove equatl ons
aatld (F1CFQeiQ 1) las aipataneeter.s Fdeerdmples liocase pf @=4609, 1200, 800,

ST EhG Togo bl 38 ot e eaRelie, R gt Ria/PFiof control

PressureePR et e&% paft' S8 arkl ritratorbssurB el Bnfth@dtenter part

pressure of a ch (P3 =0.015Torr) as 30 downstream

sitlel bepomes .84 2, and a flow rate per an orifice hole
ur e

fl. t tively. .[005 :
e Rl Gigum HoRr et ualies shhwh, 3% Prayaphan the event
(P@'ttéhi QW%Héﬂoﬁ stWérrkﬂa@’ 8"or Pghs & Qfébhh}%érhéb for Stﬁ@"&é‘érnter part
| at e th gas Ischarger for the center par
hmnwmgoﬂm hale@etvuﬂvaesntamai dmmeter of Qadmmgi andba shower plate

L i TPt 154,181 1e° eda® wrt Fadiig S 1L Sfiee] Hgie® with an

ihtekredl rmémétérr@beéombun@dZ NF&PExEmple i dade of @£1600,01200, 800,
low rate) Q cont r ol pressure PTi

flowrate
408r aﬂ%eﬂ%é@@M 9&@ Qanthe: erearvivajiec 06 fhe matio PlsfPly i9f control

PrEuREaf e SOBR BB phe ofupl Sshlply LR ognter part

sidelitdddmég9®01800, 400 and 100SCCM at Q/ Q1=1, the
nean value of the ratio P12/PlI|l of control press

[G9538] onTalle 2dapd plable 3 diustiate alhcempuied salyes whaforshow the
réolgﬁor?ﬁ}?s%f ﬁow]' esﬂa?’iﬁ (?@@I ca t\I]}gl l(?élé% P[Iﬁlgam?df control pressure

gure
szraplthe edgbepaﬂ/ sidle ar(d’ebnmlrprébsmrfeaPhaors treeenter piaet side with

Pa&em d gat?ecrrr]lai gl%wn in "—'%uré I?ieargc? IE—'tlg(illrrelo FL-or example, Figure 3
shows that the ratio Pl2/Pl1 of control pressure Pl2 on the edge part side and
control pressure Pl1 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 Q2/Q1 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 OV1 and OV2 are fully closed in case that a starting
signal is not inputted to a communication control circuit CT.

[0055] To supply a total quantity Q of gas while dividing at a specified ratio
Q2/Q1 (for example, Q2/Q1=1/2), a total flow quantity Q, a combination pattern of
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having 480 orifice holes with an internal dianmeter of
0. 2mmtp and a shower plate 4 for a gas discharger De
for the edge part having 476 orifice holes with an 15
i nternal dianmeter are conbi ned. For exanple, in case
of Q=1600, 1200, 800, 400 and | OOSCCM at @/ QL, the
nmean value of the ratio P12/Ph of control pressure

P12 on the edge part side and control pressure Ph on

tsh@v@? 'iblaﬂés Baér‘id 40f sbtﬁ§€ﬁ@f§eﬂs Peland ngéﬂnn-é%ﬁloetozthe ends of

|ustrate all nput ed val ues that show

bﬁ@nchz @up@lyahnam SHipandf GLheaﬂd oA desiredr Bew orate/ratio s@Ref/Q1 are

irfbited o EhinirleStar BN, HRUERETLA odrhfol el AfS Prai

ebﬂesmrtding Raishewer lpl#tasl 3Pand @ and asivwiatenrdtiodDs/Q13s inputted
and Figure 4. For exanple, Figure 3 shows that the
Aa@& setBianNabh of control pressure P12 on the edge part

g'eggNrrg)gtd m‘g@ééﬂo &{rﬁr%? TI gl4§>}|1§l% Qg\g& @g Sér?c? {109 Albjedt-Hcontrol

fiowivwhilet dividiref al!dﬂdmermtﬂeait i®yp aTonmtludichatioh €ontretcircuit CT based
and that _the flowrate ratio

gﬁ%%etnﬂgpa‘i quggﬁf&% n@\ﬁﬁ’é’trﬁtﬁjrqt@r Qyhgndisel gas while
Pressaie Bl ghdPPRD q’ﬁéﬁr C{?EEQH& die \Faﬂﬁé ?ﬂ{ of 2ER o%gbject-to-control

invention 1s explalne rea ter r'ing
tranch sEpglyrlmezis opeened, whiteaol apsen/clase valve\OV aifc ltwiz-spbject-to-

| d.. h 30 |
ol Hrariorcoil i isdasedati on control circuit ar
[b@QéF] FdicegatApley 0?10Fe§e \igktkt?%t brg)zﬁfﬁrf&f (%éiﬁr‘@ W&Stbfﬂow rate Q of

dividing at a spe or “exanpl e
@OQGQMz)Pattemoi aof combinatiant patfer@s of sbawengilaten3 and 4, a

- 3 d
REGE Tbue retebfatiy 250212 3t Dubtsie Bl HaE st prgsayeg, Pla. @
c%wnﬁhﬁlcbtlﬁﬁscéﬁt}ola%ﬂcﬁtZCWr&bté‘m‘iﬁﬁéérﬁd brafeh ré\ipﬁ)ly line GL1

ratio Q@/QL are inputted to a conmunication control
corresppndiag. tO/lemoi"osetmres&umas iset lover Qutrifiset pressure Pl and

FiLEs B3 ShBRct RSt pBbRh Suphud g, yifife 3L Dranch
s&pblyﬂihfe 6Pz &Phé bcﬁorf é@tyjemhtbtmﬂrd! 'b?’érﬂﬂm @Utfbl line.

non- subj ect-to-contr ol | ow whil e divid gare

[QR&7d r A eegnipjose wnﬂ@\(mftth@ @oaowment-t@mqa ol benchaupply line
3,9 9HERelP g WP BbblkicTe, Bld Y. o el BBc Rl By ranch

Sét pressute

sopplg lmerGlsubJomedlgy theéoramunidatiohadhitros oipgliy CITi ne i s
opened, whil e an open/close valve OV of a
nonlh&5osmupigation neqrirol neikgwit CJu sempares esetsprassyesy Pl with

actual pressure PT1 by the pressure signal measured and transmitted by the
pressure sensor PS1 of the subject-to-control branch supply line GL1.

[0058] The communication control circuit CT compares set pressure Pl of a
subject-to-control branch supply line GL1 with actual pressure PT1, to transmit a
signal to regulate the degree of opening of a division quantity controller FV to
reduce the difference.

Namely, in the event that comparison results found that actual pressure
PT1is lower than set pressure Pl1, the degree of opening of the division quantity
controller FV is made wider to raise pressure of the subject-to-control branch
supply line PL1. With the reverse results that actual pressure PT1 is higher than
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[ 0056] For exanple, upon receiving a signal indicating
t total flowrate Q of 1200SCCM Pattern 1 of

conmbi nation patterns of shower plate 3 and 4, a

branch flow rate ratio 2/ Q =1/2, set pressure Ph and
set pressure P12, a 15 communi cation control circuit
CT determnes a branch supply line G.i corresponding
to PIS which set pressure is set |ower out of set

[Rie® pPalstird 'Ph Qﬁé degiee bPoBSnlﬁ Sdftthé‘alwélﬁncqlﬁrﬁlﬁ goxrtroller FV is

branch supply l'ine, while a renalnlng branch
Imade gapower e lawaorpremrecnf the- suhjectdp-aontiot lbramqiplsypply line
r[']:l [ 0057] An open/cl ose val ve OV2 of the

subJ ect-to-control branch supply line 20 G2 is

d, Wi tHe éﬁnﬁrﬁlﬁﬁéﬁid?ﬁ%oﬁﬁbt\/@wé?}ﬂ- of, éétepressure PI1 of the

Subj éct-to-control branch ply line GLi is closed
sybjesttaceentinli ranch rsuppin hm by audtamal migssure are compared.

OB R PR e 55 G GBRED 2 o lorBeg 6 ranoe

wdﬁmem@Mt tin cavvainte e thé Ydeghnee mr@milmg?? ctfetheomvi?,ﬁin quantity
i

5ge _sl_lgbj ect-to- (:ora[rol branch suppl ne Gi
rRY isomaintaingd. othusoan: gutomaticy PWCﬂ'\ﬁ%ﬁﬁa?%@fO' being

&% Tért sure PI1 of a subject-to-control branch
supB ‘ine GLi with actual pressure PT1, to transmt

y
g Namely, acspeeii eUa;Lmrmt)ﬁQdm‘gawegaB‘ dend lmgaskupply source S is
I VI SI ua roller FV to redyc
wnm'@ﬁgﬂée%aﬁ#u q%am’f@r&«m{puglhs@s@&%@m%@@c and De
30 PTi is | ower
‘?ﬁhi@tﬂ%?ggs B%'S?gou?‘lﬁté)degrgﬁe@?f openi ng of the
[0060k i Alsoq mitht theycomontnicationr control scircaiteCTi setr ptessure Pli and

' f th b
A BESITE BT SrauPrared ; Waes ierRul Tound i difierenge. or the
dHEBALS 95 Edivérged 'o@hﬁb rtahge of Yfifer8hcd566iRHdVaRke, Rdegree of

degree of opening of Ivision quantity contro
apening ofrﬁtﬁadwsaimmwuantlty ¢m1tmllepfé§ajmlmameuethus an automatlc
ine PLI [ 0059

1l WHh CaRt BeindLAOTMERE! Howdar #F theLevent that actual
p?é@é‘tﬁé IFeT Hiuchliate§ QuetosteripRFatur® thanges br bh?'&ﬁeﬁ%bﬁs and

line Gi and actual pressure are conpared
the; diffrrence ovith r9esr pressureo Pl remest tae exaeed |tbecdﬁeeerg>@d set in

aails e Rleatoh PRl gl Hey A 3R Rouialp $8%H8Gree of

op®&hin a)frtﬁédnﬂiéluﬁ antitytsomfoller Fiyow di vi si on contr ol
B”én g npl et edqalomNytarrel , a specified quantity Qo

[qoml sthd;he eshadingest, sufgm/comutt&ed thata starting Slgnal a total

flow quantity Q, a desired flow rate ratio Q2/Q1, combination patterns of shower
plates 3 and 4, set pressure Pl1 and Pl2 and the like are inputted to a

- communication control circuit CT through a power source/signal input terminal.

However, it can be so constituted that a 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 Q2/Q1 and

the like and the data computed in advance.

Feasibility of Industrial Use

[0062] The present invention can be applied to facilities wherewith fluids are
supplied while dividing under critical pressure conditions. For example, it can
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supplied to a wafer Hinto a chanber C through gas

di schargers Dc and De while dividing at a specified
flowrate ratio QL/ Q. [0060] Also, with the

conmuni cation control circuit CT, set pressure PIS and
actual pressure PT1 are conpared. \Wen there is found
no difference, or the 15 difference is converged on
the range of difference set in advance, the degree of
peAaftilided alith Becliindbérd PNsémdndLitor AanaRMatrIring\fachities or with a
mai nt ai ned, thus an automatic fl ow division contro
saamget thigciities forpapuiacturing cheaniealorn pharenacautical iproducts.
pressure PT1l fluctuates due to tenperature changes or
any other reasons, and the difference with set
pressure Ph cones to exceed the difference set in 20
advance, a communi cation control circuit restarts to
regul ate the degree of opening of the division
quantity controller FV. [0061] Wth the enbodi nment, it
IS so constituted that a starting signal, a total

flow quantity Q a desired flowrate ratio @/ Q,

conmbi nation patterns of shower plates 3 and 4, set
pressure PIS and P12 and the like are inputted to a 25
conmuni cation control circuit CT through a power
source/signal input termnal. However, it can be so
constituted that a communication control circuit CT
determ nes a subject-to-control branch supply |ine and
it set pressure fromthe signals of the
afore-nentioned total flow quantity Q a flowrate
ratio @/ QL and the like and the data conmputed in
advance. 30 Feasibility of Industrial Use [0062] The
present invention can be applied to facilities
wherewith fluids are supplied while dividing under
critical pressure conditions. For exanple, it can -19
be utilized with a chanber in sem conduct or
manufacturing facilities or wwth a chanber in
facilities for manufacturing chem cal or

pharmaceutical products. 5 10 CLAIM 1. A device for
supplying gas while dividing to a chanber froma gas
supply facility equipped with a flow controller
characterized in that, with a device for supplying a
specified quantity Q of gas Gwhile dividing at a
specified flow 5 rate ratio QL/Q@ froma gas supply
facility | provided with a flow controller QCS

-20-



10

15

20

25

30

into a chanmber C through a plurality of branch supply
lines GLi and GL2 and shower plates 3 and 4 fixed to
the ends thereof, open/close valves OVi and OV2 are
provided with an afore-nmentioned plurality of branch
supply lines GL1 and G2 respectively, and also a
bypass |ine BLi on the downstream side of an 10
open/ cl ose val ve OVi and branched fromthe branch

supply line GLi, a bypass ¢ agyBL2 on the downstream
side of an open/cl ose valve OV2 and branched from the

br anch1suﬁopiey|de| fioe sapplying gas sehileedividing to @i chasnber from a gas
SR el el & 1S8R GRS dtaractSrized ntbat yith a device

fRSUPplyifPia %fd’fﬁa%ﬁgu@ntHYQ%# lfasl GSWhife Hhﬁl@%@ﬁ@"spemﬂed flow
suppla/ line ressure 15 sensor

ralada @QJ(@%&'leea lﬁg|su§ptynf@cmhaﬁmfov,ldpg|vy4th arflevccontselier QCS
@g&‘g‘ Hiamb 3r cAttHSC{gﬁ% éﬂ?alﬁgl‘q‘? B’r%:ﬂ@h fﬁgiﬁ@é&tﬁ% %'é_\é'a dn%Lz and

ér fr

shdwenplatest3 ahd drfixed toltae endsithergodi dpeh/oibsvé valves OV1 and oV2

contro| device CT to requl ate the degree of openi

arepprovidadewith an afarednetionedyplrality wf bsarehy sy IP'YF'W'QSS L1 and
C n&eac

GLEYeRHL Al BHUA0 ¥ bYpact IRBCBLP U R BhYfeam side of an

amdd:io‘s@wahme@w laad Brhn&'hed ﬁ’om thas branch/spphyline GL1 a bypass
P12 of

Ing,e ! Innglggé,ctp\?;% fqofg'g sg_q cS> m%@éﬁ:{l}c&s%r Eah{gp,%}\ﬁeand branched from
d
AERECAS Tl BL52% RSB b4 iS58, ot PV
cebbeated to2beGifareveentioned bypase lipee Binaad fires arpr‘éSsumr sensor
2. 3. A device for, supplyi s_whi,| din
Fsholoy BiectouisimProgauteS inSB B sty TpRetiLiu o i pressure
skh8¥r PShtd ﬁiéa@ﬁr@?re%bﬁfé*ﬁ@ndenth@' tﬂ'bmﬂll sGbplghﬁerlgz are provided.

wher ei n an open/cl ose valve OVi and an opéen/c
val ve OV2 are 30 pneunatlcally operated and a smntch

val ve .SV, i royi ded atin air
Vne caomdaiis’ e Sibrisino 288 wiite Bnidif 15 e Samber &om a gas
S&Rp@ ﬁewnﬁsqu@bea YA &'ﬂlﬂw%ﬁtr&%r’ 8s @lawn@ung (t)l‘éuﬁ 1 wherein a
hmber f'rom a gas acility equi
conisol deyice QT tor regsllate éﬁaﬁégme of apening aapm@uoe type division

s SotlleE, O "B, BRI ARGy ARFnfE petwesn actual

prsdare oﬁtﬁe)brmréupfpmm@%nmétqaréssu:él todehoh 2hé tspébmd flow
froma cility equipped with a flo

rate matie Q%éQz By cemaﬂeg qltheuoaerﬁff»et oressure Pl oy Blszéh@ tbranch

it Tk 021 %At BB 5 $4h6h 'tH8 b MBI PhteChatloRulz with

correspondmg actual pressure PT1 or PT2 of the branch supply lines GL1 and

GL2 measured by the pressure sensor PS1or PSa2.

3. 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 or Claim 2
wherein an open/close valve OV1 and an open/close valve OV2 are
pneumatically operated, and a switch valve SV is provided for supplying
actuating air to the open/close valve OV1and the open/close valve OVa.
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flow controller QCS. 10 6. A nethod for supplying gas
while dividing to a chanber froma gas supply
facility equipped with a flow controller characterized
inthat, with a method for supplying a specified
quantity Q of gas Gwhile dividing at a specified
flowrate ratio QL/ Q@ froma gas supply facility 1
provided with a flow 15 controller QCS into a chanber

C t hr oughp gjgice @r'ﬁ:?pglngzgég“«?hlw mdfnég 'té‘%scl%ﬂabeﬁﬂ@m a gas

G.2 and shower pl at |xe he end
Buepbfdapllltyp@qmppe@ withad flow captrollen as @l@mmdeini eamn delaim 2 or

h I
lein s BEin 0B Ry Valg V2 and B SReBRY vavE DV are
Atadd® BiMisgraRAyn si de of an open/cl ose val ve OVi and
branched fromthe branch supply line G.i and a 20

bypass |ine BL2 on the downstream side of an

open/ cko d.fromijihe branch

Suppl yo1 T deich Tof ShpBiihg 84€ SR Io g, lidiies) from a gas
sopply datikty équipped edthed flow cbatralier & &mheariﬁobmassma:m 2,
lines_BL1 and BL2, a pressure sensor PSi to nea

Glaims3 08 Glaln deWhREeIR r REFSSINP AYRE fiowecantroligd C3 is used for a

éft? r PS2 to neasure pressure inside the
ﬂbé@%@ﬂfrsupp §Sr| ne G.2 25 are provided so that a total

quantity Q=Q +Q@ of gas is supplied while dividing
C at de |red di

int gyaﬁa gdm Eﬁ%@r S&pe ing a8 v&f&,&%ﬁ#@ﬁ%ﬁaﬁ@&r fom a gas
SN b oHREA o Bt AT B8 i 5
ket o et ednmtlr ) o o
sRees it FieoRtio IR B8 RLRPIBEIY 1 Revidedcnith a flow
c@ﬁ&oﬁ&eQ@@Ht@ra cﬁérﬁlﬁ?i @ttﬁronI\Ué r{fhﬁ%ﬁiféyﬂ%ﬂeﬁe‘ﬁiﬁgﬂfﬁnes GL1

in the branch suppl i nes
andrGba @pld)ahmgveg mma id andi# fixedrig the ends teerbeof, dpenvslase valves

3 and Rt Yl SRR e hed ol GRS Sy nes

G’»Lq%ﬁFGQE " Btl\‘?&y,oéncﬁal@b%sﬁyﬁé%stlmﬁi Uh ﬂhé’?oﬂh@ﬁééﬁb’mde of

cont r ol Vis reg | ated to reduce th erence
abanﬁ@érrma;t/alae Q;Veeed: beanghed fiorithe cbnarmtpwgply line Gladand a

oL R 0 NG W, vz an
bfirithet fomntie bthhYShp[ﬂ?Shr@-GLQné %@sgufé)tywamélbﬁ quantity

specified flowrate ratio correspondi ng

C%tmlleﬂr FYreonneetedrta the aﬁ:rrg mentlmedarba{paas dingp| §L1 and BL2, a
%’su?é“geﬁgn% F‘?ﬁ ?&*@% Pr88suifiSiAY the BFARH shppiy fhe GL1 and

€ pressure se
a pressure sensor PSz to measure pressure inside the branch supply line GL2

are provided so that a total quantity Q=Q1+Q2 of gas is supplied while dividing
into a chamber C at desired division quantities Q1 and Q2 by opening the
open/close valve of the branch supply line which has a larger flow rate to
regulate the degree of opening of the afore-mentioned pressure type division
guantity controller FV, and 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, thus regulating pressure in the branch supply lines GL1and GLz.
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10 8. A device for supplying gas while dividing to a
chanber froma gas supply facility equipped with a
flow controller as claimed in aim6 or aim?7
wherein it is so nade that an open/cl ose valve OV1 and
an open/close valve OV2 are pneumatically operated,
and a switch valve SV is provided for 15 supplying
actuating air to the open/close valve OV1 and the

open/ chos . s
Pper, SO aA 1o pBRink/ ks Whfo SRAFNG 185F chkiter fom a gas
supplyifagilitysequipped pdith dflowrtontwilecas chaimed $v Clgim 8 wherein it is

net hod, far .s | yin while dividing to chanber .
FPofade; St Hs” deghcs, rappening ol preRpuse;¥pg, division quantiy
contronarl Y igfedtiftedrd redudd thendifferédcel BBtweeh detad!Préssure of a
wherein it is so nade that a pressure t.ége flow )
beanahosupply line apdset preasure toveashra speditied tow. ratsratio Q1/Q2 by
comparing either one of set pressure Pl1 or Piz of branch supply lines GL1 and
GL2 to reach the specified flow rate ratio Q1/Q2 with corresponding actual
pressure PT1 or PT2 of the branch supply lines GL1 and GL2 measured by the

pressure sensor PS1 or the pressure sensor PS2.

8. A device for supplying gas while dividing to a chamber from a gas
supply facility equipped with a flow controller as claimed in Claim 6 or Claim 7
wherein it is so made that an open/close valve OV1 and an open/close valve
OV:2 are pneumatically operated, and a switch valve SV is provided for
supplying actuating air to the open/close valve OV1 and the open/close valve
OV:2 so that the open/close valve of the branch supply line with the larger supply
quantity is made open by the switch vaive SV.

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, Claim 7 or Claim
8 wherein it is so made that a pressure type flow controller is used for a flow

controller QCS.
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