PRESSURE SENSOR APPARATUS AND PRESSURE SENSOR BUILT-IN FLUID
CONTROL EQUIPMENT TECHNICAL FIELD [0001] The present invention relates to a
pressure sensor apparatus preferably used in an integrated fluid control apparatus which is
used in a semiconductor manufacturing apparatus or the like, and is assembled in such a
manner as to independently take out a fluid control equipment upward at a time of
maintenancBRERSUB e SENE GR (AR PAEISTIUS SENBoPREHSUEBIGEMSD® eqiipmenN FLUTD
BACKGROUND ART [0002] The fluid control apparatus used in the semiconductor manuf
acturing apparatus is s ructured such th&CONERRid BE@iikaydipments such as a mass flow
controller, an opening and closing valve and the like are arranged in plural rows, and flow
paths of the fluid control equipments in the adj acent rows are connected to each other by
equipment connecting means at a predeteLmined po iti n. However, inrecent years , in this
kind of fluid TortdF SppartiERhere has been advanced an integration of arranging a plurality
of fluid contrgl e u]ipments in an upper stage and connecting them by a block- like joint
member arr%%gcbi in a lower

The present invention relates to a pressure sensor
apparatus preferably used in an integrated fluid control
apparatus which is used in a semiconductor manufacturing
apparatué or the like, and is assembled in such a manner as to
independently take out a fluid control equipment upward at a
time of maintenance and inspection, and a pressure sensor

built-in fluid control equipment.

BACKGROUND ART
[0002]

The fluid control apparatus used in the semiconductor
manufacturingapparatusisstructuredsuchthat the fluidcontrol
equipmentssuchasaamassflowcontroller,anopeningandclosing
valve and the like are arranged in plural rows, and flow paths
of the fluid control equipments in the adjacent rows are connected
to each other by equipment connecting means at a predetermined
position. However, inrecentyears, inthiskindof fluidcontrol
apparatus, there has been advanced an integration of arranging
a plurality of fluid control equipments in an upper stage and

connecting them by a block-1ike joint member arranged in a lower



e (patent document 1 and patent document 2), [0003] Fig, 5 shows a integrated
fluidcontrol apparatus disclosed in the patent document 1. One line C) of the fluid control
apparatus is constituted by a plurality of upper stage members and a plurality of lower stage
members. As the upper stage members, there are arranged an opening and closing valve
(manual) In), a pressure regulator (16) , a pressure sensor (12) , an inverted V-shaped
passage bletka@0) (mashetdff releasieg devicer(d 3paa emassitawmentroler.(14) , an opening
and closing valve (automatic) (15) , an inverted V-shaped passage block (20) and a filter (17) .
Further, as tH&Rwer stage members, there are arranged an L-shaped passage block joint
(32) which is connected to the opening and closing valve (11) and to which an inlet joint (31)
is attached, a V-shdpedl- passyes Bdekpara e fiivh dsonturmdaeptieaspsniigaddsed
closing valve (11.) and the pressure regulator (16) , a V-shaped passage block joint (33)
which commiinitife PREGEsneregiatdr- (16 hdltasréSiurefsdizer {1Mid vostumet

passage block joint éﬁ%) which communicates the pressure sensor (12) and the inverted

V-shaped p%gggtfg KEGOHTARARRT Fas8ahd Bistkibnt Sy Rrich TbAFRURRARS M
inverted V-sahacPeaclj pz;ssag; t},l»]OCk @0% and the shutoff releasing device (13) , a V haped
passage bISck jomti{33 Which comm ﬁ%ﬁfeftﬁ%%%tﬂ‘&?&qu&singpfe\ﬁ (1HBAH tAE#95ss
fl t 7 black joint (33) whi ' t f
contrller (1L S SoEne e e LB A4 B PRI a0 DGR

which comrpudicates Beananing sadginoing v (Lo)lpitbedovartadaeshanad passge

block (20) , a V-shaped passage block joint (33) which communicates the inverted V-shaped

passage blagk-30) aae theyfilkerd bA)s Nk am lsshapses) 9%%@9@@9&@5@%@%%

connected to the filter (17) and to which an outlet joint 34 is attached, alphabetically from a left

side. Further e, varigas dofitsnestiars 63 1(B2)(33), and G :seRENGRS S IOWEY 1896 e

members are mounted on one elongated sub base plate (3) , and the various fluid control

equipments( ghif) oriad)i,q(12)1%20) al Irarehd) ed 5) - dR8pad hEBsservingl asthe uppersiage

members are attached astride these lower stage members (31) (32) (33) and (34) , whereby
one line (Chistfoltned, a1llralityef tihes-forazed as 4 simeilarssteuptunestadibedinec(@myeare
arranged in parallel on the main base plate (2) , and the shutoff releasing devices (13) in the
respective iféREes @adnnetarEpRssage tdmwcting ntedng (5ol tohstituteehnmettred |-
shapedpassage block joints (51) and a tube (52) connecting the I-shaped passage block joints

(51) to each®thef RPRFREANASRtSARERrolapparssdisferp@n inlet joint

(31) is attached, a V-shaped passage block joint (33) which
communicates the opening and closing valve (11) and the pressure
regulator (16), a V-shaped passage block joint (33) which
communicates the pressure regulator (16) and the pressure sensor
(12), a V-shaped passage block joint (33) which communicates
the pressure sensor (12) and the inverted V-shaped passage block
(20), a V-shaped passage block joint (33) which communicates
the inverted V-shaped passage block (20) and the shutoff
releasing device (13), a V-shaped passage block joint (33) which
communicates the shutoff releasing device (13) and the mass flow

controller (14), a V-shaped passage block joint (33) which



10004]

The patent document 2 proposes foLuting a new fluid control equipment by

attaching the pressure regulator (16) and the pressure sensor (12) which are separated from
each other in the patent document 1, to one block-like main body, an illustration of which is

omitted.

Patent Document 1: Japanese Unexamined Patent Publication No, 2001254900

Patent Document 2 x Japanese Unexamined Patent. Publication No, 11-118054
DISCLOSURErmETi iz thY B E QN RROBIVE YohOMBE HOL VED) Bah EHER ENVEMEEON ana

closing valve (15), a V-shaped passage block joint (33) which
communicates the opening and closing valve (15) and the inverted
V-shaped passage block (20), a V-shaped passage block joint (33)
which communicates the inverted V-shaped passage block (20) and
the filter (17), and an L-shaped passage block joint (32) which
is connected to the filter (17) and to which an outlet joint
34 is attached, alphabetically from a left side. Further, the
various joint members (31) (32) (33) and (34) serving as the lower
stage members are mounted on one elongated sub base plate (3),
and the various fluid control equipments (11), (16), (12), (20),
(13), (14), (15), (20) and (17) serving as the upper stage members
are attached astride these lower stage members (31) (32) (33) and
(34) , whereby one line (C) is formed, a plurality of lines formed
as a similar structure to the line (C) are arranged in parallel
on the main base plate (2), and the shutoff releasing devices
(13) in the respective lines (C) are connected by passage
connectingmeans (50) constitutedby three I-shapedpassageblock
joints (51) and a tube (52) connecting the I-shaped passage block
joints (51) to each other, whereby an integrated fluid control
apparatus is formed.
[0004]

The patent document 2 proposes forming a new £1luid control
equipment by attaching the pressure regulator (16) and the

pressure sensor (12) which are separated from each other in the



[0005] In this kind of integrated fluid control apparatus, a more compact structure is
desired, The structure in the patent document 2 is excellent in comparison with the structure
in the patent document 1, in view of the compact structure, however, the fluid control
equipment provided with both the pressure regulator function and the pressure sensor
function becomes larger (larger in a length in a line direction) in comparison with the pressure
regulator, apd evan iddbaemase thattbecircessiyfon igplasemendagenaiated aplrathen
pressure sensor, it is necessary to replace the pressure sensor including the pressure
regulator. [0806¥hichAnsbject of &, present invention is to provide a pressure sensor
apparatus which can provide an integrated fluid control apparatus in which a pressure sensor
is easily replaced idt#dpind&atyumeviell adahimdsgbnaora coapastsinicRub ldahaion
pressure sensor built-in fluid control equipment. MEANS FOR SOLVING THE PROBLEM
[0007] No. 2001254900

Patent Document 2: Japanese Unexamined Patent Publication

No. 11-118054

DISCLOSURE OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION
[0005]

In this kind of integrated fluid control apparatus, a more
compact structure is desired. The structure in the patent
document 2 is excellent in comparison with the structure in the
patent document 1, in view of the compact structure, however,
the fluid control equipment provided with both the pressure
regulator function and the pressure sensor function becomes
larger (larger in a length in a line direction) in comparison
with the pressure regulator, and even in the case that the
necessity for replacement is generated only in the pressure
sensor, it is necessary to replace the pressure sensor including
the pressure regulator.

[0006]

An object of the present invention is to provide a pressure

sensor apparatus which can provide an integrated f£luid control

apparatus in which a pressure sensor is easily replaced



In accordance with the present invention, there is provided a pressure sensor apparatus
including: a first passage block in which a predetermined passage is formed; a second
passage block in which a prede tei mined pa.ssa.ge is f armed and which opposes to the first
passage block at a predetermined interval; a pressure sensor which is provided in an
opposing surface of any one of the first and second passage blocks and detects a fluid

pressure in andapenphssage, [A08le11 alde prassuiagensadisccengiiaied, sarexample, by
a semiconductor pressure sensor, however, is not limited to this as far as its shape
(magnitude)aisrepen &ssuae usevadpubtypas-diprédsdré semsoroih earegpoadence to an
intended. use (gas kind) or the like. A diffusion type semiconductor pressure sensor, for
example, using a silicon diaphragm is suitable for an inert gas, and a thin film type pressure
sensor, for example, using a high corrosion resisting diaphragm is suitable for a high purity
gas for manfdeigrid® theSSemiddadiBBr ARQEHYENpe of pressure sensor, a basic structure is
constructed by a pressure sensor module and a relay board. There is a case that a signal
amplifying fdrg&% is built in the relay board, and there is a case that a signal amplifier (an
amplifyingportion) is formed as an independent member from the relay board, [0009]

Each of the passagé DRTRSTRABRS LS HY bt RINE6R GL A YRt dPRahfi s Predsifed

sensor apparatus, forexample, to the fluid control,appargtus, and ig formed as a rectangular
parallelepipadtr ah Approx ARl ?&?&?&%ﬁpé‘l’fﬁ%@%ﬁ&} a%diif'ﬁsﬁe?&ﬁﬁ?egtﬁe??r%ec

passage is 'g’hpw I totzgo ing surface. A branch.passage communicating with the
ressure s e B O e o Bty

e e A D M A B e
the pressurg $enof i P dRIdeADISYE RS + o predetermined interval; apressure
sensor which is provided in an opposing surface of any one of
the first and second passage blocks and detects a fluid pressure
in an inner passage.
[0008]

The pressure sensor is constituted, for example, by a
semiconductor pressure sensor, however, is not limited to this
as far as its shape (magnitude) is proper, but can use various
types of pressure sensors in correspondence to an intended use
(gas kind) or the like. A diffusion type semiconductor pressure
sensor, for example, using a silicon diaphragm is suitable for
an inert gas, and a thin film type pressure sensor, for example,
using a high corrosion resisting diaphragm is suitable for a
high purity gas for manufacturing the semiconductor. 1In any

type of pressure sensor, a basic structure is constructed by

a pressure sensor module and a relay board. There is a case



structure mentioned above, for example, the sensor cover is interposed between the first and
second passage blocks, coupling plate is arranged in such a manner as to stride over the first
and second passage blocks, the sensor cover has a bottom wall brought into contact. with the
opposing surface of the passage block provided with the pressure sensor, and a pair of side
walls sandwiched between the opposing surfaces of both the passage blocks, a pressure

sensor insertingtihsopghhwie aagpravidedq indhe botam wakuamiring ualeadingthnegghkdole
is provided in any one side wall respectively, the coupling plate has a plurality of bolt insertion
holes, and sabdltihsexteidsta taesbahisertaghaleand 2hgdged (withaphreadhoaleprovided)in
each of the first and second passage blocks, whereby both the passage blocks are coupled
via the sensb® cooem¢@0ES an imdegieadtmictunerdsahisfexamibeit iepassiblededandle
an assembled body constituted by the first passage block, the second passage block, the
pressure seh8810 e sensor cover and the coupling plate as one member, the assembled
body can be easily incorporated into the fluid control apparatus or the like, and it becomes
easy to replace the Prsdsuré sehsopasdasindehfgkphdauhi@scarrarntPtHetc duphag prate
can be omitted, however, the pressure sensor apparatus can be handled as one member by
using them,nd EARDE COMETEARBRRRBRFP ARG S556TRB SPPRESTorfretsrcstplifg

the first and seci:(gld E;SS e blocks via the sensor coven is not limited to this example, but,

for examplet Ras Kfirst prisagR HiSck RRAKHIP cBPaht & LERETHAS A HiBeaLitRT

sensor cov%;av%giﬁ e cguglgc(i) %oaeﬁach o}fge}gi%g%slstrgcg regl1 sgitgéhaé }I‘g ensor CoVers
are fixed tothe respectlge %orrespond—flr?gf passage qogkyeby e b indaraa from e <

OmXB“eSugﬂgigqgB&gf@¥§§fg%ﬂg€%ﬁégg%§ageisinparalleltotheopposing

surface. A branch passage communicating with the pressure
sensor is formed in the passage block provided with the pressure
sensor.

[0010]

In the pressure sensor apparatus in accordance with the
present invention, it is preferable that the first and second
passage blocks are coupled to each other via a sensor cover
protecting the pressure sensor. In order to achieve the
structure mentioned above, for example, the sensor cover is
interposed between the first and second passage blocks, a
coupling plate is arranged in such a manner as to stride over
the first and second passage blocks, the sensor cover has abottom
wall brought into contact with the opposing surface of the passage
block provided with the pressure sensor, and a pair of side walls
sandwiched between the opposing surfaces of both the passage

blocks, a pressure sensor inserting through hole is provided



Inaccordancewiththepresentinvention,thereisprovided a. pressure sensor built-in fluid control
equipment including: a fluid control equipment which has an inlet port and an outlet port; a first
passage block in which a passage communicating with the inlet port of the fluid control
equipment is formed; a second passage block in which a passage communicating with the
outlet port of the fluid control equipment is formed and which opposes to the first passage
block at a predetrenioed rewedl 19 pressuiegeRs0EWACHYSHDMEEE Hoar oppesiag sudace
of any one of the first and second passage blocks and detects a fluid pressure of an internal
passage therso&{@0d8k sidbevhild contrebegutipmenymegdns a Huidlcontrad Bgtiprent a
having a fluid control function such as a fluid pressure regulating function, an opening and
closing fundiibura Howrraré regulatingsfemttiom aclkesingiuwcionald theskiket @ddts the
specifically constructed as a pressure regulator, an. opening and closing valve, a filter or the
like. For ex&ifiple, tRE préseretedartésantidne preustrt sendurend iR ara sbdndt ie
pressure sensor built-in fluid control equipment is formed. In other words, the pressure sensor
built-in fluid SRt oP EqEfnEATS e FHRE RSP IGr BREPPRE R1PPlsss ELERBYT Baifktinthe
pressure regulator, a pressure sensor built-in opening and closing valve, a pressure sensor

built-in filterFGHIRE ARe PIOSTH 2T THEHRLEgd bibckih FFRSSHEsSHESensor are

structured a otglfls]ame as the pressure sensor apparatus, . and a shape of the passage
formed in the'passage block is decided in conformity to a member (a joint or the like) to which

the pressure sensoyulljp,fuid ceglteleaupment is.conneeies 10019 4 o Theigssure,
sensor is handled as one fluid control equipment arranged in an ugper stage, Inthé

Conventionf’HaI!&'ﬂ8%%'%@5&@&’%W%%Héeéf%etéﬁrﬁi)@ﬁg‘%fi@'@ &é@ﬁtgs ggL uid

control equipment arranged in the upper'stage, whereby a Space for installing the pressure

sensor is neieerssahy pRd #dsPesiie todgduseaninsialiation space,ef e, fluid el

apparatus in which the pressure detection is necessary.
and the coupling plate as one member, the assembled body can
be easily incorporated into the fluid control apparatus or the
like, and it becomes easy to replace the pressure sensor
independently. The sensor cover and the coupling plate can be
omitted, however, the pressure sensor apparatus can be handled
as one member by using them, and can be conveniently maintained
and assembled. The structure for coupling the first and second
passageblocksviathe sensor cover isnot limitedtothisexample,
but, for example, has a first passage block side sensor cover
and a second passage block side sensor cover which are coupled
to each other, and is structured such that the sensor covers
are fixed to the respective corresponding passage blocks by the
bolts inserted from the opposite surface side of the passage

blocks.

[0012]



[0016] In the same manner as that in the pressure sensor apparatus, it is preferable that
the first and second passage blocks are coupled via the sensor cover protecting the pressure
sensor, in the pressure sensor built-in fluid control equipment in accordance with the present
invent i n In order to achieve the structure mentioned above, for example, a sensor cover is

interposed between the first and second passage blocks, a coupling plate is arranged in such

a manner as to strideroyeethedirstand second Passags BIRcks theSCRIHEOVEiAsA ded
bottom wall brought into contact with the opposing surface of the passage block provided with

the pressureaspnseisand apaisaf sidd Walls saftinichedhebwaer e pppasingrat{aces §f
both the passage blocks, a pressure sensor inserting through hole is provided in the bottom
wall, a wiring Unlvadingpthtough églel isnmntidddiichahy s nensite wal prspexctiviedy, that let
coupling plate has a plurality of bolt insertion holes, and a bolt inserted to the bolt insertion
holes is enga@El with &imeadiasieggevideddi eaohvitiiod fisstrarksapprebpassagediideis,
whereby both the passage blocks are coupled via the sensor cover. [0017] In such a
structure as'thistexdtiplerkas %6 fo Handid Hisesare rehserasBaRbled Bofprmed ;
constituted by the first passage block, the second passage block, the pressure sensor, the

sensor covel arftF Rt RBAAG PR RCEnd habeh ifishiistie 16 eREN A A G ratdtie

sensor built-in fluid control equipment obtained, by integrating the pressure sensor assembled
body and th& & %Bﬁrﬁ& é)%gr)n%%t,té}?d ﬁ%‘éﬁgnfe%ngd%?ﬂtoer‘éﬁl’aﬁ‘@‘%ﬁg presdFEedsard

independently..Further, the pressure sensor built-in fluid control equipment obtained by,
integrating tﬁélpcr%sgtﬁg%se%%o}: gsé:zflrﬁble%llb%%ypaar]%sﬁ%%ugg e6r6 %eq%iﬁ)r]ﬁ%ﬁ‘ %aeﬁf B}éned

handled 2, in th t of £ ' tral
Chipment HIEN T Sanke s hot B e The SOLCh e B iy JB-Ear e

equipment in which the sensor Is not r cov

omitted, howgyers the Bressiie S50SgE %@?@ﬂ%dcbgmaceecb&ﬁawsg%ﬁe%qm@%w

using them, and can be conveniently maintained and assembled. The structure for coupling

the first andsracopdpassage HoGksada thesesacoyakis At Iimiteddadbisaxample. in the
same manner as that of the pressure sensor a.pparatus.
[0013]

The fluidcontrol equipment meansa fluid control equipment
having a fluid control function such as a fluid pressure
regulating function, an opening and closing function, a flow
rate regulating function, a cleaning function and the like, and
is specifically constructed as a pressure regulator, an opening
and closing valve, a filter or the like. For example, the
pressure regulator and the pressure sensor are integrated, so
that the pressure sensor built-in fluid control equipment is
formed. In other words, the pressure sensor built-in fluid
control equipment is constructed, for example, as a pressure
sensor built-in pressure regulator, a pressure sensor built-in

opening and closing valve, a pressure sensor built-in filter

or the like.



[0018] As a preferable example of the pressure sensor built-in fluid control equipment,
there can be listed up an example in which the fluid control equipment is constituted by the
pressure regulator, and the pressure sensor is provided in the passage block in which the
passage communicating the outlet port of the pressure regulator is fanned. The fluid control
equipment can be variously structured as mentioned above, however, in the case of the
pressure regujatod,]since the pressure regulator regulates the pressure, a pressure sensor is
necessary for checking out whether or not a secondary side pressure is regulated at a

suitable value. Accorttiaghs 4be gpeebdureksensdbidilisingliich eengohequipment ebiadtadias
integrating the pressure regulator and the pressure sensor can be used at. a lot of positions of
the various fidW@unthapparattsd0018 s surd hedhid coappbapparatusindcostayee with
the present invention has a plurality of fluid control equipments, and a plurality of
block-shapeetjpiRBmeatkanngdchnatilonnrals zganebtial lowdesridlegeiimngenf thamity
adjacent fluid control equipments is formed, and at least one of a plurality of fluid control
equipment i§ 6t tHeRYTne8f tlpleRurekensbkpuilE anvitiFBohir6l BEEIBRIETfSs SPO20K
The pressure sensor built-in fluid control equipment is easily handled as mentioned above,
and can be SBpted iFthbleidSlifePiid 2onf e dERGatust And RERAGESDntrol apparatus
using the pr a%)lirrg sensor built- in fluid control equipment has an advantage that the pressure
sensor is easily 6Iaced

The pressure sensor is handled as one fluid control
equipment arranged in an upper stage, in the conventional fluid
control apparatus, and the pressure sensor is integrated with
the other fluid control equipment arranged in the upper stage,
whereby a space for installing the pressure sensor is not
necessary, and it is possible to reduce an installation space
of the fluid control apparatus in which the pressure detection
is necessary.

[0016]

Inthe samemanner as that in the pressure sensor apparatus,
it is preferable that the first and second passage blocks are
coupled via the sensor cover protecting the pressure sensor,
in the pressure sensor built-in fluid control equipment in
accordance with the present invention. In order to achieve the
structure mentioned above, for example, a sensor cover is
interposed between the first and second passage blocks, a
coupling plate is arranged in such a manner as to stride over

the first and second passage blocks, the sensor cover has a bottom



independently, and is made widely compact because the space for installing the pressure
sensor is not necessary. EFFECT OF THE INVENTION [0021] In accordance with the
pressure sensor apparatus of the present invention, since the pressure sensor apparatus is
constituted by the first passage block in which the predetermined passage is formed, the
second passage block in which the predeteznined passage is formed and which is opposed to

the first passagel ieckighthe predesenrais e itervale apgh e PR ssfesensad ighiSsage
provided in the opposing surface of any one of the first and second passage blocks and
detects the filidpiessure il ¢kdevinteindh passagenit ésqanssiate tarche pactly afradigethalls
pressure sensor at the predetermined position within the fluid control apparatus in which the
pressure seASMAE ¥elcedsigt warhthehsresppessarorus Easibsrepfabedt Independeatpge
[0022] In accordance with the pressure sensor built-in fluid control device of the present
invention, tHelspdes for ipstafify Xise pressere teAsatisnmt HetevsdryHnleplacing enydied
control equipment by the pressure sensor built-in fluid control equipment, in the fluid control
apparatus wHich#é &?e%%‘a WRA B pfuradiis sy rdbneduipirbsa Bada prRiIBKkeeijeidt
members and in which the pressure_sensor iS necessary, it is possible_to reduce the installing

space of the-fuiirBortfsT appaftlid il whiG SRR e ¥sd d B GPIHERE BIP R diReE 2

D P TRL SARY SEPKSEE eSS, SR L P ¥etEea o the

bolt insertion holes is engaged with a thread hole provided in
each of the first and second passage blocks, whereby both the
passage blocks are coupled via the sensor cover.
[0017]

in such a structure as this example, it is possible to
handle a pressure sensor assembled body constituted by the first
passage block, the second passage block, the pressure sensor,
the sensor cover and the coupling plate as one member, it is
possible to easily obtain a pressure sensor built-in fluid
control equipment obtained by integrating the pressure sensor
assembled body and the fluid control equipment, and it becomes
easy to replace the pressure sensor independently. Further,
the pressure sensor built-in fluid control equipment obtained
by integrating the pressure sensor assembled body and the fluid
control equipment can be handled as one member, and can be used
in the same manner as that of the fluid control equipment in
which the sensor is not built in. The sensor cover and the

coupling plate can be omitted, however, the pressure sensor

10



[0023) Fig. 1 is a side elevational view showing one embodiment of a pressure sensor
built-in fluid control equipment in accordance with the present invention. Fig. 2 is a cross
sectional view along line II-1l in Fig. 1. Fig. 3 is a cross sectional view along line 1I-111'in
Fig. 1. Fig. 4 is a perspective view showing one embodiment of a pressure sensor
apparatus in accordance with the present invention. Fig. 5 is a side elevational view
showing a cereastionabflvisksorisel appaatidied as one member by using them, and

can be conveniently maintained and assembled. The structure
for coupling the first and second passage blocks via the sensor
cover is not limited to this example, in the same manner as that
of the pressure sensor apparatus.

[0018]

As a preferable example of the pressure sensor built-in
fluid control equipment, there can be listed up an example in
which the fluid control equipment is constituted by the pressure
regulator, and the pressure sensor is provided in the passage
block in which the passage communicating the outlet port of the
pressure regulator is formed. The fluid control equipment can
be variously structured as mentioned above, however, in the case
of thepressureregulator, since thepressure regulator regulates
the pressure, a pressure sensor is necessary for checking out
whether ornot a secondary sidepressure isregulatedat asuitable
value. Accordingly, the pressure sensor built-in fluid control
equipment obtained by integrating the pressure regulator and
the pressure sensor can be used at a lot of positions of the
various fluid control apparatus.

[0019]

The fluid control apparatus in accordance with the present
invention has a plurality of fluid control equipments, and a
plurality of block-shaped joint members in which a flow path

connecting lower end openings of the adjacent fluid control

11



Description of Reference Numerals [00241 (10) pressure sensor built-in fluid control
equipment (16) pressure regulator (fluid control equipment) (16a) inlet port (16b) outlet port
(21) pressure sensor apparatus (22) first passage block (22a) passage (23) second passage
block (23a(23b)passage (24) pressure sensor

equipments is formed, and at least one of a plurality of fluid
control equipment is set toanyoneof the pressure sensorbuilt-in
fluid control equipments.

[0020]

The pressure sensor built-in fluid control equipment is
easily handled as mentioned above, and can be applied to the
existing fluidcontrol apparatus, andthe fluidcontrol apparatus
using the pressure sensor built-in fluid control equipment has
an advantage that the pressure sensor is easily replaced
independently, and is made widely compact because the space for

installing the pressure sensor is not necessary.

EFFECT OF THE INVENTION
[0021]

In accordance with the pressure sensor apparatus of the
present invention, since the pressure sensor apparatus is
constitutedby the first passage block inwhich the predetermined
passage is formed, the second passage block in which the
predetermined passage is formed and which is opposed to the first
passage block at the predetermined interval, and the pressure
sensor which is provided in the opposing surface of any one of
the first and secondpassage blocks anddetects the fluid pressure
of the internal passage, it is possible to compactly arrange
the pressure sensor at the predetermined position within the

fluid control apparatus inwhich the pressure sensor is necessary,

12



(25) sensor cover (26) coupling plate (26a) bolt insertion hole (43) bottom wall (43a) pressure
sensor inserting through hole (44), (45) side wall (46) wiring unloading through hole BEST
MODE FOR CARRYING OUT THE INVENTION [0025]

and the pressure sensor is easily replaced independently.
[0022]

In accordance with the pressure sensor built-in fluid
control device of the present invention, the space for installing
the pressure sensor is not necessary by replacing any fluid
control equipment by the pressure sensor built-in fluid control
equipment, in the fluid control apparatus which is provided with
a plurality of fluid control equipments and a plurality of joint
members and in which the pressure sensor is necessary, it is
possible to reduce the installing space of the fluid control
apparatus in which the pressure detection is necessary, and the

pressure sensor is easily replaced independently.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023]

Fig. 1 is a side elevational view showing one embodiment
of a pressure sensor built-in fluid control equipment in
accordance with the present invention.

Fig. 2 is a cross sectional view along line II-II in Fig.

Fig. 3 is a cross sectional view along line III-III in
Fig. 1.

Fig. 4 is a perspective view showing one embodiment of
a pressure sensor apparatus in accordance with the present

invention.
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A description will be given below of an embodiment in accordance with the present invention
with reference to the accompanying drawings. [0026] In this specification, with respect to
front and rear sides and upper and lower sides, a right side and a left side in Fig. | are
respectively referred to as a front side and a rear side, upper and lower sides in Fig. | are
referred to as upper and lower sides, and the right and left sides are referred in the direction
of a forward side. THeifgonbans. aeai disles] anvd thieonppet 486 Iewew side sateoReniHaand
may be used in a state in which the front and rear sides are inverted, or the upper and lower
sides are sefig@ lefrardaignides t0627] Fig. 1 shows a pressure sensor built-in
fluid control equipment in accordance with the present invention, Figs. 2 arid 3 are cross
sectional views of a pressure sensor apparatus portion corresponding to a main portion of the
pressure sensor built-in fluid control equipment, and Fig, 4 shows the pressure sensor
apparatus iP&EOTdREORItATNB PFEISERIN ARIBATIDRS1 In Fig. 1, a pressure sensor
built-in fluid ¢control. equipment (10) is provided with a pressure regulator (16) which has an
inlet port (16@ a%%ll an outlet port (16b) , a first passage block (22) in which a passage (22a)

communicating with &]8 inlet . . .
) pressure sensor built-in fluid control equipment

(16) pressure regulator (fluid control equipment)
(l6a) inlet port

(16b) outlet port

(21) pressure sensor apparatus

(22) first passage block

(22a) passage

(23) second passage block

(23a), (23b) passage

(24) pressure sensor

(25) sensor cover

(26) coupling plate

(26a) bolt insertion hole

(43) Dbottom wall

(43a) pressure sensor inserting through hole
(44), (45) side wall

(46) wiring unloading through hole

BEST MODE FOR CARRYING OUT THE INVENTION

[0025]
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port (16a) of the pressure regulator (16) is formed, a second passage block (23) in which
passages (23a) and (23b) communicating with the outlet port (16b) of the pressure regulator
(16) are foiued and which is arranged in a front side of the first passage block (22) in such a
manner as to oppose at a predetermined interval, a pressure sensor (24) which is provided in
a surface (a rear surface) opposing to the first block (22) of the second passage block (23)
and detects a fluid predsurerdfiihe passdgeas (23a) andr(28b) oithefsegondmpassage 123)i A
sensor cover (25) which is interposed between the first and second passage blocks (22) and
(23) and pr@tecrsnfispressurtIsenber (249 samd aicoupting plate{26) whithrieacanged shas
to stride over upper surfaces of the first and. second passage blocks (22) and (23) and
integrates LORT HEPpESHS Isloels. 22y and (23). [0029] The pressure sensor apparatus
(21) is structured by the first passage block (22), the second passage block. (23), the
pressure sehS8P @4), the sensor cover (25) and the coupling plate (26). [0030] The
pressure regulator (16) is the same. as the pressure regulator (16) shown in Fig. 5, and the

inlet port (16a) and TSR EP&E HEAE Podddinespier Srirent Hlgressurd des
regulator (16111. [003]% Tlie ressure sensor built-in fluid control equipment (10) shown in
Fig. 1. is stcRurdaPSTa it R§%¥e§§1?r%%’er?s&%|%ﬁ?se(fﬁqsam St&d HPtHe pPdSure
regulator (16)_used in_the fluid control aratus in Fig. 5, The first.passage block (22) and the
second palga%%ebﬁ%ﬁ%g)kér\éega%i |ce)%2egf58éjvsggnatﬁgeap?‘ers fife FGHat f6)r§r‘?'§n &4 an
upper stage,si [o]] 7) and (28) arrangedina lower.stage_side, and in th
case of bei%lg ggg%ﬁ?%ﬁ%%%%%%ép%ﬁra%é? 'th% Igvl(/%r %&r%gerseo t (2 p?e?ss%ﬁg%]foca[%g

(22) and (23hateflushwith a lwernsur haptherluidicantral eauprpentsdfpriexample,
elements (11), (50), (14) and (15) in Fig. 5 and the like) than the pressure regulator (16).
direction of a forward side. The front and rear sides and the
upper and lower sides are convenient, and may be used in a state
in which the front and rear sides are inverted, or the upper
and lower sides are set to the left and right sides.
[0027]

Fig. 1 shows a pressure sensor built-in fluid control
equipment in accordance with the present invention, Figs. 2 and
3arecross sectional views of a pressure sensor apparatus portion
corresponding to a main portion of the pressure sensor built-in
fluid control equipment, and Fig. 4 shows the pressure sensor
apparatus in accordance with the present invention.

[0028]

In Fig. 1, a pressure sensor built-in fluid control

equipment (10) is provided with a pressure regulator (16) which

has an inlet port (16a) and an outlet port (16b), a first passage

block (22) in which a passage (22a) communicating with the inlet

15



[0032] The first passage block (22) is structured such that an 1-shaped passage (22a)
passing through a rectangular paral.lelepipedbiock- like main body verticallyisformedtherein,
and the I-shaped passage (22a) communicates the inlet port (16a) of the pressure regulator
(16) with a passage (27a) of a block joint (a block-like joint member)) supporting a rear half
portion of the pressure regulator (16). [0033] The second passage block (23) is

structured spelr thatiaa1-shmpaeppssaga ?s a) fassgdbrque) thesredangdara second

parallelepipedblock-likemainbodyverticallyisformedtherein, and a branch passage ( 23b)
communicateg Bétbehd poessute 3ender @4) ihfoseredagea the 1sshaped passage (23a)
communicates the outlet port (16b) of the pressure regulator (16) with a passage (28a) of
ablock joint ¢amisi ke foimaneiiber)t(28) supperting@froritle) parfionlut the pressuse
regulator (16) . [0034]
regulator (16) are formed and which is arranged in a front side
of the first passage block (22) in such a manner as to oppose
at a predetermined interval, a pressure sensor (24) which is
provided in a surface (a rear surface) opposing to the first
block (22) of the second passage block (23) and detects a fluid
pressure of the passages (23a) and (23b) of the second passage
(23), a sensor cover (25) which is interposed between the first
and second passage blocks (22) and (23) and protects the pressure
sensor (24), and a coupling plate (26) which is arranged so as
to stride over upper surfaces of the first and second passage
blocks (22) and (23) and integrates both the passage blocks (22)
and (23).
[0029]

The pressure sensor apparatus (21) is structured by the
first passage block (22), the second passage block (23), the
pressure sensor (24), the sensor cover (25) and the coupling
plate (26).

[0030]

The pressure regulator (16) is the same as the pressure

regulator (16) shown in Fig. 5, and the inlet port (16a) and

the outlet port (16b) are provided in a lower surface of the

pressure regulator (16).
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The pressure sensor (24) is structured as a diffusion type semiconductor pressure sensor
utilizing a piezo effect, and has a pressure sensor module (41) outputting an output signal in
correspondence to a pressure of a fluid within the second passage block (23) , and a relay
board (42) for relaying a wiring (not shown) . The pressure sensor module (41) is formed as a
structure obtained by depositing an Ni-Cr system as a diffusion strain gauge to a diaphragm
made of an Ingenel corresponding to one kind of a super alloy (thin film type pressure sensor),
an illustration of which is omitted, and is structured such that a. Wheatstone bridge is

structured by a straimgagge by witidizigha sratief 1hat therdiaphiragatisdie et thsveiessure js
applied, and a specific resistance of the diffusion strain gauge is changed in accordance with
a stress appiiedvan the &S ofla piezotresistancaiefecthandtatcaristant oeisrsnt er cemnsiatmt
voltage circuit is applied to the Wheatstone bridge, thereby obtaining an electric signal
together withre prassereé2iheisrassueg sensor imotbke ¥4 Esis dixed-tegaul apemir(d portise af
the branch passage (23b) of the second passage block (23) in accordance with an
appropriate Hethbg stithid aebldearbnaPbeaativelding dritie Ike. ATpresSiiksinh hasialee
side of the pressure regulator (16) is monitored by the pressure sensor module (41) The relay
board (42) %&gigh%.%w@n@m&mrﬁﬂsep&wm@dwina%ﬁénaém Refmbet foad

the pressure sensor module (41.) in this embodiment, however, may_be built in the pressure

sensor modBfE Y6635 e RHRSSUHED rieoTbr 35 hdd 8 b AT 49} RRIGPR S0t bRSRto
contact-with an opposipg surface (a rear surface) of second passage block (23) provided
wih e Erzsfﬁ% %Paﬁfsﬁﬂﬁ%é&@%ﬁ}gﬁgﬁz Qa;aélﬁ%? L &i%rtagﬁgm %%égﬁiﬁ%?%e
sandwiche we e opposing surfaces of the first passa C and the_secon
passage bloc %B)g%hg]elgoﬁg?ncﬁal?(ﬁ&g lprrlgvlilc?ee vﬁﬁgé% %rgis?lsl& r%ecscé(ﬂé%ro .%S‘é’rﬁﬁé "i‘htr%ﬁgh

hole (43a) apd 3 BreRSSUIESENSALMdple é@&%gyﬂﬁ%‘%)!k%or@@) (47R) comymupicatng.

therewith. Each of the left and right side walls (44) and (45) is formed as a stepped shape as

seen from the ahave,Grehleltane Hght edgePaHians ehthedelanbodid () Qihae PEESFUEL

sensor (24) are fixed to step portions (44a) and (45a) . A wiring connected to the relay board
(42) is strucisgesueh babienvisingnaan besaken ouiirogha witing untoadigg threugh khele

(46) provided in the right side wall (45). [0036] The coupling plate (26) is fomed as an
H-shaped fartkdy than the pressure regulator (16).
[0032]
The first passage block (22) is structured such that an
I-shaped passage (22a) passing through a rectangular
parallelepipedblock-likemainbodyvertically is formed therein,
and the I-shaped passage (22a) communicates the inlet port (16a)
of the pressure regulator (16) with a passage (27a) of a block
joint (a block-like joint member) (27) supporting a rear half
portion of the pressure regulator (16).
[0033]
The second passage block (23) is structured such that an

I-shaped passage (23a) passing through the rectangular

parallelepipedblock-likemainbodyvertically is formedtherein,
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cutting a portion corresponding to the opening portions of the passages (22a) and (23a) of the
passage blocks (22) and (23) from a rectangular shape having such a magnitude as to just
cover both the passage blocks (22) and (23) and the sensor cover (25). and has four relatively
large bolt insertion holes (26a) and four relatively small counter bored bolt insertion holes
(26b) [0037] The passage blocks (22) and (23) are provided with a pair of bolt insertion
holes (throughdalbshtd) iwbishe (2alis insrriedfor fixing thecpressupe-cegiilaosE:63 aad
the passage blocks () arid (23) to the block joints (27) and (28) in such a manner as to
sandwich théZR-shiapdib passhgen@Papand(R3nk dapalsa: pgis ofthesad bales(tasedscnte
holes) (48) screwed by a bolt for fixing the coupling plate (26) to the passage blocks (22) and
(23) is formedthéakttbebblt(ihsbnticrt hotes p47)s sntiecugpet stdacéls theifds sape bizoks
(22) and (23) . [0038] The four relatively large bolt insertion holes (26a) of the coupling
plate (26) carf Ba usépdxl reies ahith cobpleake Iékanqulatmamissdy oF 8hespiessenteing
regulator (16) and each of the passage blocks (22) and (23) , and insert the bolt fixing them to
the correspndingBlodiGbint® e HieR @B) trarthee traFsurseiveksmdil édunter bored
bolt insertion holes (26b) of the coupling plate (26) can be used as holes which insert the bolt
for fixing therﬂ&gaﬁ‘l ng plate (26) to each of the passage blocks (22) and (23) , and the bolt

inserted to the bolt. jpsertion hole (26b) is engaged, with the thread_hole (4 ovided in each
of the first and secor%n PRESHGEDI &%zkﬁﬁfa??dg(ezé)s, WHEPSE b5 ?ﬁ’eapggig BOBKSY@2)

and (23) af%&ﬂ&@Sﬁa’&%%ersﬁgé%rs%%vee rs@:?gé{*oggg]lizing a piezo effect, and has
a pressure sensor module (41) outputting an output signal in
correspondence to a pressure of a fluid within the second passage
block (23), and a relay board (42) for relaying a wiring (not
shown) . The pressure sensormodule (41) is formed as a structure
obtained by depositing an Ni-Cr system as a diffusion strain
gauge to a diaphragm made of an Inconel corresponding to one
kind of a super alloy (thin film type pressure sensor), an
illustration of which is omitted, and is structured such that
a Wheatstone bridge is structured by a strain gauge by utilizing
a matter that the diaphragm is bent if the pressure is applied,
andaspecificresistanceof thediffusionstraingauge is changed
in accordance with a stress applied on the basis of a piezo
resistance effect, and a constant current or constant voltage
circuit is applied to the Wheatstone bridge, thereby obtaining
an electric signal together with the pressure. The pressure
sensor module (41) is fixed to an opening portion of the branch

passage (23b) of the second passage block (23) in accordance
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The pressure sensor built-in fluid control equipment (pressure sensor built-in pressure
regulator) (10) mentioned above can be replaced by the pressure regulator (16) and the
pressure sensor (12) , in the fluid control apparatus shown in Fig. 5. Accordingly, the space
for the conventional pressure sensor (12) is completely omitted, a length in a line direction
becomes short, and an extremely compact fluid control apparatus can be obtained. [0040]

The pressureisemnson afperats (2t pcas bedategiated i Hie ethes fluisheentsel=eawipmenhg
than the pressure regulator (16) , for example, the shutoff releasing device (13) , th.e opening
and closing walvehendniied).(11 ,plre opaprmgiand-elesigtladte (idematickfd) pteastiltare
(17) and the like, the space for the conventional pressure sensor (12) can be completely
omitted by ustgpihetshuttifereléasimpndévice proyiddrewitrethewpre ssers sersodappaladtls -
(21) , the opening and closing valve and the filter, the length in the line direction becomes
short, and itT8possibi tdeptin (He extremealy coamsdctdhiid édntigigappacitisrnooanp isin
this case, the pressure sensor apparatus (21) is not limited to one in one line of the
fluidcontrolaParRt s H A1 PERIAPRS RFoTRIPEB PRSI AFATE RAREQT et
regulator (16) and the shutoff releasing device (13) may be provided with the pressure sensor

apparatus (S hrntPel&rt fh P L@ Ak (ndE¥SHre BB SIS PHaratudds BreeSrovided,

the space foretple conventional pressure sensor (12) in the fluid control apparatus in Fig. Scan
be completesiy oﬁﬁﬁegfot 5 gngth in the line direction becomes shorter, and it is possible to
obtain the efggg?jy compact. fluid control apparatus. INDUSTRIAL APPLICABILITY

The sensor cover (25) hasabottomwall (43) whichisbrought
into contact with an opposing surface (a rear surface) of the
second passage block (23) provided with the pressure sensor
module (41), and left and right side walls (44) and (45) which
are sandwiched between the opposing surfaces of the first passage
block (22) and the second passage block (23). The bottom wall
(43) is provided with a pressure sensor inserting through hole
(43a) and a pressure sensor module inserting cylinder portion
(43b) communicating therewith. Each of the left and right side
walls (44) and (45) is formed as a stepped shape as seen from
the above, and left and right edge portions of the relay board
(42) of the pressure sensor (24) are fixed to step portions (44a)
and (45a). A wiring connected to the relay board (42) is
structured such that the wiring can be taken out from a wiring
unloading through hole (46) provided in the right side wall (45).
[0036]

The coupling plate (26) is formed as an H-shaped form by

19



[0042]

Since the pressure sensor apparatus can be used in the integrated fluid. control

apparatus for the semiconductor manufacturing apparatus, can be arranged in compact, and
can be replaced independently at a time of maintaining and inspecting , the pressure sensor
apparatus can contribute to an improvement of a performance of the fluid control apparatus.
CLAIMS I. A pressure sensor apparatus comprising: a first passage block in which a
predeterminedtaissage isofohmed; corraspoodd passagetis oském ihicharredateratingde
passage is fanned and which opposes to the first passage block at a predetermined interval.;

and

a pressaigesenc?ahiemds piiddedifh alneppasisgatirkbedfan(2ene ahihe (A3

and second passage blocks and detects a fluid pressure in an inner passage,

rom a rectangular shape having such a magnitude as to just cover
both the passage blocks (22) and (23) and the sensor cover (25),
and has four relatively large bolt insertion holes (26a) and
four relatively small counter bored bolt insertion holes (26b) .
[0037]

The passage blocks (22) and (23) are provided with a pair
of bolt insertion holes (through holes) (47) to which a bolt
isinserted for fixing the pressure regulator (16) andthe passage
blocks (22) and (23) to the block joints (27) and (28), in such
a manner as to sandwich the I-shaped passages (22a) and (23a),
and a pair of thread holes (closed-end holes) (48) screwed by
a bolt for fixing the coupling plate (26) to the passage blocks
(22) and (23) is formed near the bolt insertion holes (47), in
the upper surface of the passage blocks (22) and (23).
[0038]

The four relatively large bolt insertion holes (26a) of
the coupling plate (26) can be used as holes which couple the
rectangular main body of the pressure regulator (16) and each
of the passage blocks (22) and (23), and insert the bolt fixing
them to the corresponding block joints (27) and (28). Further,
the four relatively small counter bored bolt insertion holes
(26b) of the coupling plate (26) can be used as holes which insert

the bolt for fixing the coupling plate (26) to each of the passage
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wherein the first and second passage blocks have the sane . height and each said passage
block is formed as a rectangular parallelepiped or an approximately rectangular

parallelepiped, the passage formed therein is in parallel to an opposing surface of the other
passage block, and a branch passage communicating with the pressure sensor is formed in

the passage block provided with the pressure sensor. 2. The pressure sensor apparatus
as claimed ib btaifsl{ adherginmithe fiyst and seeoned Passagetaeks aeneoppled 1 sagh other
via a sensor cover protecting the pressure sensor. 3. The pressure sensor apparatus as

claimed in clxirhe2,(whbkieibsttengensot edvet isheteippsad betive et the firsiandezbdendach
passage blocks, a coupling plate is arranged in such a manner as to stride over the first and
second passHgdbRcksrife sadserasoved eassbgtoimlwalk brd@ght intodcdiatt, withele by
opposing surface of the passage block provided- with the pressure sensor, and a pair of side
walls sandwRied Batnea R Ire o poaitpsiiPateanst Hath) trr pacsaipd oiboks: & hressureor
sensor inserting through hole is provided in the bottom wail, a wiring unloading through hole is
provided in &Y Bhe StoX wall, respectively, the coupling plate has a plurality of bolt insertion
holes, and a bolt inserted to the bolt insertion holes is engaged with a thread hole provided in
each of the ﬁl%?%l?] second passage blocks, whereby both the passage blocks are coupled

via the sensor cove 4. A pressure sensor buyiltin fluid contral equipment comprising”
a fluid control, equigrr%lgmpv]\ﬂ% hES aﬁweﬂ?e?f)oﬁﬂ ér’r%ugg t'C%n%rOE Squbpment

(pressure sensor built-in pressure regulator) (10) mentioned
above can be replaced by the pressure regulator (16) and the
pressure sensor (12), in the fluid control apparatus shown in
Fig. 5. Accordingly, the space for the conventional pressure
sensor (12) is completely omitted, a length in a line direction
becomes short, and an extremely compact fluid control apparatus
can be obtained.

[0040]

The pressure sensor apparatus (21) can be integrated in
the other fluid control equipment than the pressure regulator
(16) , for example, the shutoff releasingdevice (13), the opening
and closing valve (manual) (11), the opening and closing valve
(automatic) (15), the filter (17) and the like, the space for
the conventional pressure sensor (12) can be completely omitted
by using the shutoff releasing device provided with the pressure
sensor apparatus (21), the opening and closing valve and the
filter, the length in the line direction becomes short, and it

is possible to obtain the extremely compact fluid control
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a first passage block in which a passage communicating with the inlet port of the fluid control
equipment is formed; a second passage block in which a passage communicating with
the outlet port of the fluid control equipment is formed and which opposes the first passage
block at a predetermined interval; and a pressure sensor which is provided in an
opposing surface of any one of the first and second passage blocks and detects a fluid
pressure of appatestalpassage thereof. 5. The pressure sensor built-Influidcontrol
equipment asclaimedinclaim4,whereintnefirstandsecondpassagehlocks are coupled to each
other via a séP88i¢over protecting the pressure sensor. 6. The pressure sensor built-in
control equipment as claimedinclaim5, where in the sensor cover is interposed between the
first and second pasEagelbiciea tecotibih Pplassisrarangedin spsiraahawndRas td stridet
over the first and second passage blocks, the sensor cover has a. bottom wall brought into
contact withtABbppBshRy Qffake erdic paSsaGe BI6CK prvideanitirl appayetsensdriusnd
a pair of side walls sandwiched between the opposing surfaces of both the passage blocks, a

pressure senSr TP thiolQ I hBAS SRR SatHe B wak Ve iish g i BaafFguTe

through hole is provided in_any one_of the side walls, respectively, the coupling plate has a
HERTOR ) o GO EBMER TG (hE DR TGO HOISE 1 bAGaled vith a

plurality of BOTANSEY

oo nre. D ERE e h 1 L A AP AR R Y P AR PR

the case that two pressure sensor apparatuses (21) are provided,
the space for the conventional pressure sensor (12) in the fluid
control apparatus in Fig. 5 canbe completely omitted, the length
in the line direction becomes shorter, and it is possible to

obtain the extremely compact fluid control apparatus.

INDUSTRIAL APPLICABILITY
[0042]

Since the pressure sensor apparatus can be used in the
integrated fluid control apparatus for the semiconductor
manufacturing apparatus, can be arranged in compact, and can
be replaced independently at a time of maintainingand inspecting,
the pressure sensor apparatus can contribute to an improvement

of a performance of the fluid control apparatus.
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7. The pressure sensor built-in control equipment as claimed inclaim 4, wherein the fluid
control equipment is constituted by the pressure regulator, and the pressure sensor is
provided in the passage block in which the passage communicating the outlet port of the
pressure regulator is formed. 8. The fluidcontrol apparatus having a plurality of fluid
control equipments, and a plurality of block-shaped j oint members in which a flow path
connecting lower end openings of the adjacent fltddeBh$rol equipments is formed, and at least
one of the fluid control devices is set to the pressure sensor built-in fluid control equipments

as claimed in claim 4} - ® PXeIHeLfesSieenBPRUMN Tt BYTifiHENt as claimed in
claim 5. wherein the fluid, control equipment i onstitutgdc the pregsure Irnel%tg%tor, and the
i

pressure sensor is pfd d&&in B gsgs%g% é’?ﬁ k Tiwh €pBs§age Communicaing the:

outlet port of {tge Pgﬁf‘%e regulator is formed. 10. The pressure sensor buitt-in control
equipment as claimed in claim 6, wherein the fluid control equipment is constituted by the

pressure regulator, and;the pressyLe $68s8h isduoyideshindheppseans: blagkia which thee

passage communicating the outlet port of the pressure regulator is formed, 11,The fluid
control apparius banieg aplirality of flejsheerizol eguipraetsy andraplsiity bl blokkshaged

joint members in which a flow path connecting lower end openings of the adjacent fluid control
equipments isrfedaedrand ad Icast ene 2t thefldid control devices is set to the pressure
sensor built-in fluid control equipments as claimed in claim 5.
a pressure sensor which is provided in an opposing surface
of any one of the first and second passage blocks and detects
a fluid pressure in an inner passage,
wherein the first and second passage blocks have the same .
height and each said passage block is formed as a rectangular
parallelepiped or an approximately rectangular parallelepiped,
the passage formed therein is in parallel to an opposing surface
of the other passage block, and a branch passage communicating

with the pressure sensor is formed in the passage block provided

with the pressure sensor.

2. The pressure sensor apparatus as claimed in claim 1,
wherein the first and second passage blocks are coupled to each

other via a sensor cover protecting the pressure sensor.

3. The pressure sensor apparatus as claimed in claim 2,
wherein the sensor cover is interposed between the first and

second passage blocks, a coupling plate is arranged in such a
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12, The fluid control apparatus having a plurality of fluid control equipments, and a plurality of
block-shaped joint members in which a flow path connecting lower end openings of the
adjacent fluid control equipments is formed, and at least one of the fluid control devices is set
to the pressure sensor built-in fluid control equipments as claimed in claim 6. 13, The
fluid control apparatus having a plurality of fluid control equipments, and a plurality of

block-shapeghj@ittmembeyssin whishay lew patirsaniecting lowesrendapeaingskdfdbes,
adjacent fluid control equipments is formed, and at least one of the fluid control devices is set
to the presstire seasaouitisindlithaontrobettipment ladoelaingéd inckaimcpntact Yithe
fluid control apparatus having a plurality of fluid control equipments, and a plurality of
block-shapdthpimanembess imwhictea d6wEpatrcorrresting lowsr eag bhefRthdgeidiinéhe
adjacent fluid control equipments is formed, and at least one of the fluid controéc@vices is set

to the presSRFE 3BHE6r BEMSATIAREnfoPRYGIgTert SR Hained FFR/IthG e Petasi e

flui ntrol r vin lurali
uid control gppara S NRG S ARYAY OF voth the passage blocks, a pressure

sensor inserting through hole is provided in the bottom wall,
a wiring unloading through hole is provided in any one side wall,
respectively, the coupling plate has a plurality of bolt

insertion holes, and a bolt inserted to the bolt insertion holes
is engaged with a thread hole provided in each of the first and

second passage blocks, whereby both the passage blocks are

coupled via the sensor cever.

4. A pressure sensor built-in fluid control equipment
comprising:

a fluid control equipment which has an inlet port and an
outlet port;

a first passage block in which a passage communicating
with the inlet port of the fluid control equipment is formed;

a second passage block in which a passage communicating
with the outlet port of the fluid control equipment is formed
and which opposes the first passage block at a predetermined
interval; and

a pressure sensor which is provided in an opposing surface

of any one of the first and second passage blocks and detects
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fluid control equipments, and a plurality of block-shaped joint members in which a flow path
connecting lower end openings of the adjacent fluid control equipments is formed, and at least
one of the fluid control devices is set to the pressure sensor built-in fluid control equipments
as claimed in claim 10.

a fluid pressure of an internal passage thereof.

5. " The pressure sensor built-in fluid control equipment
asclaimedinclaim4, wherein the first and second passage blocks

are coupled to each other via a sensor cover protecting the

pressure sSensor.

6. The pressure sensor built-in control equipment as
ciaimed inclaim5, whereinthe sensor cover is interposedbetween
the first and second passage blocks, a coupling plate is arranged
in such a manner as to stride over the first and second passage
blocks, the sensor cover has a bottom wall brought into contact
with the opposing surface of the passage block provided with
the pressure sensor, and a pair of side walls sandwiched between
the opposing surfaces of both the passage blocks, a pressure
senéor inserting through hole is provided in the bottom wall,
a wiring unloading -through hole is provided in any one of the
side_walls, respectively, the coupling plate has a plurality
of bolt insertionholes, and abolt inserted to the bolt insertion
holes is engaged with a thread hole provided in each of the first
and second passage blocks, whereby both the passage blocks are

coupled via the sensoxr cover.

7. The pressure sensor built-in control equipment as

claimed in claim 4 , wherein the fluid control
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equipment is constituted by the pressure regulator, and the
pressure sensor is provided in the passage block in which the
passage communicating the outlet port of the pressure regulator

is formed.

8. Thefluidcontrol apparatushavingapluralityof fluid
control equipments, andapluralityofblock-shapedjointmembers
inwhich a flowpath connecting lower end openings of the adjacent
fluid contrel equipments is formed, and at 1east-_one of the fluid
control devices is set to the pressure sensor built-in fluid

control equipments as claimed in claim 4.

9 The pressure sensor built-in control equipment
as claimed in claim 5, wherein the fluid control equipment is constituted by the pressure
regulator, and the pressure sensor is provided in the passage block in which the
passage communicating the outlet port of the pressure regulator is formed.

10. The pressure sensor built-in control equipment
as claimed in claim 6, wherein the fluid control equipment is constituted by the pressure
regulator, and the pressure sensor is provided in the passage block in which the
passage communicating the outlet port of the pressure regulator is formed.

11, The fiuid control apparatus having a plurality

of ﬂdid control equipments, and a plurality of block-shaped joint members in which a
flow path connecting lower end openings of the adjacent fluid control equipments is
formed, and at least one of the fluid control devices is set to the pressure sensor built-in

fluid control equipments as claimed in claim 5.
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12, The fluid control apparatus having a piurality
of fluid controf equipments, and a plurality of block-shaped joint members in which a
flow path conpecting lower end openings of the adjacent fluid control equipments is
formed, and at least one of the fluid control devices is set to the pressure sensor built-in

fluid control equipments as claimed in claim 6.

13, The fluid control apparatus having a plurality

of fluid control equipments, and a plurality of block-shaped joint members in which a
flow path connecting lower end openings of the adjacent fluid confrol equipments is
formed, and at least one of the fluid control devices is set to the pressure sensor built-in

fluid control equipments as claimed in claim 7.

14. The fluid control apparatus having a plurality of

fluid control equipments, and a plurality of block-shaped joint members in which a fiow
path connecting lower end openings of the adjacent fluid control equipments is formed,
and at least one of the fluid contro! devices is set to the pressure sensor built-in fluid

control equipments as claimed in claim 9.

16. The fluid control apparatus having a plurality of

fluid control equipments, and a plurality of block-shaped joint members in which a flow
path connecting lower end openings of the adjacent fluid control equipments is formed,
and at least one of the fluid control devices is set to the pressure sensor built-in fluid

control equipments as claimed in claim 10.
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