PRESSURE SENSOR APPARATUS AND PRESSURE SENSOR BUI LT-I N
FLU D CONTROL EQUI PMENT TECHNI CAL FIELD [0001) The
present invention relates to a pressure sensor
apparatus preferably used in an integrated fluid
control apparatus which is used in a sem conductor
manuf acturing apparatus or the like, and is assenbl ed
in such a manner as to independently take out a fluid
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i nspection, and a pressure sensor built-in
control equipnent. aﬁg%fﬁg%mgbﬁfgﬁE&90021 The f|UId
control apparatus used 1'n the sem conduct or

manuf acturing apparatus is structured such that the
fluid control equipnments such as a mass f | ow

e openi ng and closing valve and the |ike
Téﬁﬁ&iﬁ*&ﬁé@ﬁﬂsn plural rows, and flow paths of the
fluid control equipnents in the adjacent rows are
cted to each other by equi pment connecting neans
at ats%gdetern1ned position. However, inrecentyears,
i nthi RIGTS G My RN %&kﬁﬁ%ﬁtﬁp 3 He¥ €S Flake hReRSoT
advanced an integration of arranging a plurality of
apparatworprefexagplpmesed 1m an ippegrategefimyid control
connecting themby a bl ock-1ike joint nenber arranged
apparatwnevhidh stagesépairng senicendudtendmaauacturing
docunent 2).
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 maintenance and inspection, and a pressure sensor

built-in fluid control equipment.

BACKGROUND ART
[0002]

The fluid control apparatus used in the semiconductor
manufacturingapparatus is structuredsuchthat the fluidcontrol
equipments such as amass flowcontroller, ancopening and closing
valve and the like are arranged in plural rows, and flow paths
of the fluidcontrol equipments inthe 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-1like joint member arranged in a lower



[0003] Fig. 5 shows a integrated f luid contro
apparatus disclosed in the patent docunent 1. One
line (C) of the fluid control apparatus is
constituted by a plurality of upper stage nenbers and
a plurality of |Iower stage nenbers. As the upper stage
nmenbers, there are arranged an openi ng and cl osi ng
valve (manual) (11), a pressure regulator (16), a

fés(‘ﬁ@t SO oldde Rland YLEdEd a/oéuhlﬁ@ﬁ@ passage

ck (20), a shutoff releasing device , a mass
(93"1 controller (14) , an opening and cl 03| ng val ve
(aut omatic) (15), an | nverted V-shaped passage bl ock

20 filter
Erem)oerﬁ 5 Bopki ot ddaned i w&%gﬁéaapp%as %g%%?%&md
|nt whj ch is caonnegted. .to t
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|s attached a V-shaped passage bl ock 0|nt (33) which
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the pressure ulator (16), a V-shaped passage bl ock
andhtP YB3 L iy dhg %%‘Fm%rﬁ%%%sm%‘h}éeﬁ esdr E£heedgirpanrstage

(16) and the pressure sensor (12), a V-shaped passage

mepkesks | bhare@®)amwnmreded amapeaigand rhespngssaiee (manual)
sensor (12) and the inverted V-shaped passage bl ock

(XP0) ,a preshapedrgashaiger b bk, j@ipre$d33ye whenkor (12), an
communi cates the inverted V-shaped passage bl ock (20)
irarekttddvshhapell pasdegpsbhockdiode 4 &Butod £ \kelleeichg device
passage bl ock joint (33) which conmmunicates the
(shut af haselfdast aondewvilcer( 18)) arth bpeniBgsand @Wosing valve
controller (14), a V-shaped passage bl ock joint (33)
(Mddiatix) (15), an inverted V-shaped passage block (20) and
a filter (17). Further, as the lower stage members, there are
arranged an L-shaped passage block joint (32) which is connected
to the opening and cloging valve (11) and to which an 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



conmuni cates the mass flow controller (14) and the
openi ng and closing valve (15), a V-shaped passage

bl ock joint (33) which communicates the openi ng and
cl osing valve (15) and the inverted V-shaped passage
bl ock (20), a V-shaped passage block joint (33) which
comrmuni cates the inverted V-shaped passage bl ock (20)
and the filter (17) , and an L-shaped passage bl ock
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to which an outlet joint 34 is attached
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joint menmbers (31) (32 4) servi'ng as
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varil ous
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lurality of Ilnes formed as a simlar structure
thed ilited (&)) arandarahgelepPad Rasaaes bl Gﬁl%h%l%u‘r?z) which
base plate (2), and the shutoff releasing devices

ig 1ynnecter reddetiilan ndd ) @ndte sdisbcaadogylet joint
passage connectingneans (50) constituted by three I

34 dirapttiaphedagelbhabktifal hy SXS1 p befttsdde ( 5Further, the
connecting thel -shaped passage block joints (51) to

vanbbtustent wébeby (34)i(3RedRat eand |(3id smntind as the lower
apparatus is forned. [00041 The patent docunent 2

s PP asebd 1y Biregmauneadfdmicthec eibhgh tedqsuprieade fplate (3),
attaching the pressure regulator (16) and the

ad ehew£r QNS 81l uf dDovtrsheguepmeptsat en) f (o) eagin) , (20),

other in the

(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) anda 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

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




3 patent docunent 1, to one bl ock-like main body, an
illustration of which is omtted. Patent Docunent 1:
Japanese Unexam ned Patent Publication No. 2001254900
Pat ent Docunent 2: Japanese Unexam ned Pat ent
Publication No. 11-118054 DI SCLOSURE OF THE | NVENTI ON
PROBLEM TO BE SOLVED BY THE | NVENTION [00051 In this
kind of integrated fluid control apparatus, a nore

pAERR G chitneE! Y| &d sndasidad 1 ke matinusdday € amiliMestration
patent docunment 2 is excellent in conparison with the

oS IWRMENIT £ I Smitieeg pat ent docunent 1, in view of the
conpact structure, however, the fluid contro
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function and the pressure Sensor function becomne
Néf”éﬁﬁlééfﬁgff inalengthinaline direction) in
corfparison” "with the pressure regulator, and even in

t he e that the ecessity for replac t is . .
generRETOAPGIFRIE e SRRt ngaRlpedRakent Publication
necessary to replace the pressure sensor including

NQfmgﬁﬁ WRe regul ator. [00061 An obj ect of the
present invention is to provide a pressure sensor
apparatus which can provide an integrated fluid

control apparatus in which a pressure sensor is
DESHTIPSURE B CBHE 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 fluid control

apparatus in which a pressure sensor is easily replaced




4 i ndependently, as well as achieving a nore conpact
structure, and a pressure sensor built-in fluid
control equiprment. MEANS FOR SOLVI NG THE PROBLEM
[0007] In accordance with the present invention, there
is provided a pressure sensor apparatus including: a
first passage block in which a predeterm ned passage
is formed; a second passage block in which a

i SSeI B E NRd 22528965 5Sa 1] &GN mMtiLRoAPRCECSt rhlture,
the first passage block at a preleterm ned interval;
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sur any one of 't rst and second pas
bl ocks and detects a fluid pressure in an inner
passage. [0008] The pressure sensor is constituted,

em ctor pressure sensor,
MW@%&%@'@G ﬁ]ﬁ?t%%gww s as far as its shape
nqgnitude) is proper, but can use various types of
[H%Esure sensors in correspondence to an intended use
(gas kind) or the like. A diffusion tgpe sem conduct or |
pr essUtRCCIERIBFE WLEH thepipesnyinHgn iepy ith@¥e isprovided
di aphragmis suitable for an inert gas, and a thin
a fRneA gy Sensesy sPpeaates ingl udiagsl @ figstngagsagghblock
_corrosion resisting diaphragmis suitable for a high
ipwliigh gapriegieteamifrest peissgaehd ssépirneddusat second pagsage
type of pressure sensor, a basic structure is
blmrisi nwhtieth hyredepeemsne é paessge ivfoteved atdwhistltaypposes
board. There is a case
tothe first passageblockat apredetermined 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 gensor is consgtituted, 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. In any

type of pressure sensor, a basic structure is constructed by

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



5 that a signal anplifying function is built in the
relay board, and there is a case that a signa
anplifier (an anplifying portion) is forned as an

i ndependent nmenber fromthe relay board. [0009] Each
of the passage bl ocks doubles as a joint function at
a tinme of attaching the pressure sensor apparatus, for
exanple, to the fluid control apparatus, and is

thof Eidhad ARSI RRGULE! FuleE fbh &lLPLUREY Ph Be relay board,
approxi mately rectangul ar parallelepiped, and it is
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opposi ng surface passage conmun
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rovi e€ssure sensor.
[ égggure sensor apparatus in accordance with the
@ i nventi on, is preferable that the first and

secon blocks ar led . to each _other vi
sensdinchRE ts RARaaar, HIRERH COUPE aRoar JORREoF gBEt Lon
to achieve the  structure nentioned above, for

2 R4PISOT RREASBARG hERERSTUre PRTEPHSRER IRl REATPLE,
first and second gassage bl ocks, a coupling plate is

tarthm§ditncentroh anpARRtYS, B isi Berwedras ghsertaggular
and second passage bl ocks, the sensor cover has a

P#oa 1 bed epaipéd orcry ApPIAKoMasaLacteaiatgulayr pppesingepiped,
surface of the passage block provided with the

ampd ¢ & dgper essfensdr] e Bhalt dhpgias ssfgesi slignpalrad 1leddroivle bpgosing
bet ween t he opposi ng surfaces of both the passage

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 a bottom
wall brought intocontact 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




bl ocks, a pressure sensor inserting through hole is
provided 6 in the bottomwall, a wring unl oadi ng
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 hol e provided
in each of the first and second passage bl ocks,
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sensor cover. [0011] In Such a structure as this
1220 e Id des RASS! R@pkleiiRAY C.cAd 853BTRLE0RRALL has a

con tltutéﬁi%y t he fIrSP passagé bl ock, ? e gegon
p QI 0%k ¢ E‘EFE?‘E%W foFERSOUng tdh oi%“i%%%‘égf to the

an coupling plrate as one menber, the assenble

dy .can., .he easily.incorporated.into the fl uid . .
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repl gce,.the, pressure sensor inde dently.  The_ seps
ca @l K8 FRESEORRT| P PILRAIERED OIS | HASTRSNGPBED the

t he pressure sensor apparatus can be handl ed as one
PaAARR Q%PQEﬁrEFQFEQHP Y%#\%kﬁc%ﬁ@%%¥eﬂ?Y9r-

mai ntai ned and assenbl ed. The structure for coupling
[@Hel) i rst and second passage bl ocks via the sensor

cover is not limted to this exanple, but, for ‘

exanpire susds ag sttinustt urgs eggshdlsoekanpde, seéhsos poseible to

and a second passage bl ock side sensor cover which are
hagpuli ed agsemzlcid bogrqorstd vt est budther filrstiglastdaagte block,

the sensor covers are fixed to the respective
tloseespdnoh sgagpa ddagd bt he kardnsinte seheblrs ths eehedr cover

fromthe opposite surface side of the passage
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 gsecond
passageblocksviathe sensorcover isnot limitedtothis example,
“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]



bl ocks. [0012] 7 In accordance with the present
invention, there is provided a pressure sensor
built-in fluid control equipnment including: a fluid
control equi pment which has an inlet port and an
outlet port; a first passage block in which a passage
communi cating wth the inlet port of the fluid
control equipnent is formed; a second passage bl ock

in ich a pgssage,. nicating.w .t he tle ,
of + i EpRaRERE F IR brERE AP s B RS il febh i ea
opposes to the férs pass eﬂﬁloc at, a pr.edet rninigdin .
2 HHSSHE SEN5PESBH TSRt TGP FRAT I i B g:
opposi ng surface of any one of the first and second
p%é—gabsoar-éevese%wm%? styicy hap 2y Jﬁ}-"@éismtoﬁm‘iﬁn outlet
i nternal passage thereof. [00131 The fluid control ,
peyui prehitrseamssmde Blpdonity shishupprageadra¢PRgugicating
fluid control function such as a fluid pressure
wiglyuthe iimg stupotitonf the obbni ¢ Eentrel estwigmeitcdisoformed ;
a flow rate regulating function, a cleaning function
aanecdt@ passagartlodls ispediifdical pasceget conmagdigating with
pressure regul ator, an opening and closing valve, a
thél detlef phet ldkahddlampmt rdlhequipaesir és formed and
regul ator and the pressure sensor are integrated, so
whieh &Pgopesssyr ensensoktbphbbagle blobH genkr predetermined
equi pnent is formed. In other words, the pressure
i8€88PA1 DUy Lﬁféé‘sﬁfé"éjené?&f‘tvﬂpiclﬁcﬁ.@ PpRAtided in an opposing
constructed, for exanple, as a pressure

surface of any one of the first and second passage blocks and

a

detects a fluid pressure of an internal passage thereof.
(0013]

The fluid control equipment means a 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 eguipment 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.



sensor built-in pressure regulator, a pressure sensor
built-in opening and cl osing val ve, a pressure sensor
built-in filter or the Iike. 8 [0014] The passage

bl ock and the pressure sensor are structured as the
sanme as the pressure sensor apparatus, and a shape of
t he passage forned in the passage block is decided in
conformty to a nmenber (a joint or the |like) to which
[ddeapr essure sensor  built-in fluid control equi prent
I's connected. [0015] The pressure sensor is handl ed as

one i dagaat oblosmam&h BEEaRged ddh Al WReEeructurea

st age, conventi onal control appar at us,
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wher e ace for i nstallin he pressur enso
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instal | ati ace of th id cqntrol apparatus in

A haRaL! o0 space ok Lo, LLY1 g cant ol appatalus | Dnsor
t he same_manner as that in the pressure sensor

bypbardr usluid tcort Hpbfemabprehat s t fRIBEF8edand second
passage bl ocks are coupled via the sensor cover
[(R¥tkecting the pressure sensor, in the pressure

sensor built-in fluid control equipnent in accordance
wi t h Thee gresssate | geresny ors handieldras core hf bwkd tdentrol

equipment arranged in an upper stage, in the conventional fluid
control apparatus, and the pressure sensor is integrated with
the other fluid contrel 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]

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 eguipment 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 tc stride over

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




structure nentioned above, for exanple, a sensor cover
is interposed between the first and second passage

bl ocks, a coupling plate is arranged in such a manner
as to stride over the first and second passage

bl ocks, the sensor cover has a bottom 9 wall brought
into contact with the opposing surface of the passage
bl ock provided with the pressure sensor, and a pair of

. ' . : f
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of bo cks, a pressure sensor
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. second passage bl ocks, , whereby both the ssage i
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. such a structure as this exanple, it is possible_to

imany one §ises yed lserespessddmdlved thedgoupAd NPt Blagenhas a
the first passage block, the second passage bl ock,

Piuralites aift dodéndosertina behesr awder hald tmeerted to the
coupling plate as one nenber, it is possible to

baksiinsegtitizimhalpeess ergyagret ord thual thiead hdle provided in
control equi pment obtained by integrating the pressure

exzensf thasfembkeandosycamd pawsddaitd ey, r elhereby both the
equi pnent, and it becones easy to replace the

pdK EEFA NS SENS Wre Teendly . tieir ééBsor t¢beeplressure
sensor built-in fluid control equipnment obtained
[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 bedy 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 senscor cover and the

coupling plate can be omitted, however, the pressure sensor

10



by integrating the pressure sensor assenbl ed body and
the fluid control equi pnent can be handl ed as one
menber, and can be used in the sanme manner as that of
the fluid control equipnment in which the sensor is
not built in. The sensor cover and the coupling plate
can be omtted, however, the pressure sensor 10
assenbl ed body can be handl-ed as one menber by using

as 581 88 boBAR RELEORY R €814y IR REALBEILANSsing them, and
assenbl ed. e structure for coupling the first™ and

G : ; \ [ 0
B P TR e A SR e . L SPhgpructure
h r re:s r 0 :
23% SR B PEE A BRBb B0 Bl oty e ohe sensor
fluid control equipnent, there can_.be listed up _an
CRYSHPGEPH TV P e P8 TR UGG ‘o Botfit Sl TRRfeT as that
: onstituted by the pressure regulator, and the
OgrE§§uPEe§%H§ r SPRSPF oFPBRERFHSt he passage bl ock in
whi ch the passage communi cating the outlet port of the
[0P%8kure regulator is formed. The fluid contro
equi pnment can be variously structured as nentioned )
aboveds fomdedierabd e pEagpde obftha@ e ensor built-in
regul ator, since the pressure regul ator regulates the
fhued tont ral mesipmatsendere sancbestasiyed orp chreekiample in
out whether or not a secondary side pressure is

wh gl Itateefil at d @ostirtdbéqu i prad e 1 sAnoos t gt ed byhtehe pressure
pressure sensor built-in fluid control equi pnent

rebhidated, ynd gy palciskgreheepsessis epregided dm amh@ passage
the pressure sensor can be used at a | ot of positions
bDbck &1 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 thepressureregulator regulates
the pressure, a pressure sensor is necessary for checking out
whether ornot a secondary sidepressure is requlatedat 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 inaccordance 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




various fluid control apparatus. [0019] The fluid
control apparatus in accordance with the present
invention has a plurality of fluid control equipnents,
and a plurality of block-shaped joint nenbers in
which a flow path connecting | ower end openi ngs of
the adjacent fluid control it equipnents is forned,
and at |east one of a plurality of fluid contro

@%m@ il 0 an a st be IOE)ESa% 1RSI £ fluid
© ul éfﬁ%ﬁghco%t ?o?@eqwsprrentes 00201 The St%,“o ul

oSG AT Pt .onyddﬂfa%%gﬂ% BBl gae-so
e G g cori o mmpartus, end he

built-in fluid control equiprment has an advantage
(46287 ¢ he pressure sensor is easily replaced
i ndependently, and is nmade widely act because ,the
spac et PTESRIES ﬁﬁﬁ@%@ub}&swr@%ﬁﬂnﬁ@ ghuipment is
necessary. EFFECT OF THE I NVENTION [00211 In
eagthy dendled 136 mrntphanedipddins Gndh gy ReuspPeliffeto the

present invention, since the pressure sensor apparatus
exsstméﬂuudmtb@hmamms pand she Hluwckeeptypl apparatus
the predeterm ned passage is forned, the second
uphss Age breskure sensdr tvd 1tpried6Leidi cent pab egpd iment has
formed and which is opposed to the first
an advantage that the pressure sensor is easily replaced
independently, and is made widely compact because the space for

insgtalling the pressure sensor is not necessary.

EFFECT CF 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 second passage blocks anddetects the fluidpressure
of the internal passage, i1t is possible to compactly arrange
the pressure sensor at the predetermined position within the

fluid control apparatus inwhich the pressure sensor is necessary,
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passage bl ock at the predeterm ned interval, and the
pressure sensor which is provided in the opposing
surface of any one of the first and second passage
bl ocks and detects the fluid pressure of the interna
passage, it is possible to conpactly arrange the
pressure sensor at the predeterm ned position within
the fluid control apparatus in which the pressure

a5 P eé@ﬁf@sééﬂéoﬂziéngaéffypf%%ﬁ&é@dsfﬂééﬁeﬁaently.
easl |y replaced 1 ndependently. “[0022] In accordance
[Nﬁﬁfhthe pressure sensor built-in fluid control

device of the present invention, the space for

| ot abd LG i B SIS BETSOLL LS L REEESRAY DY £1uia

Il
repl a |ﬁ§ a | rol™ equi pne ressure

sens bui,lt-in fluid control equippent, in the.fl ui .

eI bRC At e Rrrer s v iy RRF rRags Al anpHy 1ing
of fluid control equipnments and a plurality of joint ,

the Rje?SS e PRRSPF chs tet p?%%%%?%rg by oT-ePiaﬁé’eés%aYyFlmd
it is possible to reduce the installing_ space of the

contFQl eandpmentahy A DX F HUTR I SERSIFPPE bEsipd luid control
detection is necessary, and the pressure sensor is _

e@aipnent o pnachsl flpddpontarel FPPBRAEASDESGH PFrangvEded with
THE DRAWNGS [0023] Fig. 1 is a side elevational view

a plowadg tonef Eibddi centrobfequipmesths andenpbdurality-afjoint
fluid control equipnent in accordance with the

m@mieseatandviantWwhich Bl pRrdssuwrecicessceeds orakseaew, it is
along line Il-11 in Fig.

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-IT 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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1. Fig. 3 is a cross sectional viewalong line IlI-111
in Fig. 1. Fig. 4 is a perspective view show ng one
enbodi mrent of a pressure sensor apparatus in
accordance with the present invention. 13 Fig. 5is a
si de el evational view show ng a conventional fluid
control apparatus. Description of Reference Nunerals
[0024] (10) pressure sensor built-in fluid contro

equi pRRNL 5 (16) gqra%%é%%at%ﬂbqteie{»féﬂ&vdu@at £6hventional
eqU|pnent) (16a) inlet port (16b) outlet port (21)

S tus (22) first passage bl ock
g)&%ﬁgéggégéﬁ Q@%%ond passage bl ock (23a), (23b)

passage (24) pressure sensor (25) sensor cover (26)
coupling plate (26a) bolt insertion hole (43) bottom

Dgg%éiption of Reference Numerals
[0024]
(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
(25) sensor cover
(26) coupling plate
(26a) bolt insertion hocle
(43) bottom wall
{43a) pressure sensor inserting through hole
(44), (45) side wall

(46) wiring unloading through hole

BEST MODE FCR CARRYING OUT THE INVENTION

[0025]

14



(43a) pressure sensor inserting through hole (44),
(45) side wall (46) wiring unloading through hole
BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON [0025] 14 A
description will be given bel ow of an enbodi nent in
accordance with the present invention with reference
to the acconpanying drawings. [00261 In this
specification, with respect to front and rear sides

and ypRets @ntht QWETwS1 H85% i vd@hbe BblCoANgh dehbdiment in
side in Fig. = 1 are respectively referred to as a

a%cgmﬁﬁég%%h? £hd g@:tteééx?t‘?’in#&@?i%ﬁnﬁiéﬂ"‘féfékgﬁée'ngo the

are erre 0 as upper an ower sides, a
' n ides are referred in the
a%c?“eé:%%%n%fg%é'?%é%%? d side. The front and rear sides
he upper and | ower sides are convenient, and may
ed in a state in which the front and rear sides
are inverted, or, the uypper ,and |lower sides are set to,
the 18 ERiRERSCHficatded. yhppFesprgt tP gﬁsawg apdrear sides
pressure sensor built-in fluid control equignen; in ,
and Aenein aBdwt P¥e Y Helditbs @nt iRt et o Rnd-Rgiel siflp 14 Fig.
are cross sectional views of a pressure sensor _
1 ansaracnscpovelynretorred foharny finent wade podid agast side,
the pressure sensor built-in fluid control equipnent,
upprl Fnfd lowhowsiddse oy d8gur & seesgeferred to as upper and

[

lower sidesg, and the right and left sides are referred in the
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
3 arecross 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




apparatus in accordance with the present invention.
[00281 In Fig. 1, a pressure sensor built-in fluid
control equipnent (10) is provided with a pressure
regul ator (16) which has an inlet port (16a) and an
outlet port (16b) , a first passage block (22) in

whi ch a passage (22a) comunicating with the inlet 15
port (16a) of the pressure regulator (16) is fornmed, a

pt?feoypsa)o%é%@l% B:Q%Eu&%B}eﬁﬂlﬁ’Eth(Pé"ﬁsfg%ﬁ&?@) A8dcond

conmuni ca |ng w th e outlet port (16b) of the

PEEESIH £10ERIM ) OEn( $LCA! BabOLERY 309a9NLER Ioon)

arra rn a I'rst passage
uch n r 0, OPRO r t
cLAfbplE #8459 FiEBLPEe SSHE%?t&%ﬁW?h)- oB £AE, BhEiBte
a surface, (a rear surf ce).opposing to the fi.rst
T EFBLRE 6555 0 AERe SHUBACROTIGE b U dfie front side
detects a fluid pressure of the gassqges (23a) and
of 2885 TFrith@assRst iesdade?) (28) Such AT L ARpO OPPOSE
(25) which is interposed between the first and second,
ap a3 Rl ERENES Anteivah3)a e HiedanadRe (Fridsdtyieh 1s
sensor (24), and a coupling plate (26) which is
pawadg@dlsoa surfacet t4 deeay quufiss) SpHasdiay ¢ the first
first and second passage blocks (22) and (23) and
bilotkgiztlesfbbhé sdrophpsagedel btask (23) aadddersyts a £luid
[0029] The pressure sensor apparatus (21) is
pBéssatdref] the phesatjess{2passage (2k3d)kof 22 e ddvond passage
second passage bl ock (23), the
{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 reqgulator (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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pressure sensor (24), the sensor cover (25) and the
coupling plate (26). [0030] The pressure regul ator
(16) is the sane as the pressure regulator (16) shown
in Fig. 5, and the inlet port (16a) and the outl et
port (16b) are provided in a |ower surface of the
pressure regulator (16). 16 [0031] The pressure sensor
built-in fluid control equipnment (10) shown in Fig. 1
(6§ ffructured such that the pressure sensor apparatus
(2f§ is integrated in the pressure regulator (16) used

int | t BRE&EYSnl M1 H Jcore rediighent (10)
passglg'?eé k’%k%@&g?z%‘ksa&ﬁ% ta%e se?on pa(sxs)agg EI oc%kl (23)
are positioned . be n.the.p u e

BEFaRER 1S o iper Terghca ChEEt Hhe oy 'bERepaPs, gencor

27) and ). arranged._in a wer_ stage _sid and. |

PR (G s HGLEUCaeR PhEDFIRFSF RErs FoPULBbaralLD uoed
.the lower surfaces of the passage bl ocks &52) and (23%

inrighe | FHd \GAH- 20} ARRAGANYRCE dH 9 he ot R8F flufh Passage
control equipnents (for_ exanple, elenents (11), &SOL“

blagy &) (aB] the FPecoBdpaseage Pirer (Rah fKe positioned
pressure regulator (16). [0032] The first passage

bétwekn (K1®) pressurgctegelatath(ihagramndeds happiy upper stage
passage (22a) passing through a rectangul ar

s pde anldet epiiedkbj otk si (&9 Inand (ddyaveangedliyajlkpwer stage
formed therein,

side, and in the case of beingused inthe fluid control apparatus,

the lower surfaces of the passage blocks (22) and (23) are flush

with a lower surface of the other fluid control equipments (for

example, elements (11), (50), (14) and (15) in Fig. 5 and the

like) 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 formedtherein,
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 pregsure regulator (16}.

[0033]
The second passage block {23) is structured such that an

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

parallelepipedblock-likemainbody vertically is formed therein,
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and the |-shaped passage (22a) communi cates the inlet
port (16a) of the pressure regulator (16) with a
passage (27a) of a block joint (a block-1ike joint
menber) (27) supporting a rear half portion of the
pressure regulator (16). [0033] The second passage

bl ock (23) is structured such that an |-shaped
passage (23a) passing through the rectangul ar

aﬂ?ﬁ%ﬂa@i&%@@gagé 39'31)' ) | et 10 10V r)éfffl'tﬁh%l YedSure sensor

formed therein, and a branch passage (23

? mnfg% 9 avﬂqt Eh[ehf ﬁ{cff% ?%.s%%%% %3&?@0rﬂnﬁm1cates the

or ned, the shape conmuni cat

utgl.e f ure [ 0
f%t %O‘Frgsiléﬁ L et atfa F L g Bhesage
orti al f tion of .
) e Attt s b5tk 42 %)ﬂqf%@s etz B8 Ls8BpS e ing
sensor 524% is structured as a drffusron t Se
ROPrER 1P CSRASBFCBPNTE zFﬁ%u%aa% EzH16) -
effect and has a pressure sensor nodul e (41)
[Qﬁﬁﬁhtt|ng an out put signal in correspondence to a
pressure of a fluid within the second passage bl ock
(23) , Thmprasseraysenren (R42)i4 skruckayrAdgsawififupion type
(not shown) . The pressure sensor nodule (41) is
sénireudecst or presstmessenddniutad iz rgep geiiezongf fachl a@rd has
systemas a diffusion strain gauge to a di aphragm
a nackss sirears dimmn elodidre €9 nadiutgputd ioe ankbatdpat aignal in
super alloy (thin filmtype pressure sensor), an
cottespdrdénde @b abireBsuge @1 & tfathi dantthn shewddbllpassage

such that _
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 vcltage
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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a Wheatstone bridge is structured by a strain gauge by
utilizing a matter that the diaphragmis bent if the
pressure is applied, and a specific resistance of the
di ffusion strain gauge 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 Weatstone bridge, thereby

wPbh it r HY QIR teithod 8ah 4898 Refe M Adhid®eam welding

pressuré. The pressure sensor nodule (41) is fixed to

cRANc RPNt RY. PY t;t)ﬁbcﬁhzé B Gt RS S@fe (SBMnOTptdigsure

second passage 23) in accordance 18 with an

@Q@ | hsh SuGh y@%z' C-DRA ‘ﬁ?&ﬂf@ 41
o %%gé*?il§)nggpressure lel?l) t eggut tsgs't%ysﬁ g o&t e (41).

ressure. regul r 16% I s_nonitored by t essur .

TRE SRS petrie (F7) nhgn sErRT e B td e Bna 1

ampl Lfying function, and |s %?rﬂggﬁ$8 an_i ndependent
EGENBR A5 P RIS FE DB RS b T BESpsug < gPitsRT module

engodinent, however, may be built in the,gressure

(4hsidt thequPBPORBBSEF « THWEERE om0 PEr PRDAY Hadhe pressure

bottomwall (43) which is brought into contact with
sepseppd’dndesurface (a rear surface) of the second

passage bl ock (23) provided with the pressure sensor
(d®¥8l e (41), and left and right side walls (44) and

(45) which are sandw ched between the opposing

sur f athks sefisphedvierst2pabaagdottiarkal 213 3amhitdieis brought

second passage bl ock (23). The bottomwall (43) is
iprtowiaechot tWith presppoeiagnsarfanseldirspt Eumfifvejolof 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 cpposing 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
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(43a) and a pressure sensor nodul e inserting cylinder
portion (43b) communicating therewith. Each of the

left and right side walls (44) and (45) is fornmed as
a stepped shape as seen from the above, and | eft and
ri ght edge portions of the relay board (42) of the

pressure sensor (24) are fixed to step portions (44a)
and (45a) . Awiring connected to the relay board (42)

Clh@tll% UBLPE SEnSMSPre 83End PEg W d ithg Sﬁénbﬁ LEHEN W of the
froma wring unloadln t hrough hol e (46) "provided in

pé%éégh 202:‘érr)g as an 5) fapt):é%ogorm eb(%%%gﬁltggr%gl ghe (23)
S AR SARIN 8RS OO 4 cover

d (23 from ct Iar ng such a
oS e RReSeST S A 233 ERER % SafeRF G (25).
Zﬁg and Zaéland t he sensor _c ver8%25 g
a4 Had doat LAG1xey HAHIS iherbioe ?19 &F “lag=) and
four relatively small counter bored bolt insertian
foier e lepdnply BT romd e RaEge haldckaserbiondip ey 26b) .
are ﬁrovided wth a pair of bolt insertion holes
[§@Ktbugh holes) (47) to which a bolt is inserted for
fixing the pressure regulator (16) and the passage
bl ocKBh€ passage 028Fks ol 2hie abkdotk3 ] cinst profijledmdith a pair
(28), in such a manner as to sandw ch the |-shaped
opdssig engea)orarnblexBa)thrangh dgiss) di 7 hteadhhchea bolt
(cl osed-end holes) (48) screwed by a bolt for fixing
id brseeuplifeg Miaing CRE priedsifie Pepsbdtobl(06kand the 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) canbe used as holes which insert

the bolt for fixing the coupling plate (26) to each of the passage
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(22) and (23) is fornmed near the bolt insertion holes
(47), in the upper surface of the passage bl ocks (22)
and (23). [0038] The four relatively large bolt
insertion holes (26a) of the coupling plate (26) can
be used as hol es which couple the rectangular main
body of the pressure regulator (16) and each of the
passage bl ocks (22) and (23) , and insert the bolt

bibéké‘@izzt heRy t@ah hea L@ hesinond Iﬁ@e@t@aktda %@tﬁoiez}mexuon
and Fur her, the four relatively small counter

h&PL dPl gﬂ'@r? tﬁn Q&n 514 oypLi,ng h
?at e 6?)36§ ca us:eL flfc]l] Pﬁqsggry E egolir% sac

| Xl | 6 0
of 208, i, SRUBLATGLRARLE PSS AOE AL 8, wresey

rted to th bol.t rti hol e [ ed
oo R et Arte P it (48] HEVRIP T Gae by SR Sensox

first and second passage blocks (22) and (23), whereby
CRBER {2 passage bl ocks (22) and (23) are coupled via
t he sensor cover (25). [0039) The pressure sensor
(8391 -in fluid control equipment (pressure sensor
built-in pressure regulator) (10) nentioned above can
be repradetedyurtesprecsupeltegimat buidiepnandlt aguipment
pressure sensor (12), in the fluid control apparatus
(Bhewsure sEigpr DUACCOpTESsuNEheegudadcr (e mentioned
conventional pressure sensor (12) is conpletely
albove teah lee eapjidved iy Idhee phiesectricoregmdades (460r tnd the
and an extrenely conpact fluid control apparatus
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 £luid 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) , forexample, 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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can be obtai ned. [00401 The pressure sensor apparatus
(21) can be integrated in the other fluid contro

equi pnent than the pressure regulator (16),for
exanpl e, the shutoff releasing device (13),the opening
and closing valve (manual) (11), the opening and

cl osing valve (automatic) (15), the filter (17) and
the |ike, the space for the conventional pressure

a§§Q§QEu§12) can be conpletely omtted by using the
utof f rel easing device provided with the pressure

[§@gf?r apparatus (21), the opening and cl osing val ve
and filter, the length in the line direction

becOTRS SN loagldrhl pkaREE! BLSebe AL (DY i ™o

extrenely conpact con roI
case,.the essur ppar.at u 21
1B R BRE 1 0&?“ FREGHE B LBF Ot Far T Tor FERBRAIS: but,
par at ys, but exa two fluid
£ SR RABALE | PEP gl eRACh lmm%amiuaw%h%me%um
the, shutof f rel easing device L provi ded
reFelatpE pleksard Eléﬁs%’f‘u’éﬁﬁgr He §a{52@$ dﬁHaC@véh-’»? nmay be
the case that two pressure sensor apparatuses (21) are
PRk ith Hhespressise eResesnmpprTabas (Rlkss@nd even in
sensor (12) in the fluid control apparatus in Fig. 5
theralse thapltorasessuire sdnsoifapranptuses (Rhe dyenprovided,
di rection becones shorter, and it is possible to
tlobtepacet Her dlter eorvgntbopat tprfdasurecsahsor @Fjaiatule 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 £luid 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 independentlyatatime ocf maintainingand inspecting,
the pressure sensor apparatus can contribute to an improvement

of a performance of the fluid control apparatus.
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| NDUSTRI AL APPLI CABI LI TY [0042] Since the pressure
sensor apparatus can be used in the integrated fluid
control apparatus for the sem conductor rmanufacturing
apparatus, can be arranged in conpact, and can be
repl aced i ndependently at a tinme of maintaining and

i nspecting, the pressure sensor apparatus can
contribute to an inprovenent of a performance of the
fluid control apparatus. 223G M5 1. A pressure
sensor apparatus conprising: a first passage block in

?222%2 B e %@%ﬁ’#iﬁ# i =°i”2k
or maéi dﬁ%%ﬂaé%a?gﬁe{)%%sci]% Q. Sz%ic'hr %t g%&é@%%m%%& P%% sage

a pre erval; "and & pressSure sensor wh
i%s @rov'ged i n an opposing surface of any one of the
i? T3R8 second passage bl ocks and detects a fluid
pressure in an inner ssage. 2., The pressure sensor
apparatif EPECRES BiOEﬁa?'ﬂw"%?le&\ﬁe &ERetRETANES passage
. and second passage bl ocks are coupled to each ot her
1% Eoxmed wWaieh pPePeeti kg the piestupassaggoplogk at a
The pressure sensor apparatus as clained in claim 2,
Pyfde e rmined sbake¥vabyeandls i nt er posed between the
first and second passage bl ocks, a coupling plate is
ar r argjpgessuggcdensor 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.

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
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 inserting through hole is provided in the bottom wall,

awiring unlocading through hele is provided in any one side wall,
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manner as to stride over the first and second passage
bl ocks, the sensor cover has a bottom wall brought
into contact with the opposing surface of the passage
bl ock provided with the pressure sensor, and a pair
of side walls sandw ched between the opposing
surfaces of both the passage bl ocks, a pressure

sensor inserting through hole is provided in the

roSLOM YR ), the V‘&éuﬁﬂlﬂé" Bﬁéﬂt@ghégrguﬁi]u{”&ﬁ?tysof hbolt

provi ded |n any one sid respectlve Y,
e o el 2 Wigrnel
%@%@H&gh l%tsb &iaﬁlgcg% éeﬁ%%t I{e Ilalﬁgtz <Tn oles
ho| V|ded i.n.e
9 R Pkl S s @%&%P%%ﬁ%a i saat ht*?%eftlrest and
ass e bl ock qB a tﬂ ensor _cove 4. A
% thesase g leck .ﬂﬂ?ﬁew Y Pobtiit FBF BatPpenplocks are
r|S|ng a fluid control equi pnment which has an
C?VP Aot LR SRSt FeYehort; a first passage bl ock
in which a passage communicating wth the inlet port
of the fluid control equipnent is formed; a second
passage bl ock in which a passage communicating with
t he dut| & pgessuge seasptirubdidéntinolleddi parhrolsequipment
formed and which opposes to the first passage bl ock
cepripingletermned interval; and a pressure sensor
which is provided in an opposing surface of any one
of t lee flrist candrsécegqdipassagehidioties andinbéeqgicort 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 ocutlet port of the fluid control equipment is formed
and which oppeoses to 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 an internal passage thereof.

5. The pressure sensor built-in £luid control equipment
as claimedinclaim4, whereinthe first and second passage blocks
are coupled to each other via a sensor cover protecting the

pressure sensor.
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a fluid pressure of an internal passage thereof. 5.
The pressure sensor built-in fluid control equipnent
as claimed in claim4, wherein the first and second
passage bl ocks are coupled to each other via a sensor
cover protecting the pressure sensor. 24 6. The
pressure sensor built-in control equipnment as clained
in claim5, wherein the sensor cover is interposed

bet wegn irhe JridsHu RN G SRANGPAISAGE MAYS. @uipment as
coupling plate is arranged in such a manner as to

t
cBiihdg iﬂ\éqraitrrﬂg,s &QEEE 18798 BB§E§Q,% il?&@lgﬁ%%c% Between

sensor cover he ottom wa rought into c
. e_p :
el e n i PRl PR okl S BERTBIR e o arpangea
.wal ls sandw ched between. the opposin urfaces of
1B ROBREE G BRoERE as qet ERECE IEaF Aid BREaRd pgesase
hrough _hole is provided in_the bottomwall, g wirin
b'ltfh?]ﬁ%\di% ?ﬁPBBﬁrF%‘b?’é%@ PRRK TR WAL LT o usRE dPtt%‘éogtaCt
side walls, respectively, the coupling glate has a )
Wil e (QPPQFing | auniacs QlokigoPassaghd bacsk provided with
inserted to the bolt insertion holes:is engaged with
the PHeSSY TR NP BY FEhdda g idaeh sdide tall s mandwifhed between
second passage bl ocks, whereby both the passage bl ocks
the oprRApiedwitacde afedmdh dchecpastagthblpréssupepressure
sensor built-in control equipnent as clainmed in any
semponfirgdaerting thootighwheidei hstpreo¥ided oomtheobottom wall,
equi pnent is constituted by the pressure regul ator,
a and-itrire unlrcesliuTe thedsgh helpr Oyipesh-ided hinh passag@ of the
bl ock in which the
side walls, respectively, the coupling plate has a plurality
of bolt insertionholes, andabolt 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 cover.

7. The pressure sensor built-in control equipment as
claimed in any one of claims 4 to 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.

8. Thefluidcontrol apparatushavingapluralityof fluid

control equipments, andapluralityofblock-shaped joint members
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passage comuni cating the outlet port of the pressure
regulator is fornmed. 8. The fluid control apparatus
having a plurality of fluid control equipnents, and
aplurality of bl ock-shaped joint nenbers 25 in which a
fl ow path connecting | ower end openi ngs of the adj
acent fluid control equipnents is forned, and at

| east one of the fluid control devices is set to the

iPWaS EUIELE §@¢3§)@.‘th%ﬂﬁéé@lﬂé Qbﬂer%@ﬂi 619énfﬂ§'é RS a8acent
claimed in any one of clains

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 any one of claims 4 to 7.
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