10

20

25

30

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 Field of the Invention [0001]

The present invention is to be used for sem conductor
manufacturing facilities, and is concerned with

i mprovenents in Squ'QﬁE@IF@éﬁTY@Nl e automatically
dividing to a chanber froma gas supplying facility

equi ppeDEMICE FRORI aWWEHOMNG olAND . FEE Bk gt5éuthdFoOVW h&ATE-

REBHEATING: | REGck i BEES ool 6P EEiR cortLipMANT 7o

Cil9ARMEmLRbe supplied to a chanber of a sem conduct or
manufacturing facility. Figure 5 illustrates an
Fiedanfphe Invertioe event that processing gas Gis 15

O35S pr Ao BT bopb B 1 4 RS hbhifacturing
fasif@sd | i@ gyapbhtdn@dofwill Op@SeLascass i 's%p‘b%@rﬁ’ghl gds while
to a pressure-reduced chanber C by using a vacuum

automptisgply dinidling tpamhaybe bem & 1gessspiPhing azciltyieguipped with
ﬁll SChah—%ﬁd to a wafer H on the supporting device |
6:88 gas discharger D. 20 [0003] On the other

Bdvkgeburidef kdheemiit | oned pressure type fl ow
controller FCS utilizes the relation that

(0092} Acdview Aalled arprepsuredppe drw conirgligr has h%nnw'ﬂﬁheﬂsed for
t
f|ogve?ééf$}1rﬁdr|]e§ Qﬁz?é Qﬁsoeoar?édpd“lggsgéghig*&hgﬁwq B% 05 L;ehﬁconductor

msmlﬂfectnfrlntgf’fe(;mfyfl ce and is represented by the
f ormul a |s a constant dependent on the
bof ¢ hlauwﬁltﬁﬁc%n ezemlpan'a B evenbdhal: pracpssingnpgas G is

Rt

sm@gﬁﬁg ntutgla‘(e ctﬂg ee'i' Eglfgﬁg{és%lﬁg@;bﬂd efél@{ u%@ﬁ égbb{/és‘ﬁ?e kype flow

conégleaFiORy tmepatrfxed qtmntltpr@acd)f poessaing dais Gi tshsmapplied to a
control val E ure 5, Po designates, s

PrEsRlysrdUe? ﬁhami?@g |(}1 Y $5892 VBRYYM RYTRafd ke d%enﬁty Q of
prsbééﬁﬁ leé & ?\%Eﬁé@ed&ﬁ%@%%rﬁg ik s@o@t"hg{ 8B¥ke | through

si gnal or a ow rate setting, and an ou
aga@dalchﬁrgerc[bntrol of the flowrate. A pressure type

[0&5:).?]\’\’ @théocl)tker han the a?grebn(%gﬁng#eb& ip%&’sucrje St%é) sﬂ%gv controller

FCS utilizes the relation that “ when a critical condition P1l lapprox. 2 x P2 is

maintained, a quantity Q of gas passing through an orifice L is determined only
by gas pressure P 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 No0.11-63265 and others.
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TOKU- KAI - HEI No. 8 -338546, the TOKU KAI-HElI No. 11
63265 and others. -1 Therefore, detail ed expl anations
are onmtted herewith. [0004] Wth the afore-nentioned
flow controller FSC, it becones an essenti al
condition that, as stated above, gas pressure Pi on
the upstream side of the orifice and gas pressure P2
on the downstream side of the orifice are within the 5
Trefrefoge ndrtailexh edplenationsbrecomitted grewithe dr awback is

t .f,he fl trol t t .
ob 3P AR ths DN ST RY colfRF Gt o et En 'diSontia
copdition§ IR, as fsPite@XABUL gatheiRsdafe P:FStHee up2tréamt §ige of the

downstream side of the orifice rises nore than gas

d . an gas
orfice gk gaPpressure &2 gpsthectownstekana isidehef Big ehifiee are within the

orSRSKREORA YRGS PR ThRUET 00l ASEHEN i) conro

bd paiférnved becalisd e afitivae erpansion elesdurticoalditipneis ot &atisfied,
condition with the rise of pressure P2 on the . ,
fogsumIPlee e Bas presswie diz 9N the downgleamngide f the orifice rises

r b n pressure
s e e g, L e ar I P e o O e
vaAnotierdirawback 9s anst $@e rcontroh atbdracens lolverdd inhesaliis when
flow 15 rate by the Eressure tépe flow contro

Pl Feaniness tipgepshe dinih e asudd tth a@ﬁor%-ﬁwt@ﬁefihlglit?cra' pressure
cottidnC it yt'h.bslﬁe olrk?:?’:@¥§5re bhendtR 8HR/HEMe$ﬁg§vﬂ@ &0t orifice.

chanber using the said pressure type
Thesnitmivihbehe FIC® abritorisange cgasblel abaopused wharhprassgre P2 on
hi %h d(f%ree of accuracy easily to be perforned, and
thegdRuasIEagheideyISESt hat - a pressure regul ating devi ce

[0BOE]N ANSbIN AR FaRbaBRS WraGkeAtwit thda8nHYPH! theZfas flow
source is not required to be provided, thus allow ng

rateobg e pesisare typedtavengniosliertiee rcpetssurenPaogdke dappstream

facility,..to achieve, excellent ractical .effects,
SIQE67E BHTERA Brror Matkavera s BRSAR Qietfpd 8 4 chamoer by
udifd B8 sAYYRESA red) FERERTcIMBIePEES Hifes 1 gas flow control with
sem conduct or manufacturing in recent years. In the

the digh 6egramof aggwacHeasthhiahemarormed, @ndraakes gfpossible that

o AU BT By B 50 Bl G 520, SR 08 sy

sduliée aenberequared todhesl prdied o thnbedlidlvii@edoridertile reductions of
respectively. As a nmeasure to handle the matter

the costssiBithgag auPRiRtaglitysioppthiare excelieat, ripstical iscisoned

(06681 n RAE Lo 99, @ﬂﬁ:ﬁ)nr\ﬁ gﬁﬁi{hvﬁg}é@ P ineter has
Séparate ~branch supply Tines I an as shown I n

beeingusesd for $emisoheiictgr araifactusing h ye&shtpreacesisi thg g of the

w%em]—f I\?V%Htanag}xlte?riwglféigrl#ettéregf g(ﬁ@rrr?m%pqgrseig#lg‘g tﬁgl%r gl% Fgequired
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 Gtz as shown in Figure 6, thus being able to supply
processing gas G without any difficulties from a gas supply source S with
specified gquantities Q1 and Q2 even with gas supply lines GL1 and GLz

wherewith a pressure type flow controller FCS.
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specified quantities Q and 02 even with gas supply
lines GLi and GL2 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
equi pped with a pressure type flow controller FCS1
and FCS2 independently into a chanber invites a rise
ininstallation costs as well as upsizing of a
[08@Al ddowaeenrto muppagesr usigg faas Buply lines Gd1angbGLa both of

f. d to be ti it
wiifhsere; SaUmRed THD RMST e [feeLbhatraloifiosiay 780 FCS:
in@OBURIMG SRR TP RhBMbARSING ROV irReFingiHstalibtioht cogsf auntell as
desirable that the nmethod wherewith flowrate Q and

UpSZing otaaawmcgra@u@gpmaﬁumq’ﬂe@ng t:a_qllltmrmﬂd sl@safeund to be time-

branc
RSO s W RGBT o R e e SR, e rEtad s,y bable.
[omwulTatsm@ m@w prabeera 088 bbwwahvigund 7a|m¢b fdun®desirable that
qui pped with the gas supply lLines Gi and

G2
the ég%t@@fw@qegewl@ EnpIraipeld aqdo@@@f brgrfydehsupply lines GL1 and
| f
G@f%é%r%n%sﬁggqrgﬁ?@.hg Woo‘g,;[a %S;gg%fe ' S, trﬁoC%LQOfrom a

a gas supply rese ones w
preséiredpnd flolv cindroliet ECiSstalnda'egom}uagIf[@morfat@eongoms{!des V1 and
within the range of 0- 100Torr of pressure P2 on the
V?&cﬁmﬁq%wﬁhéh%l@aéfswﬁbf BRSO LAt G2 2 IGEPRHINRlY 1S employed.

[OGAQ%H /ér‘n%ﬂ fav é:%%by r%@.s&r@%&éeﬂ?wnc&ﬁ@k FCS for a

i ngly, tht ressure t ow controllers
qalsC8, pitlia e‘atihtywprﬁwthomﬂerd;l omem g&thl Boworage dmma‘ol y:haracteristics
on the

ca{phg]eopgﬂegggnéj)%% o thE\‘eoYi"?ﬂaec é)f)p %\(@%?rfgfreg{n ggessure Pz on the

dRRtidape bid@RAVRe bFifdR tu*h%e?%dﬂﬁm% EdrmticRd ‘have been widely
accuracy. [0010] For exanple, let's assune that

enpmloge@sn r@ergeasl G Aufcoadififlyw witht éwes@opwooswﬁ iflowt gobtrollers

er C t hrou | i nes
PR ARy (ke ar e Brass £a0SERR N A 1Y GROBS e P2 on the
doireitifeint -sidl of the d8iceSEBREEads ap ﬁdxﬁrﬁa@ﬁ 100UbRpPed described
wWith a pressure t peflowcontroler firstly flow

aboyeefreghthegoigeh 1ategeguURALYar e cl osed, and next,

0019 | EBY ERfp Rl B AR 1588 Brbies Tl G IP NSEHbw rate
QIE0SECW i ttﬁbbywmﬂl@ﬁaﬁol ﬁgtﬁahﬂaede@tﬁﬂough eospll nghesf GL1 and
control valves Vi and V2 automaticall

Glepateliti datast oflaQn F b St a(lﬁc@feﬂﬁm&@ék '@d'fIQU[ea@'n‘leth a gas
su?g)ﬁﬁé% lity he%g&@%gg@g{ Q%egsﬁ%qg%é‘ i@‘ﬁ: r(ﬂﬁ %Ire?)\g firstly flow

ragasormstupplatvéati laridyVasred tlogstir ahédwexn thiedflove rate bbph)cessmg
ga%,? Igtﬁr@oh@v& 5@3@p&ind Ve ﬁo&vl rra?és 1agr$ dzncgn %e ade usted 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 controlfler 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 Vz are adjusted to the flow
rate Q1 (130SCCM) and Q2 (170 SCCM) for branch supply lines GL1 and GLa2.
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30 flow rate Q (300SCCM of the pressure type flow
controller FCS is set. Then, the degree of opening of
both control valves V, and V2 are adjusted to the flow
rate QL (130SCCM and 02 (170 SCCM for branch supply
lines GLi and G.2. -3 This, however, finds it
difficult to control the flow rates accurately and
quickly. The reasons are that there is a possibility
ThihdtoWMrvfahdaeis dificirtitor rdred thruflowfrateseaaduratshosred quickly.

f t t
o7 e Benshsaus ManbER KLE rRa s R fie talfas oLReRsare out
oftiBel HReshA8 RiludrES&iticl PteSLrbhondititiis lof aAB &iofe:nfdntioned
both control valves Vi and V2 when openi ng of Vi and

prwszsqeetmearﬂbw choboliers fGS n:!ya ot gt rispeot griesIref Pevpn the

orsBeBbetbed R RpTRT YabebBraed, P2 PRpnGlof Gy aeg v2 are

sn@OSWreSLﬁlﬂ@éZﬁ tHat el (&tﬁ\tﬁdﬂ&loﬁ\f fote-QaMitH enedressure type flow
difficulties, inventors of the present i nvention have

coayeileeECﬁdﬁecamaes ¥astly differenokioneiie st flovipate 0 5233 5HECM.
[08 ¥2§10 Tﬂe\éﬁvgp't Emﬂﬂohgd Sél‘lﬁﬂ:lu% Sln%]r']tlofs ddfvgglg?esent

o a ch oma gas su
ln\Té'ntSjnl Rave @mmnéetfeha petanrt dewe EDKSlWGAcNM@ Nbcﬁﬁﬁme61086 by

conventl onal and well-worn nethod wherewith g f%on}
SPGB EheR 1PP §55 QDR GHIIRG 105 gl ek Ry Pl Trom 2
galgegdﬁ%y%m Iled, that is, flowrate control valves V,
an

provided 15 with br anch supply lines are put in
[0@13}t afies ¢ af abinpladelymeaw -ided lof seditehimygfroemthe benyentional and

WP TP IE T 938 Qi e st SWRR K BEDH Faetippied while
dl\ﬁefﬂfgr@'r b\é?H @&t}@le@n%é@s HiSw 'F@l‘eecdrﬁrcp%awésadﬁbﬁ@ &% rovided

ear-fully opening, and then, both flow rate
wztfohtarrmlh smphesnea amplut\lz aastete Dfe@db/airetﬁaatrdultyheosmg and then,

| Lect i n of, clo ste ste the o I.n
oISt B EoM s N Y RT3 A SERL A T et the new
mé&dioal bdth qleﬂ#éﬁ@tcbhﬁoQ/élﬁeé? Q’ntarn@| Ve8reatnatiBaoedif a state of fully

degree of accuracy with the pressure type flow

orgwarfolly eperag, and . Sods oy ratﬁn@m@@l apvesontans] Veare

et BB S leRutyt i iosb i DBtey tor 1BR' i fggment,
thaé ntakies itResitemataiele atdtal fl@v/q%nﬁmf@&:@h}foﬂ’étﬂi at the high
qui ckly. 25 [0014] Wth the nethod, there wl|

be
dasisee i agouyaghwithptheseigssum pe flaw carbualier Féadn ﬂ@\aerates Q1

r@ifcgg I?;i?% %éh{rb Bp tﬁgﬁr%ﬁﬁé .lfwge Hw%lﬁ lr(%]g\é’aﬁt&nééfrg dIISFs FV1 and

F\iv Fblbvmreﬂlc\ﬁﬂlsIbﬂgn@ﬁSubp@mr@sg@& angpGl: af aaddsirey flow rate ratio
provided with a pressure type flow controller FCS,
Qtfﬁaécw@ﬁ% and quickly.

[0014] With the method, there will be no possibility that pressure Pz 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 controlled at a desired flow rate
value Q regardless of the flow control while dividing by means of a pressure
type division quantity controllers FVi and FVz.  Accordingly, excellent

characteristics of a pressure type flow controller FCS can be utilized, thus
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possi bl e that the total quantity Qis accurately

controlled at a desired flowrate 30 value Q

regardl ess of the flow control while dividing by neans

of a pressure type division quantity controllers FV1

and FV2. Accordingly, excellent characteristics of a

pressure type flow controller FCS can be utili zed,

thus -4 naking it possible that the flow division
malkingriblposisitiie thiat itk rfg)w s:!i\gieioﬁocmtdol while rcﬁt!idiryg angperformed

aci gl and36rRcSad bbb s Ao Mo s b S sl o
[ob 1 AdhietNddRe, b %%Qﬁod éﬁm%mdﬂelﬁomg%m BEl Rat.2002-

flow rates QL and @ of branch supplg lines Qi 5
16dRg6anade df possiblel hiak dowm rages €bi ardl G2 @fbreach mlsollnes GL1

et TRl ass R Mol e 0y Al ab B Bhe ok

Hawe@sipba Yies! ot v HATRIS Stk ehdthieke nthidd Siedtbrattibiviplicated because
controllers FVi and FV2 beside a pressure

type flow
it eyptaved|twe nressergrtype givisien ﬁ)glamlbfs@nt@"@rﬁ EUy Rngifdéxsbeside a

priSie, B AR SRIBHOREY P R BreRflepshi BN siges. thus
m\hbn@aaaﬂ“ﬁa/#@)rﬁbllbm of ﬂaullllt;etcbsts bléabmhmg higher.at ure 2:
-HElI _No.11-632656 Public Bulletin D sclosure

P%ﬁntlh'éerﬁﬂvsrﬂt TS AIHED Nogre 3Bade hubls Budetie) 1t is
b, f bl

P A 2 T e P PRl B AP e s

Discipplireeof tvailheermtion ding to a chanber froma gas

su I]yf cility as illustrated in Figure 7, flowrate
—@3&&9@3@&%@@/ is lowered when critical pressure
[06961di 1t {088 ét@cto(?]ftth%fpl%sbhf Frieatign 8! st Quﬁro‘bﬂemttﬁéi with a

pressure P2 e upstream side of control val ves
coandninali methach wihesewitly egas ishatuppliesd dduleediviing gend r@amber
of control |ves Vi .and V2 are smalLl . 20 |t is also .
et fier SOBpEdRBl Thithralan Fibine: fafiiaid gpiedcturacy i
loRERR] @fMehh@itical ]Méd%u?@%ﬁﬁtiﬂli@% dreut dfey ereBRSIdWdllles due to
t he TOKU- GAN- HEI No. 2002- 161086, two pressure t

. pe
thatl piesisure Haant theyupgirean|dide of contrahdalFeg \Varang éémae@dln the

VR e 1o ARGRT U Fhdr B ob PSRN ARY RanS b el o
conpisi §1as ethotRSr dBja0s of theAphéie itntion] BctGive @wdblé'm that,
sol ve the afore-nmentioned problens, inventors

wil dedntquesenty sleveianedduithl Bise d OK W& AN %\ln&JOa?OO? 161086,
twgeﬁﬁgguresﬂygglc}’wgfornucﬁéf{tw cgﬂﬁlollers FV1 and FV2 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 ratic Q1/Q2 from a gas supply facility 1
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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 claimed in Caiml is fundanentally so
constituted that, with a device for supplying a
specified quantity Q of gas G while dividing at a
specified flowrate ratio Q/@ froma gas supply
prbadedity 1 -5 provided vvith a flow controller QCS

ach hrou Iu it of brapch suppl
Wil s oMtz QS TR ShMBRT by aredsro B AR REaREt) supply
link§eGendsd her ﬁ%d Sﬁ@ﬁ@ﬁ?l%@ Yah e Qedapd tkZendy ehereof,
provided with an afore-nentioned plurality 5 of branch

opsnppbse valves @V 1anarfdVGare pexyided wiidl ayn adorg-mestored plurality

I BLi d t
of BYBRHE sl Bes S AN TR R, il 2R Puprse ine BLron
thé dBRingtrehAfsite of af GEIEEIBsk vakeBhY1 @ndt randpe sohea® branch
side of an open/close valve OV2 and branched fromthe

supphntite silpplaybypass ne Ble pn dbe wawnsfisem gida f @n open/close
oSS it LRy FRABEAR Pl gie  pressure e

dl\ﬂél@ﬁsqu.@tﬁ@@‘@ﬂtroﬁ’& FVt Gorireatsed €o Rhe sifofeemonsibded ttﬂ@ass lines
branch supply line G.1, and a pressure sensar

BlireardiBl 2p Be BERRSETE 56NEQr PiSs ObMSREHIS @msydre i IﬂedeLtiﬂe branch
d 0

s BRAE 0 b AP ThP IR, BV FRELGR R fhae e

brawats suppity didet®lat are provided! device CT to regul ate the

(085, e peesine ranei ok TPt B @?@w:@e@@%ﬁ&% Ciaim 1 s
fuﬁdérﬁ%ﬁ%ﬂ?%obt%r‘éﬁsﬁﬂeé%gtae BhESPYER O Ytﬁ @gg e degree of
t peC|

supply 1Tne and set pressure to reac
opfenow obb eresdure t@id QRisipn cupdityi contes|ten mnpromffdechm reduce

re P P12 of the branc I l.i ne and
the; Gt ricenDRMGRT Achial] Prasqurd &b T Dringh SaepPoang srd st
pré%dr@%@‘?@gbﬁ‘%«f‘gbé@he@rfl%ﬁtsﬂé"t@ ritid QRrQ Y cgfnp%ﬁnbrlﬁther one of
br anch i nhes GL1 or GL2 neasured

sepiessiuTe EbnsroPlzP@T ther brarech pure;sigdrneSS@hscandDSl.z to reach the
1 0N as

spEeeRUIoN FaB ERG Hy Q2 Yt kst 45 flaleeltd bTa gr PT2 of

thé BRSAAH S Ssly tiRas AN BN GlkasEreviay ieMesdiié &hsor PS1 or the
open/ cl ose vaI ve OV2 are pneumati cal |y operated, and a

PresgUrelsenapvBESsV i s 25 provided for supplying actuating

[0@%[?]\/;%@%8%%?%%&%% ¥9|cYa|m%' |na6ga }nhg ac%%?@iﬁﬁ 8%Elaim 1 or

Claim 2 is fundamentally so constituted that an open/close valve QV1 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 OVz,

[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 OV:2 are 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 controlier QCS.
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[0021] The present invention as clainmed in Claim4
according to Cdaiml, daim 2 or Caim3is
fundanmentally so constituted that an open/cl ose val ve
Ov1l and an open/close valve OV2 are nade to be
integrated. 30 [0022] The present invention as clained
in Caim5 according to Caiml, Caim 2, Caim3 or
Caim4 is fundanentally so constituted that a

[OQE&]ssﬂ'he prgzent | iowenttantasolclaimeBC® iFams @l is ofundamenigily so

RN T N R T R T e

wrﬁ;réaamdfm@ hhtan RPERBEG W SHRPtIoNQ1 QS REA bi Gk aupply fagility 1
gas G while dividing at a specified fTowrate

prp‘atﬂed \@h@ﬂprﬁoatr@;lhs’ Qe lintof achambier1C ﬁdw"@wu@jplura“ty of

[ |
ordht sPpbly isoChs aeEann el ST E anf 45843 e enos
théimebi)@h/@tc%‘é valaas v { laNGdOt/@ drbeinstatlsd drhanesafore-mentioned
open/ cl ose valves OVi and OV2 are installed on

Dl'aﬁ%'FYeOfn@’ﬁﬂPBﬁé@D|YrJ|rm8afl3Lt @ Glgrreapactaighpand 3l I5e@ ynass line
B a1n(9n gare2 ﬁgt?éérln {%Hdo;fgn%???? QYRRSSV) éﬂ%\?{&"r&hdéﬂ]from the

ream s open ose valv
brlanahncdlfpxﬂ)ly Hioen Che, abbgpahs SmppByz |0mdhé§|_d0W|astt3aJ'aSSIde of an

line BL2 on the dovvnstrea(r}] si de ? (‘éose
ORPRYIES SV faV b ARN BREE O TGS Y AU SRIBRGe (Gl & pressure
tyﬁ%?dlwéloﬂr&t?érﬂftﬁe o(n¥ ey %bﬁﬁ‘ecﬂé‘%ﬁb' fh¥ %Pé h%ﬂt%rneﬁvbypass

connected'to t ore-nention ypass |1nes BLi and
linBe2BL amddf BLt,hand dudghes supessers eenPSi RS teeaseaseire pressure

BB Brark b ke b b8 Sy 8 moasure
preE&NehngiRRthY Brbﬂ@h %BP@rlﬁ]eOGQ‘é'a?@‘ﬁ)r&ﬁdé@%b tRat gttalal quan’uty
guantity 15 Q=Q as is supplied while dividi

QF@n tanélgaﬁbersugpmd mercwdmgvunm archagukert @tateksmed vision
rg by openi ng the open/cl ose val ve of the branch
H l'ine which has a larger flowrate to regul ate

Q¢ BAd @IbepehirPeRl fitertiobb & adleostheBithhemedpplpri@esuhieh has
type division quantity controller FV, and adJ usting

a davgef flow rra&eetcz)frewi@tez@ﬁ%rd@@&e shipmsning e thgi alereraeentioned
Qe BG Bl STty Sebioye 20 dad R IofpuuPE M ke, of the

brtah@h l@uppghm%umbﬁ Hastee Ruger #ADA riahe tdtranislansh pipyly |||m§3wh|ch
4] The present invention as clainmed in Caim

ha;s @@o‘wa!ﬂefg‘lq% ratpalwsgenyIaipg RiagEIeBLNe Reanidypgpiptine GL1
RO shofaglte, Lyt LTS on duant L

[OQRA¥ érrr@wp@sleat waentias tasatlaipnes suCEIof 7 acboatindy 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/Q2 by
comparing either one of set pressure Pl+ or Plz of branch supply lines GL1 and
Gl:2 to reach the specified flow rate ratio Q1/Qz with corresponding actual
pressure PT1 or PT2 of the branch supply lines GL1 and GLz measured by the
pressure sensor PS+1 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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supply line and set pressure to reach a specified flow

rate ratio QL/ Q@ by conparing either one of set

pressure PI, or P12 of branch supply lines Gi and

G2 to reach the specified flowrate ratio QL/02 with

correspondi ng actual pressure PT1 or PT2 of the

branch supply lines GLi and G.2 neasured by the 30

pressure sensor PSi or the pressure sensor PS2. %OOZS] _
ard heepnestmatly i opesatado rarak ac$witeredaive BVaisnp®vidasbali sigPplying

achat{Ra S i ons AR vt S RIS ) Bbe FUPRMUIGE BV so that
th@%%@ﬁﬂ;‘lé&aa{/éNeWQH@%@%CW@@p;ﬂ%ﬂﬂW&at\ﬁim Wi léffﬁ%fvsw soly quantity is

provi ded for SUDﬁ' ying actuating air tot
magreapen bydhe shileh®dveaBlY- t he open/cl ose valve OV2 so

b Toh B RPF 10 ER 4L el 1} Bl Ba5Lo BRI s, caim
7 8MWCI#IM 8ak \ee M¥deShh083Gksdive typeSRm convelidriisrusasl for a flow

claimed in Aaim9 according to Cdaim6, Caim 7 or
coptrallef @GS so made that a pressure type flow

I LS ysed for a flow controller QCS. Effects
E Pﬂhe%\léﬁt'dﬁ [0027] The present invention provides

[O@%]ﬂ%heq%réeentﬁup@rht&dmgrcgaﬁesmidleeicéifm'r dupplyingOgaowaile dividing
chanber froma gas supply facility equi pped wth L

to @ ShATBBAR BN 8/ JaRHTLAPIY ﬁc"&s e&HH%ﬁqut g Yot Corgeller yhich is
sode¥h&Hufe tﬁé‘t?%m%}:]”@ FoARE TbE | R pAHID A t3heRifRid quantitty Q of

processi ng gas le dividing at a specified flow rate
proatssing@ke whitorivadiggsat & wppkifietiatow irate tateqlizfpedrom a gas

s b, PR S B b GEETRR o MR v o
pl%r%ﬂwf tﬁ}‘a%ﬁ%u%&ﬁ}n%és ELx8AdtOLLAnd BRoRBEBIdESBEATd 4dixed to

ivi'sion quantity controller 2 conprising an
the pen< Ithereof,val digisiapviquanttyosanirakerall e@mprising an open/close

f < ti d_npl lit b h L '
L e R o S R
linds bGRNGIMd @mpﬂesspbbmeea?é [9ypsBelinto WISt bemrhetdeodf a branch

t he open/cl ose val ve ,, a bygass line BL2 branched

supphniine Gilarmrhtheugpwvpsirear s obthe apeRiclasst b g@ bypass

o BRI PRt By SLRRESRL g e o
opeynasse Vave Bub, Apekdshee Byeadisisldmguditly canpolsEV €onnected

sensor PSi to neasure pressure inside the branch
tosthigpbyrassnéne BL1 and theppyRask dngeflspra psessyis aeRsqyrBS1 to

SRS B 5 908 s DAL AL, KuTcafha dibsayr sonsorPs:
tofrasadureypréssune iasiclahbdrafcls supplytline Gheds fristalled 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 GlL2.

As a result, pressure control on a number of flow rate ratios Q2/Q1
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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25 quantity Q of gas is supplied while dividing into

the chanber at a specified flow rate ratio QU/ @

t hrough shower plates 3 and 4 fixed to the ends of

branch supply lines G.i and GL2. As a result,

pressure control on a nunber of flowrate ratios Q2/Q

becones possible accurately and quickly with the

pressure type division 30 quantity controller, thus
dividingeloi nghambex diaim éngasstipply faeiliakauigpreasyiin ﬁ;ﬂcx%g@@troller

onRRiER ESCAR TR FLERRER (2" SIH e Seffegouanty @ o

prébedmey ghsoimite GAsdiBYPE X sfpa;eiﬂedt ﬂoquart@patﬂo @ 1/Q2 afrom a gas
flow controller characterized wth a ne

supgly gty i Wlap@%@etihfaé@“q%wf@l@ Q?&lnt%ao@@é&b@fgthrough a
I

oIt ranth Sy Atls By T RREIG £oind SR pRaESis fhd 4 xed to

thé | @vdsc tingreof,| ar diJSHn I@ﬂmnatylchanbelﬂ&rt @r commbriaing an open/close
i nes Gl

a@%@ﬁ@'v” :ﬂy@? AR SRR m?ﬂ@f@?ﬂglﬁﬁvi‘ﬁ%mw supply
Ilng‘sVG RNt iéséeﬁ%’rﬁﬁ%lﬁy&%scﬁﬁ@rmﬁ' B n%ﬂednfrom a branch

open close val I nst
suat)tyr neréiitii @néve pbwnatreay siflebofaheosuppbye Vialvee©MEL i bypass

ing" B SrEAh SR 4 fueRe S o it » EAREIGE et Buison
qdamﬁtwaﬁnkﬂiesaw z«f@»weectéaﬂto trtbywéa%smel BNEaRl thdhpvsdiekhe BLo,

froma branch supply Iine G2, pressure type
a uraﬂssre)ﬁenspfalﬂSn ty rrcr,&ﬁﬁumlplr@%w Imjdﬁéb@ édaneh sueply line GL1,

andl R Fips i s he 30 b Breatll Brassluliin v BERH Sopty tine
GisUpPlidstailc® Kdtheenatith aaf@feemm@né@ng@g s?@%w FabBAsYr @nd a
pressure inside the branch s&& line

chiapdiedl Ce@ndetltocthat e talpbgela Rotted Qpaef gagpwle dividing is

su&%ﬁfﬁ !‘rit?ﬂ t@%ﬂ%@néﬁti lg@dﬂ'gﬁ rlngerd@;?t Of?észr%fjgfnﬁ\tl raﬁe%‘,%%gimd Q2 by
regDfading rme@ém@eomm briresh st dineCGhS aﬂﬁstﬁeedrefrich\/\wpply line
rates Q _and regul ati n1}g1 pressure of the branch

G%Bﬁlqpﬂmm@ﬂ@.opsﬁépl@% vBWgne asbfaﬁpv upRY lieg 1ayng a larger
floﬁ\PetB' ngugrqhggﬂgr%%so&eo é‘rluﬁgj ot the ClrﬁeﬁHB Red rb§‘§hre type

I'ng a | arger egree of dpéni

divisiohhegu aftidy eonmljferom‘edthnsa@:smt?g arﬂ@mzaatdﬁil@mmnmng from a
quantity control|er FV, thus ust i a 0
bf@a& SHRRVAYNS haiing aﬁar&%rﬂ%b# 1 $YRPIA AR in§ra0a a?lgéﬁl'y line

T T e
lineeLbr anch supply |ine Gli
and the branch supply line GLo2.

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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and the branch supply line GL2. 25 As a result,
pressure control on a nunber of flowrate ratios Q/ QL
can be perforned accurately and quickly with one set
of pressure type division quantity controller, thus
achi eving excellent effects of making facility costs
| onered and pressure control easier. Brief
Description of the Drawings 30 [0029] Figure 1 is an
ovéigire Bdbheardiasic dilegk diagramerplaipressudeviype dimigicsn quantity
nf ﬂgd for supplying gas while dividing to a chanber
CHWBIPE Yas supply facility equipped with a flow

CO'FHLQE'@ES ﬁﬁé‘@'((%rﬂﬁut%@! VA18ePf ®SROLtrhtdvPRt #él’eﬁhorrs%etween set
Figure 2 is a basic block diagramof a pressure ty

pressurei G- w@nﬁlzt)_\,anct@ntiwa@rerﬂowraiﬁu Alice (B/Qsin Thﬁé@vent that

SHERETHED Y Ao B B8 s STS RATy | Ba P BT T il Py wnie
dnhéh@%@%@lﬂn the event that 5 shower plated 3 and 4

to be used are made to be a Pattern 1 with suppl
whifiguredd \§ neg (wmputggir walyesFoglistrate the sawe relations in the

e\{eﬁ? Fﬁ’éfts%%\r\}é?l lIj & 3t Qn('! 4 tiﬂsot e@é%ﬂ EFée @%Btorlfé Qthagﬂa?n '2nas with

event t hower and to be Use
Figm@e3t o beaPatternZas with Figure 3. 10 Flgure5
IS _an exgl anatory drawi ng to show a nethod fo

supYen Ispra@c%@taﬁ@tcg’asdfadwagd@aﬁsb@w @ymu%thﬁa for supplying
I
pré?%s?@é 6&{%% ﬁé giriﬁ@ﬁ% " ?yug Ir'ng"\’a EONSROhEI %ure L1¥Pe flow

to showthe ca
contretler ﬁC|Sr ocessing gas is suppli ed to a chanber C

fr I by 15 [ , .
U Biuiterd M pn SatatatRt Uaming 36 Dot 1 case Whelgln Bropessing
gasﬁs%ﬁggﬁ@a %@tc%}htﬁ%rrqy%ﬁw L QirioYakhe 535@%@%

processing gas |Is suppl |edtoacha froma gas
usa%m)plp}umahtyrquareqwrpptede\ﬂnmmtrqﬂeessure type fI ow

roII ﬁ u5| n tconarol 3 th ference
Ch I Pe ésé' Qs draygng 8?.‘%]0"‘8 eéﬂﬁe §E‘ processing
gds Resufplfdpidel chbhises difdsiias dRis supply source equipped with a
pressure type flow controller by using control valves.

List of Reference Characters and Numerals

[0030] BL1. BL:2 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
GL2  Branch supply line for the edge part
OV1 :0V2 Open/close valves
PT1 PT2 Pressure in branch supply lines
P Pressure inside a chamber
PS11JPS2 Pressure sensors of branch supply lines

QCS  Flow controller
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Dc Gas discharger for the center part De Gas

di scharger for the edge part 25 FV Pressure type

di vision quantity controller G.i Branch supply line
for the center part G.2 Branch supply line for the
edge part OVi OV2 Open/cl ose val ves PTv PT2 Pressure
in branch supply lines 30 P Pressure inside a chanber
PS1~JPS2 Pressure sensors of branch supply lines QCS
FI &V conEIectrIcEswitctOvasve Electric switch valve 1 Gas

supply éaml ¥ f2 Ew sion quantity controller 3
Shower FPSS4PRYY RCUDE di scharger for the center part

5 3a O phiigisn bphbtifdmtidlep shower plate 4 Shower
pl ate of a gas discharger for the edge part 4a
O 3f i ceShower n’aﬂ@ of A gasstisvkargpl trdh@esntavpaet to Carry

Qut, _the |on 031] The e di ment i n accordance
(%ﬁ' rb}fcg ‘?I?W ‘5}% %8 OY"S"%@%H bed 10 hereunder

with r4ef er Sﬁéﬁe?@la&@%fdr%’ﬂ@ d8shargegfvrend edgeparover al |

schematic diagramto explain a device and a net hod

foﬂasup@ryimghcgagnwﬁ I'baéhOW@Fﬁljlf@o a chanber from a

0Q ed with a flow controller

. sammi In\?&w invention. In Figure 1,

[063 g]asr r%u@mlbxbdfrﬁ@mtl |hta/ccbrd:=mmf withtha ﬁamﬁtmn&@rﬂm&m&j@écnbed
processi ng gas qgas mai n val ve Vo, a flow

h@f@%@‘ﬂ%ﬂ wighr %@%qtﬁé "PWEIGSA di vi sion quantity

réLﬁElﬂe{s n 89 E%n%tler ﬁ%n’?té ¥R a X'O%IVR:% and a method

qua

Ity contro nication contr
fomsuplmiytmg:TgmdeIEe dnnﬂnmg E@%%hd?nbdaméno,mlm @asgwupp]ly facility

CFg%fsdag‘@@t gf“(’)‘?""f‘%@‘%ﬁf é?CSa geor 50 Ogr edqrgtaq!fgr@ggntlon In
FI{)% L EQ%QPW'%&_?H (%r %%qegréaggp r?US)QJQIlrcYe 5 @Ieprfo%éssmg gas

cen l'1ne for the edge
Gpagas nipia \t&b\t@l\/oqaaﬂuw Wntrﬁllega@CSQ&n@hé libev rAatession quantity

covr\llltquolllgr complgée P-[':}l pressE)L-Jl}% type division quantity controller FV, a

communication contral 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, Q1_Qz flow rates while dividing, PT+ IPT2
pressure in branch supply lines GL1 and GL2, Ps pressure inside a chamber C,
PS10PS2 pressure sensors of branch supply lines GL1 and GLz2, 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, EL1GEL2 designate signal connection lines of a
communication control circuit CT with pressure sensors PS1 and PS5z, 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 controflers QCS and the like. Any type flow
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pressure in branch supply lines GL1 and (3.2, P3

pressure inside a chanber C, PSi-PS2 pressure sensors

of branch supply lines Gi and G.2, 3 a shower plate

of a gas discharger Dc for the center part, 3a an

orifice hole made on the 25 shower plate, 4 shower

pl ate of a gas discharger De for the edge part, and 4a

an orifice hole nade on the shower plate. [0033] In
coatidil&iso QCH ncan gwen:lploﬁad UEL2 flewi goatrellesi Qb as long as it

connection | ines nmmuni cati on_control . ci i
Rt peraiebina Sbirker SR PSR nR ORI oIS} RS fustratec
in GRE BRGTEL b FRRE ANGOHEUA! FRld RECIAR foPla fiow ehtrotler QCS.

wth an electritc swtch 30 valve SV, and Ti a

powe
Wéenracepatiigdhflowvnate setingi sianal (PS)GBm]pUTtﬁé to a control urut (CPU),

af ore-ent i, ,oned facidity.1 co
pris BT o, MR P Q8o B8 o AbSicel Y i rPREY IEF o fopye! valve
Ce ot frlt lenswCete @@lmtth@ dokBstréiin diddes fabﬁMhaﬂdelP/ adjusted to
controllers QCS can be enployed as a flow controlle

theg@stﬂ@wuatngés it functions accurately and quickly. A

Pr& Our% B}QR@I Fll) V\f’agg rHJtB%tI Slﬁngpag hbHégﬁﬁcﬁrq% tb r\hgel §%usted

afo er éw

flo@s@fﬁté% bapr@S frorWlﬁ@ conipeehit (EEU).| ot |Befben6 eﬂiatlthg deviation
X is inputted to a ontrol uni t
beéwegg Jh@ flow satet *P@t'%si'ﬂ?létaiﬁggiﬂ‘d@so?”%‘ﬁh%ﬁfqr?r,‘@e'ﬂt"?%ed control

ﬂo(r\)/\ﬁ qltékégt %%p%tsﬁgﬁgln@éﬂ eMRUE e RBstildd Firhd OWn' ‘?ﬁ&t@utput

amside 1s automatically a J usted t
da\/iwcmelabﬁbnmlntgt sighal iAtsmsnittedrftoral tHd GPU a@m)tolnwsr,icated in
corresrﬁondi ng to the adjusted flowrate is

F'%‘iep@)t@%ataft?%lﬁt? e control unit (CPU). If it is found
05@% Tihe A l%'éhﬂB &Qﬂ & %‘)Wegurhrﬁtﬁf doh Ilé@tZec&ﬁbFléé‘Q a plural
I nput signal (s a nmen

t he afor i oned control
nuraler e’ebpén@legmallveQeO\éxaedd(@Vt ha mleeswﬁ ty@@ dnvlmqn aoantity
ut devi. atlon abnor ma

[ t/
copBlleh T Btoer B tinel Bhedra: ST i r et B thesg, g lectri
svﬁﬁcha@al% ahefbrl Hefing bﬁ@%sﬂ@%f @I endrertd @Rfee plates 3 and 4

division quantity controller 2 conprises a plural 15
comm@b@d t@fthemd/saﬁdganofasup@yWESaam theolikea pressure

(0RHRE A5 SHeb B R potheftBRbrriBhed breShuf BT HRRIGR"
qLI:éthtyCBorYt?(blléf? og\ahpfr%s@@@mm vamnek choal diirf céMirolgndht (CPU) for
2, orifi ce)ﬁpl ates 3 and 4 connected to the ends of

th@rem&ml s\tﬂd)‘{ﬂ Y iansk theafilie e regulate [tipamoree oherening of the
eSS Y Ba LN cRORE R R g g o
camtitioV iskghat omputedd gar thrédJxhd dine ELs from the communication 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 Qz 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
1 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=C1Ph by
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the control valve CV and the like, to regulate the

degree of opening of the control valve CV through the

nmedi ati on of the driving unit part (CPU) with the

control signal inputted CT through the line ELs from

the conmmunication circuit CI. 25 Wth the enbodi nent

in Figure 2, a piezo-driving stroke anplification type

nmet al di aphragm val ve is enpl oyed for a control valve
adfsting IPheif e relatioesitipo fbd) ﬁ?eswmimmcubeﬁ\mampressure Ps

anti control|er FV s that it is eas dapt.abl e

inddeR GRS oo st orahg \as g piey R GREos nole 32

onﬁ@an?&@B%‘%éBrfBrﬂﬂﬁc&tbﬁpéfﬁﬂpp' ied into a chanber C
hrough orifice hol es 3a and 4a nmade on shower

pI Siredardy, @@ivwlm"e@p@rdtty iy codirolied withutanmivia s=Cefl2 by Pl2

R A ol e N
chaHfdri ¢ Yand pricssGRNPLAA ek WFétPea'#nfS?(ﬂéfo @héDOﬂQ:@Holé)%a of the
-12 adjusting P11 if the relationships Pl 1LJ2P3 are
shewuien triatactidsdbasdgerast whereg aunﬁls%areacmﬁﬁﬁtér epegigignt on
h
B SISty Phad ', PSRRI L bpblfa Sl Sl Br gas
teﬁﬁlpmétaré)y, a d| VI sion quantity Q is controlled with a

rmul a Q= {Plz 5if the relationship
Ofﬁﬁfﬂ ﬁeéerrlagéo@gmﬂe rea %@Wﬂtlﬁﬁ%@%%ﬂwcﬁw gentgol circuit

CERHSIS I BTG B2 L MRIPAETR Bestheitn o

pregsure (yplreévisidn agdaiGy acentesliest BYt andependientrico r$wm:he valve
cross-sectional areas of the orijific ho g 3a and 4a,

thigyginrthe fagrdiatign ohaignat eppacdienrepes '8‘1 Ref erring
(081 ATy %é/cl&é@ vahear @é{"'ﬁnéhé’@rﬁgtt% él%@é O %OB’F 50hormal

C|rcu it rovi de ource si gnal
opemptypet\elnenemaﬂh Tls oand Lﬂmiﬂna:ta’aue tod dauwr‘pg aﬂ;swtdaetny@eupplled

t I I FV and
o i SHePeaER e oG OUF 208 qieamaly g feed When o
df\LIélBﬁ%}L@ﬂ%tﬁ%t%ﬂ%l’Q |E3Qf9§95]tatérbeQ#t'ng3| ose valve OV is
pneunati cdl |y operated. I's of a™nornmal 1s open

O@Wje When enstanting smad)p@rhotahﬂew quantiy 6,00 desireifleyv sate ratio

@él %%IQ%%&E’E} P@’ﬁg?r{,l %ﬁ@g%&r%gtga%gﬁ%feaﬁ/@ ltii%eik%ﬁre inputted
thURAL ithy m.éﬁ&d &b dhbSpblver Sb@lce/gnd1alifpaig temaéplﬁ a

When a starting signal, a total flow quantity Q
coprsHinisafipo\ganiiok cirawit & T (uakes, the bemsinayprin lipgt wé}a rpressure

se? ov\srrb%vl‘eorf s%lt %trsgsu%eatf’]h a%dalgl%l E} Qﬁbjec{(—?o-éér?tr&%%ﬁ%upply line,

while the remaining branch supply line a non-subject-to-control branch supply
line as patterns of set pressure ratio Pl2/Pli 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-controll™

Open/close valves operation command
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20 through the nediation of the power source/signa
input termnal Ti, a comrunication control circuit CT
makes the branch supply Iine with pressure set |ow
out of set pressure Ph and P12 a subject-to-contro
branch supply line, while the remaining branch supply
line a non-subject-to-control branch supply Iline as
patterns of set pressure ratio PI2/Pl1 show in Table

Sel préSsuke cationi S ehjetipin-camital of Ocpienmm)ste Glveppesatiom command
cuhi At

contr nl

%:? /cI ose val ve of the non-:-subje t-o-—-control—bragpeh
% v line ile it closes an opep\/ﬂl ose val ve ofd\)

SUngqt to-controtl

__conmuni cati on

contr ol

q&gncn Su

circui

I CT determ nes

pPIy TEpee FUrther,

a0pen
val ues Q1

“and €1 with
ratio Qnrn

gi venNGN&|
41]

flo

rTnhln;} Set

w quan®pey Q and fI owOp&ne

PressureRa + 1

Subj &ck -t o-cont rol

Fﬂh’:)en/ clo

LI .9 " |

se val Q@@noper ati on

Close

conmmrand - 13— Set

pressure rat

o Subject-to-¢

At r ol

Open/ cl ose val ve operation conmand P12/ Pl 10vi OV2 >

[oa4A]i Gyommmg a sﬁﬁ@‘ﬁEﬂp@gﬁ}»lem thelirampenatiosecdro®i 2jreuit CT,
pr%B Irgp fg:np Gi §u Ctltfc)L)q(?cggSI ?)narlp_eﬁ gwgﬁa ﬁé%%%glig%é&gted with

th%géiﬁﬁybm%émﬂycehﬁem Pypply line side is

the pressure type quantity .
cohtanotllyea dammuamtupn @ordmhnunmuda&:Tostadammarmcgr sat wvalues

. sfarts co set val ues al _pressur.
wilf aghil eSSiPaby  rammensaia. sanahmeasiand nd damgyifed by a
pr@§§ﬁ§%e%s§??%°6f fﬁ% QlbjELeoseitRs brakH am CF?'ImBr an&h signal is
supply line, and a signal is transmtte 0 regul ate

trammltle@rt@eeglﬂlabpﬁm dgause ohepehing <if dhe @Mﬁpntquantlty controller

9 ML AL IR AR 1

mﬂﬂﬁ%%tbrﬁ@ﬁrlﬁ@‘ﬁ vbd Atstthat aa@bupfea@ua§wmer3hé@\e@t pt"ékﬁsnl re, the
set pressure, the degree of opening of the divisjion

degriedmof opestia of)theedlvrsupm supgtily sardellet 5Vt isi R@de wider to raise

B TES  o BETGFY BRIy TPt rmegts of
th &on@)R1s9A, arbhf@UndSto e te@rspritas iy, eachisal lprgsuretibangher than
set pressure, the degree of opening of the division quantity controlier FV is
made narrower to lower pressure PT of the subject-to-control branch supply
line.

[0043]

relationships of supply flow rates of shower plates with pressure.

Set pressure is determined beforehand by computation of the

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 GLz
as shown in Table 2 and Table 3.

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

valve operation command] to flow rate ratios PATTERN 1
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15 set pre
guantity c

pressure PT of the subject-to-control

ssure,

ontroller FV i

S

the degree of opening of the division
made narrower to | ower
branch supply

line. [0043] Set pressure is determ ned beforehand by

conmputation of the relationships of supply flow rates

of shower plates with pressure. 20 The set pressure

ratio is determned fromthe results of the

Flownpid @dticonSeassduren tkéidﬁjmﬂ-toaicmtmati o| pe@/close valve

upplied tio branch su es, GLi as. shown

el e 2 @ Habie 3 [Cousan orayangy | seeBieBedipand

rati o/ Subjlect-to-controll division quantity7Opap/ cl pseny,

25 val ve operation commdnd] to flow rate ratios

PAHVERN 1 Fl o®.0%3 & Tratijo Set pridssure Close Open

Subi-ect--to-control (\nnnl close \/n_!_\v/e QTZ/ QL ati-o

PI 2Bl 1di Vi si I’ BW quant i tyopéjr ation cot ma(’ﬁlﬁ’S@\/i Hvpen

n 27079 311795, > 1PnhC

21 41473 3 1P|1|°Ja‘oserer 1/11.041'> 1P1id oseten | OPe"

1/ 201736 < 1Ph2epend@ ose 1/ 30. 611 < 1Pl 20penCicese Open

1/40. 520 < 1P120penC-ose-[-0045] [ Table—3]- [ Set

prebdure rlat i ngdgﬁaféct to- cont rdtl2 di vi si on Open Close

quay, T ty7/ Qpeni[, vat-ve oper atgjgn comrand] fpw

ra?{eygrati os P Rﬁl Fl ow rate raljf |9o Set pt es(s)B8n Close

Subj/ect -t o- cot 520 <Qpen/|cl ose v@lye @/ QlratOpen Close

PlL2/Pl|division flow quantityoperation command

[0045] [Table 3]

[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 QOpen/close valve
Q2/Q ratio Plz/Pl1 division flow quantity | operation command
OV1 OV2
4/1 2.008 > 1 P4 Close Open
31 1.795 > 1 Pl4 Close Open
21 1.473 > 1 Pl1 Close Open
171 1.041 > 1 Pl 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 Dc2 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 De2 having 476 orifice

holes 4a are also ready for the shower plate 4 for the edge part.
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Ovi0v2 4/12.008 > 1PI SCl oseOpen 3/11.795 >

1PhCl oseOpen 2/11.473 > 1PhC oseOpen 1/11.041 >

1Phd oseQpen 1/20.736 < 1P12CpenCl ose 1/30.601 < 1

P120pend ose 1/40.520 < 1 P12Qpen Cose 5 [0046] Wth

the present enbodi nent, for shower plates (orifice

plates) 3 and 4 of gas dischargers Dc and De, two

sets of shower plate, that is, Dci having 420 orifice
[0®vbT]eBuBhemnareDti® htoremyent8m ecrfidw catehatie $4@1 aar beagdyat 1/1,

Ol 1 57 1 SPOUGE B Lot s
spRL A8 byt thétgaisssud%k chambBe si2ef aftliset redare satftamiéputted to

Dee having 476 orifice holes 4a are also ready for
the mpu toweinapl te 4 for the edge part. -15 [0047]

thernpre.. th fore- nentione I r L
O LS Tseypbl o L6 BRLLAE Sy L8y ghelyd g, SR e
aboQk-JHoRTS TalleCR pidt Tablers thé sidterimiael Br esswputing set pressure
specified by the gas supply chanber si de% and set

Plprassk itle ormaithe upereaipusitdedot @nfiieacholgpuda t @dhidsaireqyired to
- 4 2SCT I - P n

oS G004 e PRpERRIUBY, SFiie TpubISIRNES RriFlpe goes

judgibf ewith ahe Blereesizeneshdynuedrgpatofngriics hofess Sar end Pha of the
and P12 on the upstream side of orifjce holes

3a and, ..
shower glates cbiand 4 @ B KanGacteAdodns tidserit irgReR gas supply fines.
. ] . | - - . . R .
“TREE |08 Y AT 07 ity ighter s
prassliréd®lofind fd1 A0 trehopetrerh aides obBtaamet #omdhbeoourtatored

bR S DRI UOT 5T S Bl erhEnienas) SRot,blate i and 4. there
arg ?:g%%éﬁrb\éf&%han@rae%bﬁaﬁég (RE&iRAder c%ﬂe%ilr%éﬂé@ﬁtﬂ) R shower

e obtained fromthe conputation. [004 or -
platendi hevine A Oodrifidee hatasr 8a it roshevehplete dbhavieg 360 orifice

nfiedd; aart mpiafiol BRfdnafich bR Dedefte e Sihues pate 3
haity 880 $2fc®hbldsCsa BRd essiverplate S having 476adiick holes 4a.
havi nTghéGO orifice holes 4a, and conbi nati on
j

[005@r el rearelatiorship ed thatafereynmentiohed dvisimer flgw getess Qi 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 (P1:P2) ... (1) and C=182 x D4 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 (Torr), P2 downstream pressure of a
pipe (Torr) and Q a flow rate (Torrl IL/sec).

With the above equations (1) and (2), internal pressure (Pl1and Plz) 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 (P: =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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having 480 orifice holes 3a and a shower plate 4

having 476 orifice holes 4a. [0050] The rel ationship

of the afore-nentioned division flowrates Q and

and pressure Ph and P12 are formnul ated by using the

foll owi ng equations of 20 conductance. That is, the

flow rate Q of gas passing through a pipe is expressed

by @C X (Pl P2) ... (1) and C=182 x D4 X (IPI + P2)/2
rebatiohghips. if 2the whene (Eattﬁé"prﬁsﬂlﬁtsaash@\ﬁabdlﬁtﬁc@’ of "the gas

/| sec D the dia f

digsrar e Pse oS B eipee o Bt Sice nAIgE (ARG intomal

diéﬁﬁ@fdr)of d°2mﬁQpV\@ﬁ@ ESHBWE g ater £ of)fheagasz&sphange(rm for the edge
and Qa flow rate (Torre-1L/sec)

paéhfﬂ@\fm@%O(QUf'C@rfw'@awth. an atﬂranal Sr%@%‘ﬁf of ﬁﬁmm@r@fﬁwbmed
Ofl?s &ag%qxp%oté?gmvrfﬁlg%o 8 ()S(Boigﬁﬁtr&l §sur§ Fl?éjﬁé’ﬁfter part

e orifrce ho

arghedetolppriseu s P2 fbhﬂwé edgthpart an'dae;dmpdtedenhbllng afflow rate
the shower plate as L, the interpal ress

ratin AR{SerQYRa) B 200 PHIGIGT. JEOREXABRISs 11 EASH O G @pgsgapg 800,
0@2 n@has e @r"’af %ﬁglﬁ%f Rigl rﬂééﬁ'\%ﬁ]é‘%'f‘fh@ffaﬁofﬁlgwwéi gontrol

respective Igure 3 i's nunerical values
presawe Ris an trreapd]\ge Iplartssidatanagedriteol -présswedt i onws Higpsgnter part
i n the event éPattern 1) that a shower plate 3 of the
sigpbecemesraYdbr Dc for the center part having 420

[0@5?f 'ﬁ%ll%ﬂb/eﬁ qu'ré hy %nnur‘?lbﬁﬁé‘lavalugé AW a8fa GrapiiTh aiRfevent

hower the gas discharger De for the edge
(Paaern @a\thagam\mn pliatee 3htolr ez gaﬁtd'lsdﬁﬁl’gﬁt &imkar the center part

SR e MR SRR el U b e it

4 fhea Ry @rscﬁéfgter @@%ﬁ% %@Pepﬂiﬂml&lmdz’liﬁfcﬁr[ficbhﬁo!eégﬁlth an
part ar e corrpute rraln | ow rate rati o

infeRna-qipretyr aee aovps@rrmlet Epr eRampiscanptase phQz488001200, 800,

Qﬁéﬁ 83?@%8%13\4 S%OQF/&? - 3h I‘%Féﬁo ?ﬁéﬂcc%tn h(cp e@io ﬂ%{’;’n of control

predure Pl p tBedaRIgeasdrt §id@&armweomm1tm@¢smeeissunehelcenmn part
the center part 10 side becones 1.041. [0052]

sige becamep,1.80Gure 4 is numerical values shown as a

OBSEP" B S S g Tl ow e

refidnehigsi sfehb dlogs ratk triti@ Q1 endhdthe mtm’rﬁtzé?h of cGniZnhmﬁssure
and a shower plate 4 for a gas dis ﬁhar De for

P Bae Tienpeom @aTda ASCoF PTG & RGPS T i Gi7 FEPR PaFide with
P%%g&ﬁ gggﬁeﬁte‘?ﬂ@ém if PlgufE 3 EFiduie 4aSeodxddpROPigure 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/Q1is 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

-17-



10

15

20

25

30

400 and 100SCCM at @/ Q, the nmean value of the ratio
P12/ Pli of control pressure P12 on the edge part side
and control pressure Ph on the center part side
beconmes 1.001. [0053] Table 2 and Table 3 illustrate
all conputed values that show the 20 relationships of
the flowrate ratio Q2/ QL and the ratio P12/ Pl h of
control pressure P12 on the edge part side and
shoowtr pddteprandrdeoPhas dischhegareieangdia cehrﬂeotaﬂtth the ends of

branciEGuReRalFe, ki Gite G Ggwe RSTEY Hiow Jie, et G are
in Qi tteP écﬂonﬁ’rrnﬁﬁ%‘éﬁ n%%tr%ﬂcﬁ&‘ﬁt edgeaRdntrop pAessané ratio Plz/Pl1

control pressure on the center part side becones
comraﬁsbendmgctal $t;ovﬂer0pﬂatem3 2 dcd smdt hdlove matbiratie i@1Qofs inputted
hower Hl at es and 4 to be used is nade to be
asP%rts?te?'ﬁ andthat the flowrate ratio Q@/Q is 1.

[ OQRAL, é*s'ﬂ%}é?ﬁ-@ofc@htréuﬂ@\}vywmge dasdingi Al @i MorilsDBjekBtcRcontrol
chamber according to the present invention is

flowx phile Wdddingrarefdesermiretidnr # ggmrourcglive cenaldciruiiue & based

orbyyeBaPh RIS Fa T P00 oBiae © < "nol

pre@mrbtrerd ahd BIzCCFﬁ'@HFHrﬁ@pe@/ﬂIdé@mal@é QY lof i morﬁgubieeﬂﬁﬁbontrol
To supply a total quantity Q of gas while d|V|d|n
cﬂpeé%‘?g

brgn@rpggpplyé@errggpgne@yvtyie en Eiui yalvgLp Qr?n SHbJeCt -to-

conbi nati on pattern of -17
Coéﬁjg%rgr{ﬁw’%@éﬂgﬁ %%o@d'gas di schargers Dc and De
[Oom]ne%redxamptéﬂmrﬁjﬁdﬁec@ﬂvrn@reamghasunﬁd:a’cidg héstaGildwarede Q of
and a desired flowrate rati

Q are inputte

140080 Qlafirar | o eemPITAIO: pePRsCrl SoBsRRBIE 3 and 4,
14 nC n h

RGP 1o Lg A2 Hl RS PL Bnd CrRRI P, @

coanmmahicatignakoniielx tcircaits @] eddtetroinesntar dirahtlowsupplye line  GL1

di vi d t-t |
PPN o e” G ET U EHER BYULE SOTRRIER PR Sepapure Plrand
PISItHOME Ty Glib ?&coﬁfﬂolgb\/eﬁ{bﬁ QL gplyakRat Wh}{eoa @nidifWg branch

rate ratio set pressure Pli and P12. Then an
suppbnlined Gée twale\aenmvsubje@t-tm}neewblj rench supplytingl 10

OB S Yh e Sy BB o b P PATRY gl sopol o

Gl rs;eopénéd assit ah%’%@ﬂ/d@é vBKRTDVE of URE BUbRSSitYicBEtr8! branch
signal indicatin total flowrate O of 200SCCM ,
sup@i

IerrewGLraﬁ clos rbryethemrrrraumleﬁh@n epnisplosistitdtht e 3

prjggzhpgnwﬁlﬂrﬁﬁ | c%ﬁ( rjé)gtcbﬂcgﬁ qg %ﬁ%reg %et Sp%ssure Pl with

actual pressure PT1 by the pressure signal measured and transmitted by the
pressure sensor PS1of the subject-to-control branch supply line GL1.
[0058] The communication control circuit CT compares set pressure Pl1 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 Pli, 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 PT+1 is higher than
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15 conmuni cation control circuit CT determnes a

branch supply line Q.1 <corresponding to Pli which set

pressure is set |lower out of set pressure P11 and P12

to be a subject-to-control branch supply line, while a

remai ni ng branch supply line G2 to be a

non- subj ect-to-control branch supply line. [0057] An

open/ cl ose val ve OvV2 of the non-subject-to-contro
sebpmstmre Wipl tjneldemee 20 cxeezingsowew@wsnomnuentgm controller FV is

en/cl ose val ve OV1 th r
mlie BTN o Nar P EFSUEIOh Y RLBESHARPAR SlerBhntfy ne
piGi rcuit CT. The conmmuni cation control circuit CT
conpares set pressure Ph with actual pressure PT1
[085 pv\é&sme cmngﬁanmﬁéeemcquir@rqwta miset e%re§§w’19h5"1 of the

SUE’ E—ﬁ@ rc(ﬁp %ﬁrnc%%ul%ﬁé&% J S8 2kt g{?&gﬁﬁ rebél%nﬁpmpared.

e conmmuni catron cont

Wﬁeﬁ qhére lﬂogﬁd‘m@f @iffe iticep be $isel diffdrbned isaconverged on the range
su_gj ect-to-control branch supply_ line GL1 wth, act
of iderance FatLin egvencmstier dagres ghapening @@dhet@”ﬂ?@ qua”t'ty

coﬁ?r%ﬂ&er—q; igP 'H(]gp%fd a[hgévéﬁ'&Wpﬂﬁlﬁw{aﬁeﬂﬂf’éléﬁlécﬁ’g{d'_rvbemg

Feduce t et ence event t
covgtprici. son results found that actual pressure 30 PT1
is |ower than set pres

P11, f i _
of Nameel u,.@ﬁgeeﬂea@eﬁﬂ 'tvyéeca‘dﬁwrgﬂ% 644 GansuBb i gsance S is
su B!léﬁ?'toc"fﬁl el EEHBW H%Hﬁ)e?‘@ﬂﬁﬁh%ﬁ ge‘é%&%'r &sané Bnd De

upp reverse results t at actual
wmreecﬂ;lsmmg 814 spscifiedilew tataraticl Q142 pressure Pl,, the

OBGH, e SR P, D 57RO 1, an
ac%%ll ;?r@&s&r% PPNLEOlcoRIRREN. WBBhYhEIR fobdhb: no b#&p@hce, or the

the communi cation control circuit CT set
dlfpieregse fi% c@n\sergedtdmtheeagleJCé@hffEtreneeﬁet o1 adyaisehthe degree of

o PhiNE S astob AR IR B @igl AT S putomatic

flows IPIBNGAT @BHtreN bieltfy roangfetedl dHbhervencia #ad dvent that actual
advance, the degree of opening of the division

pressurei {1 fluaiuetes! dus i-iempensitratllanegs Qrany aier reasons, and

AP RIS il SO Ao M RO bl e

advPBEY aSeufeeurBichtion TBRRbI etictio raswafseto edguibte ahe degree of
chanber C through gas di schargers Dc and De while

onﬂr\mgjph@ea@Ivel%@@ﬁt|téaomrekwr 2-e ratio QL/02. [0060]
[O%Zslo with {H"eper%%oﬁ&%f‘ |t 5254 2BnERNtdPLIhat b Mtihg Slgnai €4 total
pressure and

flow quantity Q, a desired flow rate ratio Q2/Q1, combination patterns of shower
plates 3 and 4, set pressure Pli and Plz 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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actual pressure PTi 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
openi ng of the division quantity controller FVis

mai nt ai ned, thus an automatic flow division contro
bei ng conpl eted. However, in the event that actua
pressure PT1 fluctuates due to tenperature changes or

beantjlizetheith ree abamber angenibendli dtére mansdactiiing dagilities or with a

BT e AR GRS R LS B

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 0, a desired flowrate ratio Q/QL,
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 2/ 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
pharmaceuti cal 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 1 provided with a flow controller QCS into a
chanmber C through a plurality of branch supply lines
G.1 and G2 and shower plates 3 and 4 fixed to the
ends thereof, open/close valves OV1 and Ov2 are
provided with an afore-nentioned plurality of branch
supply lines G1 and
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G2 respectively, and also a bypass |ine BL1 on the
downstream si de of an 10 open/cl ose val ve OV1 and
branched fromthe branch supply line G.1, a bypass
line BL2 on the downstream side of an open/cl ose val ve
Ov2 and branched from the branch supply line G2, a
pressure type division quantity controller FV
connected to the afore-nentioned bypass Iines BL1 and
BL2, a pressure sensor PS1LAIM neasure pressure inside

h ly |i [l . pr.
L 8 SR B a8k B S R € AR R o s
sulb’, RAERLPEQYIbHEH with a Aoe@IEPEN SRR NZGN ARSL, Withl £ device
dividing to a chanber froma gas supply facilit

pply f y
foresupppied avsphcified |auantibny of bas Guavhileadivising At @ enefified flow

wher. | device. CT f
BB B 0 Gl ST 0T £ o RUE AR e AR acs
inteOAghahlidr EMhisuddr avildedity of beshse supplydindseGeneadd GLz and

bet ween actual pressure of the branch supply |ine and
shewer plaies drand 6 fixed da theyendp disrepk PPENGIPSS é«%"é% §V1and OV2

arHl iR GRTmAr é%%-%érﬁ%eﬁ{‘@ggéngﬁ HRERIPYB0IF! hed GL1 and

he branch ~supp
Glthespeetidly edndl | 190 raatbgpasd iline @ QdnwiHehdownstream side of an

correspondigg actual pressure PTi or PT2 of }_heégganch
openiiese ValesOW endyangeedfronyihes rasghipnphe ine &dguAdbypass

!ingf’%\_f‘zgzlfn ﬁ%ld&ﬁnﬁl?aar%gkidﬁﬂgﬁ( bpEn/csSYRARE Y3VAGa 8@ BraktiHeR from

ng to a c r oma gas supply tacility
the chriappl dsuypti limef Ghw, @optessurertyps divisiameguiantit@l epntrdller FV
or Claim erein an en/ cl gse l ve 1 and an
coBpeied) Gube AP FonioaRE YR dRR L AR bt iesaure sensor
PENE PMUHE Hr¥gd e AYideSty BV iedshiSbly SPGB NGnd a pressure
actuating air to the open/close valve OVi and the _
seppon P&k ts masslive p@&urel insidelthg rantbsupphyping @2 ges provided.

while dividing to a chanber froma gas supply
facility equipped with a flow controller as clained in

Caim 1a §dabengr @Lﬁpplﬂﬂ?iQﬁ§wm§rﬂi6in@nt00§%ﬁ{a%t§7§refrom a gas
valve OVi and an open/close valve OV2 are nade to be
suipptyetacility @quiped witdey flow ¢atiradiepgisyslaigneshin wWhaine1 wherein a

dividing t cha r.fr S 1oply facili
ol Hfiew T fo TORME il AR opstifElol 2 ek Sideliype givision
quan@itynNcdntrof@RIAY 3s OfroGdadndt rabecei theadiffeessier etwpen actual
flow controller F is used for a flow controller

pressireld the braneh supPkJinesandiset REpsGaEe Whreachuing sperdfied flow
ra{eorﬁioca?/@%y égrﬂ&ﬁnégﬁher one of set pressure Pl1 or Plz of the branch

supply lines GL1 and GL:z to reach the specified flow rate ratio Q1/Qz with
corresponding actual pressure PT1 or PT2 of the branch supply lines GL1 and

GL2 measured by the pressure sensor PS1or PSaz.

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 OV:z are
pneumatically operated, and a switch valve SV is provided for supplying

actuating air to the open/close valve OV1and the open/close valve OV2.
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supply facility equipped with a flow controller
characterized in that, with a nethod for supplying a
speci fied quantity O of gas Gwhile dividing at a
specified flowrate ratio QL/ Q2 froma gas supply

facility 1 provided with a flow 15 controller QCS into

a chanber C through a plurality of branch supply |ines

Gi and G2 and shower plates 3 and 4 fixed to the

ends 4t hA&rdmiice fpesiprlyse aas woie Chlwllﬂgnt@ o¢harer from a gas

d on an af ntio pl ura c
suoRR Ry reuoRaerw g TS CpRERfPry BRyhbd i Cyrf 5 Braim 2 or
ClBPas syHdr8ie Bhiopth/ébse Ct@wesmﬂaamélaieopén/om‘se valve OV:z are
open/ cl ose val ve OV1 and branched fromthe branch
madep s peuntﬁgr@d and a 20 bypass line BL2 on the
downstream si de of an open/cl ose val ve OV2 and
branched fromthe branch supply line G.2, a pressure
type 5di wi gvade Wa@i;hﬂh)/ngt‘gmi wallé wa&\?igct@nalexhbambdrofr(trhea gas

af ore- nenti oned pass |lines BLi and BL2, égressu 8
SU@@wsacﬂubsueqummwrlea Pressentelianasielaied yp rapn 1. Claim 2,

CIEW%J Yr I g'\lvhenré(#n & gﬂé’sﬁﬁ a&ef/ﬁﬁ?ﬁ%or@eé?%??%@d for a

essure inside
ﬂopramﬂdﬂ%riﬂZShat atotal quantity Q=Q +Q of gas is
supplied while dividing into a chanber C at desired
division quantities Q and Q by opening the

open/el /@\Srﬁeff@dvﬁr%hpb!}fggﬁpgg%rh iRUBRIdnd 'td"% M’ﬂirﬁl‘?erl"'ﬁémaa gas

larger flow rate to he degriee of opening o
supbly #aolity- eguippededitpr @sfaw marymdiedlohaa:actarlzqdjant ihay, Wlth a

| 1er FV. of .the. ..
mEPRH fors SRRy ResBRLRY AT eSt 9PReF NIk Fiding at a
spfeemte'aeﬂcm B ratiePQl 02 1R Bhs ubRs, ia*&ﬂltﬁ PrB;bHo@rded‘ MW a flow

rate, thus regulating pressure in the branch supp
contnoder QGS énid aachamber & theoba afmiuraélthppf brafg:hg%lsi)mmilnés GL1

R bysBl ST o o rbreeap g PG el dugrligsg vatves

OVWNEREIGV drel iAstafied BAGM Hfopé-nidrRichedreramty @m@hag s0ppH lines
pressure type division quantity controller FVis

Glegnd &ledesreatvalyc and iscin bypashee Bbt Wadhe Aawngtream side of

orPEaR S et B FRSELRY Fobd B ARG pRAARRLEE: bho -
by@labbafné)fﬁl_zoén Stﬁb goepsttegmPRider oPléh efpchi@osh \mlmpl(sz and
lines Q@G and Q.2 to reach the specified flowrate

bragehes drongdhe hranel rsuepbo Hae fglaca LEHPSSLﬁﬁe’é’QQr‘é'VW quantity
co&érgﬁ%fgy)%?ﬁﬁﬁ%t%qgc{ﬁesgfb?é%éﬁtﬁ%ﬁgp?%ﬂIn%s? BL1 and BL2, a

ressure sensor e pressure
pressigersdrSar PSk o Sneabude prews ure insidgp ey bragchasippty liee GL1and
dividing to a_chanber froma supply faci

a PERASYPR CRFPhPR2AP SUERBHERIEP redQS@Paﬁhﬁe%raﬁﬁLcﬁ%pm ne GL2
ar@prEl AR €6 that a total quantity Q=Q1+Q2 of gas is supplied while dividing

into a chamber C at desired division quantities Q1 and Qz 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
quantity 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 GL1 and GLz.
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wherein it is so nade that an open/close valve OV i

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 Ovi

and the open/close valve OV2 so that the open/close

val ve of the branch supply line with the |arger supply
gquantity is nmade open by the switch valve SV. 9. A

met had ﬁdneﬁfmq@bfoyisrm@pgmg ghi vehildi diiv'miim@tcu @ charhb@bom a gas

fr a.gas I acilit ui
b i FLpaubrer affted o eonrdies B diBied i, Coing whgrein itis
sOMMRARE nbt the éégreedsf tdb%tmrﬁj Mfe§swe%smepq3&wmsuon quantity

controller is used fo flow controller 30
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/Qz by
comparing either one of set pressure Pl1 or Plz of branch supply lines GL1 and
GLz to reach the specified flow rate ratio Q1/Q2 with corresponding actual
pressure PT1 or PT2 of the branch supply lines GL1and GL2 measured by the

pressure sensor PS1 or the pressure sensor PSz.

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
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
OV?2 so that the open/close valve of the branch supply line with the larger supply

quantity is made open by the switch valve 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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