1 SPECI FI CATION Fl ow Rate Ratio Controlling Apparatus
FI ELD OF THE ART This invention relates to a flowrate
ratio 5 controlling apparatus tijhat divides a
precursory gas used for a sem conductor manufacturing
process at a desired ratio. BACKGROUND ART Nowadays
in a field of a sem conductor manufacturing process,
a process chanmber to house a wafer is also upsized 10
becsrxeariosTymf er i s upsized. In case of filmformng
the sem conductor wafer, it is preferable that a
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the precursory gas is introduced to the upsized
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be a case that a concentration 15 distribution becorres
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t he process C eco even.

as mm@mtmto divide the precursory gas at a
desired ratio, a flowrate ratio controlling
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flowrate ratio controlling apparatus, a nethod for
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pressure in each pipe is general. However, since this
10nethasdugdeetha orafgir a6t pstanttr ofn (gpse of film forming the

semiconductor wafer, it is preferable that a precursory gas
for £ilm forming is even. However, if the precursory gas is
introduced to the upsized process chamber from one position
alone, there might be a case that a concentration

15 distribution becomes uneven.

Recently, a plurality of gas inlets are provided for
the process chamber and from each of the gas inlets fed is
the precursory gas whose mass f£low rate ratio is controlled
so that a gas concentration in the process chamber becomes

20 even. At this time, as an apparatus to divide the precursory
gas at a desired ratio, a flow rate ratio controlling
apparatus is used.

Conventionally, as this kind of the flow rate ratio
controlling apparatus, a method for dividing the precursory

25 gas by the use of the pressure in each pipe is general.
However, since this method does not directly control the
ratio of the mass flow rate, an actual ratio of the mass

flow rate is unclear.



ratio of the mass flow rate, an actual ratio of the
mass flowrate is unclear. 2 Then as shown in the

pat ent docunent 1 devised is azflowrate ratio

control Il ing apparatus that conducts ratio control by
measuring the mass flowrate. Fig. 5 shows an exanple
of, especially, a bifurcated type of the flowrate 5
ratio controlling apparatus. In Fig. 5 the code RXM
is a nmaimehl aw stdAinen thé opatendh dbbengas If ldewssed is a
pressure sensor 4X is arranged in the main flow
ch&iosl r&M eaid.d tentrelnnlappsratisridatedon@iong ratio
meters 21X, 22X, and control valves 31X, 32X are
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contro e rati o of e mass fl rate
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RX1, RX2 (called as flow rate ratio) to a total flow
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val ve control section 5X conducts feedback-control on
t hevadomsr 31X v dl ke a3&Xaofamged Isefuathy eidh 2@cbr hhtirechted
fl ow channel RX1 so that the value (also called as
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pressure sensor, controls the control valves 31X, 32X based
on each of the flow data and the pressure data, and then
15 controls the ratio of the mass flow rate of the gas flowing
in each bifurcated branch channel RX1, RX2 (called as flow
rate ratio) to a total flow rate so as to be the given set
ratio. Concretely, the valve control section 5X conducts
feedback-control on the control valve 31X of one bifurcated
20 branched flow channel RX1 so that the value (also called as
the actually measured pressure) of the pressure data becomes
a previously determined certain target pressure. Then under
a condition wherein the actually measured pressure is
controlled near or over the target pressure, the valve
25 control section 5X conducts feedback-conirol on the other
control valve 32X so that a ratio of the value {also called
as the actually measured flow rate) of the flow rate data to

the total flow rate becomes the previously determined set
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25 control section 5X conducts feedback-control on the
other <control valve 32X so that a ratio of the val ue
(also called as the actually measured flow rate) of
the flowrate data to the total flow rate becones the
previously determned set 3 ratio. Patent docunent 1:
Japan patent | ai d-open nunber 2005-38239 DI SCLOSURE
OF THE | NVENTI ON PROBLEMS TO BE SOLVED BY THE

| N\R=MELON 5 However, this type of the flowrate ratio
controlling apparatus requires two types of devices
sudiatastadbtuventatle Iapar phtent adied daoperssunier 2005-38239
controller. In consideration of these problens, a main
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fluid resistance, and a second pressure sensor are
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channel and t hat .
as to enable reduction of a number of types of component and

a manufacturing cost.
MEANS TO SOLVE THE PROBLEMS

In order to solve these problems the preset claimed
invention takes the following measures.

More specifically, the flow rate ratio controlling
apparatus of this invention comprises a differential
pressure flow rate controller wherein a flow rate control
valve to control a flow rate of a fluid flowing in an
internal flow channel, a first pressure sensor, a fluid
resistance, and a second pressure sensor are arranged
serially in this order in the internal flow channel and that
can measure the flow rate of the fluid based on the detected
pressures detected by the first pressure sensor and the
second pressure sensor, and a control processing mechanism
that is arranged in the internal flow channel to give
commands to the differential pressure flow rate controller

to control it, and is characterized by that the differential



can neasure the flowrate of the fluid based on the
detected pressures detected by the first pressure

sensor and the 25 second pressure sensor, and a

control processing nmechanism that is arranged in the
internal flow channel to give conmands to the
differential pressure flowrate controller to control

it, and is characterized by that the differential 4
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in each of the nultiple branched fl ow channel s
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the flowrate controller arranged in one branched
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branched fl ow channel, the flowrate control valve is
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pressure sensor, the fluid resistance and the second

pr gssssersessweqr anthiaveéaraairefitioustat @ ttagmbieefl| tawrpels

in the differential pressure flow rate controller
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cal cul ated by the control processi nghmecham sm based
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second pressure sensor, and a target flow rate to be flown
in the differential pressure flow rate controller arranged
in the other branched flow channel is calculated by the
control processing mechanism based on a total measured flow
rate output from all of the differential pressure flow rate
controllers and a previously determined flow rate ratio, and
the differential pressure flow rate controller is operated
s0 as to achieve the target fliow rate.

In accordance with this arrangement, since the
identical type of the differential pressure flow rate
controller is used for one branched flow channel and the
other branched flow channel and the differential pressure
flow rate controller arranged in one branched flow channel
is operated so as to be the previously determined target

pressure for one branched flow channel while the



so as to achieve the target flow rate. In accordance
wWth this arrangenent, since the identical type of

the differential pressure flowsrate controller is

used for one branched fl ow channel and the 25 ot her
branched fl ow channel and the differential pressure
flow rate controller arranged in one branched fl ow
channel is operated so as to be the previously
det@rFeneft 18l Glesspressitve rhae onettslarehedrih@mi in the
channel while the 5 differential pressure flowrate
contthelr! bramcheahdddwi ohalreel dishepebatzatt medafk| bwv be the
channel is operated so as to be the target flowrate
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flowrate ratio contro paratus, t
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since only the differential pressure flow rate
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chaiimed rabe eraticucantrylbing appasebus, bdsirebyonpduaidqig the
with a 15 case that the thermal mass flow neter is
10ysemprefaatehbi@Itost -pressure change of the fluid
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appar at ust 848 Flony [ FREPnERY s SEtERF§N 1 Pressure flow
il et floPIEs S 8sL80W ¢ ke SRR AL &) doRielSPhnd 10w
rate ratio of the fluid flowing in each branched flow
channel more accurately on a constant basis compared with a
15 case that the thermal mass flow meter is used even though a
pressure change of the fluid flowing into the flow rate
ratio controlling apparatus is big. Furthermore, since only
the differential pressure flow rate controller is used, it
is also possible to contrcl the mass flow rate ratio with
20 high accuracy even though an inlet side of the differential
pressure flow rate controller and an outlet side thereof are
at a negative pressure.
As another embodiment of the flow rate ratio
controlling apparatus that can control the mass flow rate
25 ratio of a fluid flowing in each branched flow channel with
reducing a number of types of components together with high
accuracy by using only the differential pressure flow rate

controller of the identical type is used represented is a



is also possible to control the mass flow rate ratio
with 20 high accuracy even though an inlet side of the
differential pressure flow ratge controller and an
outlet side thereof are at a negative pressure. As
anot her enbodi ment of the flowrate ratio controlling
apparatus that can control the nass flowrate 25
ratio of a fluid flowing in each branched fl ow channel
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with high accuracy by using only the differential
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pressure flowrate controller wherein a first ste
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arranged in the internal flow channel, wherein the
differential pressure flow rate controller is arranged
15 respectively in each of the multiple branched flow channels
branched from a terminal of a main flow channel, for the
flow rate controller arranged in one branched flow channel,
the differential pressure flow rate controller is operated
so that a detected pressure detected by the first step
20 pressure sensor achieves a previously determined target
pressure, for the differential pressure flow rate controller
arranged in the other branched flow channel, a target flow
rate to be flown in the differential pressure flow rate
controller arranged in the other branched flow channel is
25 calculated by the control processing mechanism based on a
total measured flow rate output from all of the differential
pressure flow rate controllers and a previously determined

flow rate ratio, and the differential pressure flow rate



flow rate controller arranged in one branched fl ow
channel, the differential pressure flowrate
controller is operated so that; a detected pressure
detected by the first step 20 pressure sensor achieves
a previously determ ned target pressure, for the
differential pressure flowrate controller arranged

in the other branched flow channel, a target flow
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rate controller arranged in the other branched fl ow
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DRAWNGS Fig. 1 is a pattern general view showi ng a
10f | ARTER: BEsﬁﬁiFﬁ%ﬂFrmlfP@‘ﬁﬁﬁﬁr atus in accor dance

with a first enbodinent of this invention.
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ratio controlling apparatus in accordance with a first
embodiment of this invention.

Fig. 2 is a pattern view showing an internal structure

15 of a flow rate controller of the first embodiment.

Fig, 3 is a pattern general view showing a flow rate
ratio controlling apparatus in accordance with a second
embodiment of this invention.

Fig. 4 is a pattern view showing an internal structure

20 of a flow rate controller of the second embodiment.

Fig. 5 is a pattern general view showing a
conventional flow rate ratio controlling apparatus.
EXPLANATION OF CODES
100 ... flow rate ratio controlling apparatus

25 L1, L2 ... internal flow channel
v1l, v2 ... flow rate control valve
P11, P12 ... first pressure sensor

R1, R2 ... £luid resistance
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15 of a flowrate controller of the first enbodi nent.
Fig. 3 is a pattern general view showing a flow rate
rati o controlling apparatus ingaccordance with a
second enbodinment of this invention. Fig. 4 is a
pattern view showi ng an internal structure 20 of a
flowrate controller of the second enbodinent. Fig. 5
is a pattern general view showing a conventional flow

raer, abb@ coré%@hhlﬁ%sas%eargéys%r EXPLANATI ON CF
... flowrate ratio controlling apparatus

25 bE‘bl,LﬂFCZ-..J miewnadtd lcowresannel VI, V2 ... flow
rate control valve P11, P12 ... first pressure sensor
R ¢ R2 contAdluipdocessiatameeh8nid®@l, P22 ... second
pressure sensor MClL, MFC2 ... flowrate controller
C ML cdmimlflpﬁ!ocb@,@i@g mechanism M. ... main flow
channel 5 BL1 .. _branched fl ow channel P01, P02
BIflj.r BE2st eﬁ’rﬁpgg%@lrfelcé*’eﬁ%?ne%EST MODES OF
l\/&' Y THE NT ON A first enbodi ment of this
2wl F158 e§ ?%i%?&suﬁ?t%el}se?rerence to

dr %s“i‘gﬁonﬁg oF GMebDYSNG A iRVRNGEHEr al Vi ew showi ng
aflowrate ratio controlling apparatus 100 in

accor dange rairkh dddbaimRiRogE Meits iTkentlonw wiallebeagklained
controlling apparatus 100
with reference to drawings.

Fig, 1 is a pattern general view showing a flow rate
ratio controlling apparatus 100 in accordance with this
embodiment. The flow rate ratio controlling apparatus 100
divides, for example, a precursory gas for manufacturing
semiconductors at a predetermined ratio and supplies the
precursory gas to a semiconductor process chamber, and
constitutes a part of a semiconductor manufacturing system,
not shown in drawings. The flow rate ratioc comntrolling
apparatus 100 comprises mass flow controllers MFCl, MFC2 as
being identical flow rate controllers and a control
processing mechanism C to control the mass flow controllers
MFC1, MFC2, and each of the mass flow controllers MFC1l, MFC2
is arranged in each of the branched flow channels BL1l, BL2
branched from a terminal of a main flow channel ML.

As shown in Fig. 2, the mass flow controller MFC1
(MFC2) has an arrangement that the flow rate control valve
V1 (V2) to control a flow rate of a fluid flowing in an
internal flow channel L1 (L2), a first pressure sensor Pl1

{(P12), a fluid resistance R1 (R2), and a second pressure
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di vides, for exanple, a precursory gas for

manuf acturing sem conductors at a predetermned ratio
and supplies the 15 precursoryggas to a sem conduct or
process chanber, and constitutes a part of a

sem conduct or manufacturing system not shown in
drawi ngs. The flowrate ratio controlling apparatus
100 conprises mass flow controllers MFC1, M-C2 as

beidegisbgepti cad22f) aver atfarteat ketiersy and tRisomtdedl. Ahile
processi ng nmechanism C to control the mass fl ow

condrr orbensl Wdeghk, MECPffeardteathpodésdihe gassrdtegivin the
controllers MFC1, MFC2 is arranged in each of the

br arichiedty| ofv Wieafdold BislistBnge B affhedsf foheegted by the
termnal of a main flow channel M. As shown_in Fig.

2, ﬁmétna%watﬁNS@aﬁ?Foﬂler(PN/%lan@stk(W?nﬁa%r%ﬁ? re

o GIET e [ Ml LSS g2 o eyla (hsns
[ I
LB, b B, L (Aot LSt LS 501

Pr €23456191ins SARP 189 1rd £2 HondhB1204BRIGA 3ephal ly in
%%lle

this order. an ordinal usage, a differentia

pressur e }gerabaheth imd.he, vheimidsy fFobwt bentfdaindr MFCL is
resistance R (R2) is detected by the first pressure
serngafanBéd {Pldhe amdnthed stlcondhpness Bl Snsensaoppdaite
(P22) and a mass flow rate of the fluid passing the

fl Widecsdpat bmom Rrd(Rayy issagsl eal thad thﬁds@§@@deﬁessure
controllingbthe flow rate control valve V1

shdisor PRy, Locatefe lindd WRGHeEBNEL R &G \é?zc IP%SS £low

R By R LA She L AT B bRl o

thet&&&%EdBEQ 3P Yhe same direction as the ordinary usage so
that the flow rate control valve V2 locates in an upstream
side.

The control processing mechanism C comprises at least
a CPU, a memory and various driver circuits as hardware and
produces various functions in cooperation with the CPU and
its peripheral devices according to a program stored in the
memory.

Next, an operation of the flow rate ratio controlling
apparatus 100 will be explained. For convenience of
explanation, two mass flow contreollers MSCl and MSC2 are
described separately as the first mass flow controller MFCL
and the second mass flow controller MFC2, however, the mass
flow controllers MSCl and MSC2 are of the completely
identical mass flow controller.

For the first mass flow controller MFCl wherein the
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sensor P21 |locates in an upstream side, and the nass
flow controller MFC2 is arranged in the other
branched fl ow channel BL2 in {fe same direction as
the ordinary usage so that the flowrate contro
valve V2 |locates in an upstream 15 side. The contro
processi ng mechani sm C conprises at least a CPU, a
menory and various driver circuits as hardware and

Pr iidona ¥Rsiaus LUASHF ONEl ik cepReged iian thet hpdtheamPblide,
and its peripheral devices according to a program

st aked conttdie pri@essnmg ediexti smafl apehattisofieedbddke control
flowrate ratio controlling apparatus 100 will be
expinithedf 1o rragenvent ek evadive Bk pbhandtd sarstvmpstsdow
flow controllers MSCL and MSC2 are_ descri bed
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the control processSing nmechanism C conducts

f eexibagkhgcont fid in@Brhbe flRwchahfelont red twal Fersf nekss
the first mass flow controller MFCL by the use of the

devilats epnbesliban MFoe bagsdssutbedptesdwen: dyffarence
second pressure sensor P21 and a target pressure

st areagrafied hin greofyuif nremiditeings, Rl hdetesdredr By the second
processi ng mechani sm C cal cul ates the mass flow rate
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Mass For the second mass flow controller MFC2Z wherein the

flow rate control valve V2 is arranged in the upstream side,
the control processing mechanism C calculates the mass flow
rate flowing in the internal flow channel L2 of the second
mass flow controller MFC2 based on the pressure difference
generated in the fluid resistance R2 detected by the first
pressure sensor P12 and the second pressure sensor P22. Then
the control processing mechanism C calculates a target mass
flow rate to be flown in the second mass flow controller
MFC2 based on the mass flow rate of the fluid flowing in
each branched flow channel BL1, BLZ2 and a target flow rate
ratio of each branch flow channel BL1, BL2 stored in the
memory. The control processing mechanism C conducts
feedback-control on the flow rate control valve V2 of the
second mass flow controller MFC2 by the use of the deviation
between the mass flow rate flowing in the internal flow

channel L2 of the second mass flow controller MFC2 and the



flow controller MFCL based on the pressure difference
10 generated in the fluid resistance R detected by
the second pressure sensor P2iiand the first pressure
sensor Pl11. For the second mass flow controller MC2
wherein the flowrate control valve V2 is arranged in
the upstream side, the control processing nmechanismC
cal cul ates the mass flow 15 rate flowing in the

I Ntk hhow cRnrakel 2 of the second nass flow
controller MFC2 based on the pressure difference

gener at edn acthedddad dritkstisisarceraR@edetectigd ibyposwible

first pressure sensor P12 and the second pressure
serizgih P22com$eitutiehshe ohtavolrafeotette mpnwehbing mpparatus
calculates a target mass 20 flowrate to be flown_ in
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the second mass flow controller MFC2 by the use of

the devi atir@ferRetyeent tikepsBsmild @y eaherdl aMenglon rate
the internal flow channel L2 of the second mass fl ow

contatdld gusRC2ttard velrg dimplearpenganss fheowonateng Inethod
accordance with this arrangenent, it is possible both

10t o s tthewt ene M fihewnass o kaxt iconseal kend Mrgl, MFC2 is
apparatus 100 using onlg the identical nass flow
corfquIted, ivFan  onveEs LesAirRGidy fRdaR| pyiipary direction.
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rate is conducted by means of only the differential pressure
type, even though a pressure change of the fluid flowing

15 into the mass flow controller MFCl, MFC2 is big, it is
possible to control the flow rate ratio with accuracy on a
constant basis compared with a case of using a thermal type
mass flow rate measurement method.

Next, a second embodiment of this invention will be

20 explained with reference to Fig. 3. The same components
corresponding to the first embodiment are denoted by the
same reference numerals as those in the first embodiment.

As shown in Fig. 4, each of the mass flow controllers
MFC1, MFC2 as being the flow rate controller in this

25 embodiment is so arranged that a first step pressure sensor
P01, P0O2, a flow rate control valve V1, V2 to control the
flow rate of the fluid flowing in the internal flow channel

L1, L2, a first pressure sensor Pll, P12, a fluid resistance



rate ratio with high accuracy. Furthernore, it is
possible to control the flowrate ratio just with a
very sinple change of the nounipng nethod 10 such
that one of the mass flow controllers MFCL, MFC2 is
nmounted in an opposite direction to an ordinary
direction. |In addition, since the neasurenent of the
mass flow rate is conducted by nmeans of only the

di fifier ent had aormuae,?résfsm,e e¥fBot hmigh Pa2paes Hiirenged

change of the fluid f

owi ng 15 into the mass flow

cordeardll &y MrGhisVbEder sitbitthe tihtesnalpcdewbbkatmel L1, L2.
control the flowrate ratio with accuracy on a

const ant Asashewwolpdiied Wit then f[dawerate sty gonheehaing
type mass flow rate nmeasurenent nethod. Next,

a
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rate controller in this 25 enbodinent is so arrange

t hair1a BLbShr&t@RAFLSH UFIR: SRReRhal POL,tHDdain f1@Wchannel
rate control valve V1, V2 to control the flow rate of

t hetf lreisgeftoveng andt bempmitsesnahef taw cilapmetesding

L2,

a first pressure sensor P11, P12, a fluid

10r egiestbandem1Q tREonRZointhe masso Adopr eatiod lesasidCl, MFC2.
P21, P22 are arranged serially in this order in the
i nt er nal Nepdw anaerfgratieon ob the fdpwwrara Fige sontrelling
flowrate ra

o controlling . apparatus_100 of the
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explanation, two mass flow controllers MSCl and MSC2 are
described separately as the first mass flow controller MFCL
and the second mass flow controller MFC2, however, the mass
flow controllers MSCl and MSC2 are of the completely
identical mass flow controller.

For the first mass flow controller MFCl, the control
processing mechanism C conducts feedback-control on the flow
rate control valve V1 of the first mass flow controller MFCIL
by the use of the deviation between the pressure detected by
the f£irst step pressure sensor P01l and a target pressure
stored in the memory. In addition, the control processing
mechanism C calculates the mass flow rate flowing in the
internal flow channel L1 of the first mass flow controller
MFC1 based on the pressure difference generated in the f£luid
resistance Rl detected by the first pressure sensor Pll and

the second pressure sensor P21.



5 that each of the mass flow controllers MFCL, MFC2 is
arranged so that the first step pressure sensor P01,
PO2 |ocates in the upstreamsigle in the branched fl ow
channel BL1, BL2 branched fromthe term nal of the
mai n fl ow channel M. respectively, and conprises the
control processing 10 nechanism C to control the nass
flow controllers MFC1, MFC2. Next, an operation of

the fl owroat enéaddrOnbEs! £idg coappal BdtIMFLRQ whélcdirol
expl ai ned. For conveni ence of explanation, two nass

f | quwocesbind ImrchakBeh anchiMBCatas ethalesesi fédw rate flowing
separately as the first mass flow controller MFC1 15

anditt tbeseuterhatadd of| chamnsit L8| pErtheEEcondweses Lloke
mass flow controllers MSCL and MSC2 are of the
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pressure sensor and a target pressure stored in
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mechani sm C cal cul ates the nass flowrate flowng in
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controller MCl based on the pressure difference
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on the flow rate control valve V2 of the second mass flow
controllexr MFC2 by the use of the deviation between the mass
15 flow rate flowing in the internal flow channel L2 of the
second mass flow controller MFC2 and the target mass flow
rate.
In accordance with this arrangement, it is possible to
control the mass flow rate ratio of each branched flow
20 channel BL1l, BL2 with high accuracy together with reducing a
manufacturing cost by reducing a number of a type of the
components. In addition, in case of this second embodiment,
it is also possible to omit a process of changing the
direction of the mass flow controllers MFC1l, MFC2 and it is
25 possible to arrange the identical mass flow controller MFCI1,
MFC2 in all of the flow channels.
In addition, since the measurement of the mass flow

rate is conducted by means of only the differential pressure
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in the internal flow channel L2 of the second nmass
flow controller MFC2 based on the pressure difference
generated 5 in the fluid resisigance R2 detected by the
first pressure sensor P12 and the second pressure
sensor P22. Then the control processing nechanismC
calculates a target mass flow rate to be flown in the
second mass flow controller MFC2 based on the mass

1 awpeat gveh ttidhl di grésamanghbngeash the Brane heibwing
fl ow channel BL1, BL2 and a target flowrate ratio of

eacintor ahe hedks o Imwmbamttatllalrlwel_z MR éd bhgt hiet is
menory. The control processing mechani sm C conducts
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the second mass flow controller MFC2 by the use of

t hewsFrati b#e et ween the mass 15 flow rate flowing in
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€ Nass oW T a rati o of each branched fl ow
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reducing a manufacturing cost by reducing a nunber of
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this second enbodinent, it is also possible to omt a
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controllers MFC1, MFC2 and it is 25 possible to
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inall of the flow channels. In additjion, since the
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means. of only the differential pressure 14
reference.

In the above-mentioned embodiment, one control
processing mechanism is provided for all of the flow rate
controllers, however, the control processing mechanism may
be arranged for each flow rate controllers and each control
processing mechanism may control the flow rate ratio
cooperatively each other.

Furthermore, the present claimed invention can be
applied not only to the semiconductor manufacturing process
but also to other gas and a liguid, and in case it is
applied to the gas and the liquid, the same action and
effect can be produced as that of the above-mentioned
embodiment.

In addition, the present claimed invention may be
variously modified without departing from a spirit of the
invention.

POSSIBLE APPLICATIONS IN INDUSTRY



type, even though a pressure change of the fluid

flowng into the mass flow controller MFCL, MFC2 is

big, it is possible to controjsthe flowrate ratio

with accuracy on a constant basis. 5 The present

claimed invention is not limted to the

above-nenti oned enbodi nent. For exanple, a nunber of

the branched fl ow channel is two, however, a further

mor e nunigr agkofdawec hannetsi draynvbaties ovitlad. pbesitlies for
case, at |l east one of the mass flow 10 controllers as
beittg fhewftawe ratteoconttallllengaspemganisi botkatd reduce a
branched fl ow channel nay control the pressure as a
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control rocessi ng nechanismis_provided for all of
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gg%nay control the flowrate ratio

coopera ely each other. Furthernore, the present

cl ai med invention can be 20 applied not only to the
sem conduct or manufacturing process but also to other
gas and a liquid, and in case it is applied to the
gas and the liquid, the sane action and effect can be
produced as that of the above-nentioned enbodinent.
25 In addition, the present clained invention may be
variously nodified w thout departing froma spirit of
the invention.



POSSI BLE APPLI CATIONS I N | NDUSTRY 15 1n accordance

Wth this invention, it is possible for the flowrate
ratio controlling apparatus boih to reduce a nunber
of a type of conponents so as to reduce a

manuf acturing cost and to control the mass flowratio
of the 5 fluid flow ng in each branched fl ow channe
with high accuracy. 16 CLAIMS 1. Aflowrate ratio
corgiramMisi ng apparatus conprising a differentia

pressure flow rate controller wherein a flowrate

corit.r oh Sadweratte ranta aonarblbimg atppachtas fdampdiSing
flowng in an internal flow channel, a first pressure
sensor, aadfifferentdsilspapesurefdoy satorePreddar ewherein a
sensor are arranged serially in this order in the
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controller to control it, wherein the
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channel, for the differential pressure flow rate
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second pressure

mechanism that is arranged in the internal flow channel to
give commands to the differential pressure flow rate
controller to control it, wherein

the differential pressure flow rate controller is
arranged respectively in each of the multiple branched flow
channels branched from a terminal of a main flow channel,

for the differential pressure flow rate controller
arranged in one branched flow channel, the second pressure
sensor is arranged to locate at an upstream side of the flow
rate control valve, the first pressure sensor and the fluid
resistance, and the differential pressure flow rate
controller is operated so that a detected pressure detected
by the second pressure sensor achieves a previously
determined target pressure,

for the differential pressure flow rate controller
arranged in the other branched flow channel, the flow rate
control valve is arranged to locate at an upstream side of

the first pressure sensor, the fluid resistance and the



sensor is arranged to |locate at an upstream side of
the flow 20 rate control valve, the first pressure
sensor and the fluid resistange, and the differentia
pressure flow rate controller is operated so that a
detected pressure detected by the second pressure
sensor achieves a previously determ ned target
pressure, 25 for the differential pressure flowrate

Conddcnkiebregéimn@edsbn, tdAiel ot hakght afchiedatbove be flown
channel, the flowrate control valve is arranged to

| ociat ehat daffepsttriednpseskouref f£lblerdte stonreddenr earranged
sensor, the fluid resistance and the 17 second

pr ess iihe sthevrhrametied flowethapnew iat@icylpsed | ivihe

in the differential pressure flow rate controller

ar reige@l PROPIRSIGohBRChHIh&@SPAoW: chaittiall mgasured flow

Son SPHDCRLPREE L AL O % SRS TELPRRIAT FORTARTS i hgate
d'fééﬂf?%iigésQ&%?%P%ge%#5ugéfﬂa%te9$9ﬁé&”é%?%srﬁ@g fhtio, and
previously etermn ow rate rati o, an t he

di fHer enliralboRf £35S WresbhoW £12he raeBl EghRS11ks opEs iR ed
so as to achieve the target flowrate. 10 2. A flow

ratss raat ite aenidwd lthagtappet allvw eaoprising a
differential pressure flowrate controller wherein a
first step pressure sensor, a flow rate control valve
to control a flowrate of a fluid flowng in an
10i nt2r nal fivwwatehanhed cantiriodd ing raRpaedus efQRRL 154 Ng
fluid resistance, and a 15 second pressure sensor are
ar r anged & &EaRF§R Y ressiber 1o ToRe AR BrHEeTT Fogrein &
chapnnel_and that can neasure tgﬁ_f|°“% rq;qug %£$%e to
f 1 Ui FaStEP o §HE G PRI R 5 S48 BRUYTRE
control a flow rate of a fluid flowing in an internal flow
channel, a first pressure sensor, a fluid resistance, and a
15 second pressure sensor are arranged serially in this order
in the internal flow channel and that can measure the flow
rate of the fluid based on the detected pressures detected
by the first pressure sensor and the second pressure sensor,
and a control processing mechanism that is arranged in the
20 internal flow channel to give commands to the differential
pressure flow rate controller to control it and that is
arranged in the internal flow channel, wherein
the differential pressure flow rate controller is
arranged respectively in each of the multiple branched flow
25 channels branched from a terminal of a main flow channel,
for the differential pressure flow rate controller

arranged in one branched flow channel, the differential

pressure flow rate controller is operated so that a detected



by the first pressure sensor and the second pressure
sensor, and a control processing nechanismthat is
arranged in the 20 internal flow channel to give
commands to the differential pressure flowrate
controller to control it and that is arranged in the
internal flow channel, wherein the differentia
pressure flow rate controller is arranged

I esfeskuyel JetdotR@ACByofnd ha ral btep eplusaneededds@wachleves
channel s branched froma termnal of a main flow
chanmaleyibosly hietdirinf ped@ntargetppesssure f | ow rat e
controller arranged in one branched fl ow channel, the
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the differential pressure flowrate controller is
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controller is operated so as to achieve the target flow rate.



