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The present ínvention relates to a pressure sensor

apparatus preferably used in an int,egrated fruid cont,rol

apparatus which is used in a semiconductor manufacturing

apparatus or the 1ike, and is assembred 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.

BACKGROT]ND ART

[0002]

The fruid control apparatus used in the semiconductor

manufacturingapparatus is structured such that the fluidcont,rol

equipments such as a mass flow controlrer, an opening and crosing

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 eguipment connecting means at a predetermined

position. However, inrecentyears, inthis kindof fruidcontrol

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-like joint member arranged in a lower

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
maintenance and inspection, and a pressure sensor built-in fluid control equipment.
BACKGROUND ART [0002]        The fluid control apparatus used in the semiconductor manuf
acturing apparatus is s ructured such that the fluid  control equipments 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 control 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- like joint
member arranged in a lower 



stage (patent document l- and patent document 2).

[0003]

Fig . 5 shows a integrated fluid control apparatus dísclosed

in the patenÈ document l-. 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 )

(tf¡, a pressure regulator (tO), a pressure sensor (]-,Z¡ , an

invertedV-shapedpassage block (ZO¡ , a shutoff releasing device

(13), a mass flow controller (14), an opening and closÍng valve

(automatic) (15), an inverted V-shaped passage btock (20) and

a filter (rz¡. Further, as the lower stage members, there are

arranged an L-shapedpassage block joint (32) which is connected

to the opening and closing valve (11) and to which an inlet joint

(31) is attached, a V-shaped passage block joint (33) which

communícates the opening and closing valve (11) and the pressure

regulator (16), a V-shaped passage block joint (33) which

communicates the pressure regulator (]-6) and the pressure sensor

(12), a V-shaped passage block joint (33) which communicates

the pressure sensor (L2) and lhe 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-shapedpassage block joint (33) which

communicates the shutoff releasing device (13) and the mass flow

controller (1-4') , a V-shaped passage block joint (33) which
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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 block (20) , a shutoff releasing device (13) , a mass flow controller (14) , an opening
and closing valve (automatic) (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 closing 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 haped
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  communicates the mass flow
controller (14) and the opening and 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) a (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 connect ins means (50) constituted by three I-
shapedpassage block 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. 



communicates the mass flow controller (l-4) and the opening and

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 j oint ( 3 3 )

which communicates the inverted V-shaped passage block (20) and

the filter (12), and an L-shaped passage block joint (32) which

is connected to the filter (17) and t,o 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 1ower

stage members are mounted on one elongated sub base plate (3),

and the various fluid control equipments (t-l-) , (16) , (t2) , (2O) ,

(13) , (t4) , (ts¡ , (20) and (17) servingas theupperstagemembers

are attached astride these lower stage members (31) (32) (33) and

(lq) , whereby one line (C) is formed, a plurality of lines formed

as a similar structure to the line (C) are arranged in paralIe1

on the main base plate (2) , and the shutoff releasing devices

(13) in the respectíve lines (C) are connected by passage

connectingmeans ( S0 ) constÍtutedby three I- shapedpassage block

joints (51) and a tube (52) connecting the I-shapedpassage block

joints (51) to each other, whereby an integrated fluid control

apparatus is formed.

Iooo4]

The patent document 2 proposes forming a new fluid control

equipment by attaching the pressure regulator (16) and the

pressure sensor (12) which are separat,ed from each other in the

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
DISCLOSURE OF THE INVENTION PROBLEM TO BE SOLVED BY THE INVENTION 



patent document 1, to one block-like main body, an illustration

of which is omitted.

Patent Document 1-: rfapanese Unexamined Patent Publication

No. 2001254900

Patent Document, 2: rTapanese Unexamined Patent Publication

No. l-l--11-8054

DTSCLOST'RE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE TNVENTION

[ 000s]

In this kind of integrated fluid control apparatus, a more

compact structure is desj-red. The structure in the patent

document 2 is excellent ín comparison with the structure in the

patent document L, Ín view of the compact structure, however,

the fruid 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.

[ 00 06]

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 easily replaced
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[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  independently, as well as achieving a more compact structure, and a
pressure sensor built-in fluid control equipment. MEANS FOR SOLVING THE PROBLEM
[0007] 



independently, as well as achieving a more compact structure,

and a pressure sensor built-in fluid control equipment.

MEAI{S FOR SOLVING THE PROBLEM

[0007]

Inaccordance wíth 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 predeterminedpassage is formed and which opposes

to the first passage block at a predet,ermined interval; a pressure

sensor which is provided in an opposing surface of any one of

the first and secondpassage blocks and detecÈs a fluidpressure

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 íts shape (magnitude) is proper, but can use various

ty¡les of pressure sensors in correspondence to an intended use

(gas kind) or Èhe Iike. Adiffusion type semiconductorpressure

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

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 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. In any type 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 function 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 passage blocks doubles as a joint function at a time of attaching the Pressure
sensor apparatus, forexample, to the fluid control apparatus, and is formed as a rectangular
parallelepiped or an approximately rectangular parallelepiped, and it is preferable that the
passage is in parallel to the opposing 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 



that a signal amplifying function is built in the relay board,

and there is a case that a signal amplif ier (anamplifyingportion)

is formed as an independent member from the relay board.

[000e]

Each of the passage blocks doubles as a joint function

at a time of attaching the pressure sensor apparatus , for example,

to t,he fluid control apparatus, and is formed as a rectangular

paral Ie lepiped or an approximate Iy rectangular paral Ie lepiped,

and it is preferable that the passage is inparallel to the opposing

surface. A branch passage communicating with the pressure

sensor is formed in the passage block provided with the pressure

sensor.

[00]-01

In the pressure sensor apparatus in accordance with the

present invention, it is preferable that t,he first and second

passage blocks are coupled to each other via a sensor cover

protecting t.he pressure sensor. In order to achieve the

structure mentioned above, for example, Èhe 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 waIls

sandwiched between the opposing surfaces of both the passage

blocks, a pressure sensor inserting through hole is provided
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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 inserting through hole i.s 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 cover. [0011]         In such a structure as this example, it is possible to handle
an 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, 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 passage blocks via the sensor coven is not limited to this 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 blocky by the bolts inserted from the
opposite surface side of the passage blocks, (0012]  



in the bottom wall, a wiring unloading through hole is provided

in any one side waII, respectively, the coupling plate has a

plurality of bolt insertion holes, and a bolt inserted to t,he

bolt insertion holes is engaged with a thread hore províded in

each of the first and second passage blocks, whereby both the

passage blocks are coupled via the sensor cover.

[ 0011]

In such a structure as this example, it is possible to

handle an assembled body constituted by the first passage bIock,

the second passage b1ock, the pressure sensor, the sensor cover

and the coupling plate as one member, the assembted body can

be easily incorporated j-nto the fluid control apparatus or the

like, and it becomes easy to replace the pressure sensor

independently. The sensor cover and t,he coupling plat.e 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

passage blocks via the sensor cover is not limited to this 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 fíxed to the respective corresponding passage blocks by the

bolts inserted from the opposite surface side of the passage

blocks.

[00].21
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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 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 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 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,  [0014]         The passage block and the pressure sensor are
structured as the same 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 sensor built-in fluid control equipment is connected. [0015]         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. 



fn accordance with the present invention, there is provided

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 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 of an internal passage thereof.

[ 00].3l

The f luid control equipment means a f luid control equípment

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 1ike, and

is specifically constructed as a pressure regulator, an opening

and closing valve, a filter or the 1ike. 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

openj-ng and cl-osing vaIve, a pressure sensor built-in filter

or the like.

I

[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 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, 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 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   assembled body can be handled 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 a.pparatus. 



[ 0014 ]

The passage block and the pressure sensor are structured

as the same 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 whích the pressure sensor

built-in fluid control equipment is connected.

[ 001s]

The pressure sensor is handled as one fluid control

equípment 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]

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 invention. rn 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

[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 regulator, 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. 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. [00/9]         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  equipments is formed, and at least one of a plurality of fluid control
equipment is set to any one of the pressure sensor built -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 fluid control apparatus, and the fluid control apparatus
using the pressure sensor built- in fluid control equipment has an advantage that the pressure
sensor is easily replaced 



wal1 brought ínto contact with the opposing surface of the passage

block provided with the pressure sensor, and a paír of side walls

sandwiched between the opposing surfaces of both the passage

blocks, a pressure sensor inserting through hole is provided,

in the bottom waIl, a wiring unloading through hole is provided

in any one side waII, respectively, the coupling plate has a

plurality of bolt insertion holes, and a bolt inserted to the

bolt insertion hol-es 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]

fn 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 bIock, 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 t,he fluid

control equipment can be handled as one member, and can be used

in the same manner as that of the fluid control equÍpment in

which the sensor is not built in. The sensor cover and the

coupling plate can be omitted, however, the pressure sensor

L0

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 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 and
detects the fluidpressure of the internal passage, it is possible to compactly arrange the
pressure sensor at the predetermined position within the fluid control apparatus in which the
pressure sensor is necessary,  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 



assembled body can be handled 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.

[00L8]

As a preferable example of the pressure sensor built-in

fluid control eguipment, there can be listed up an example in

which the fluid control eguipment is constitutedby the pressure

regulator, and the pressure sensor is provided in the passage

block in which the passage communícating the outlet port of the

pressure regulator is formed. The fluid control eguipment can

be variously structured as mentioned above, however, in the case

of the pressure regulator, since the pressure regulator regulat,es

the pressure, a pressure sensor is necessary for checking out

whether or not a secondary side pressure is regulated at a suitable

vaIue. 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.

[ 001e ]

The fluid control apparatus in accordance with the present

invention has a plurality of f1uíd control equipments, and a

plurality of bl-ock-shaped joint members in which a flow path

connecting lower end openings of the adjacent fluid control

l-L

[0023j         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. 1.         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.          Fig. 5 is a side elevational view
showing a conventional fluid control apparatus. 



equipments is formed, and at l-east one of a pIuraIíty of fluid

control equipment, is set to any one of the pressure sensorbuilt- in

fluid control equipments.

[0020]

The pressure sensor built-ín fluid control equipment is

easily handled as mentj-oned above, and can be applied to the

existing f luid control apparatus, and the f luid contror 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 INVENTTON

[ 0 021]

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

predeterminedpassage is formedandwhich is opposedto 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 and detects the fluidpressure

of t.he internal passage, it is possible to compactly arrange

the pressure sensor at the predetermined position within the

fl-uid control apparatus in which the pressure sensor is necessary,

1,2

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 



and the pressure sensor is easily replaced independently.

î00221

In accordance with the pressure sensor built-in fluid

control device of the present invention, the space for instarlíng

the pressure sensor is not necessary by replacing any fruid

contror equipment by the pressure sensor built-in fruid control

equipment, in the fluid control apparatus which is provided with

a pluraliÈy of f luid contror equipments and a pruralit,y of joint

members and in which the pressure sensor iè 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 DESCRTPTTON OF THE DRAWINGS

[ 0023 ]

Fig. l- is a side elevationar view showing one embodiment

of a pressure sensor built-in fluid control equipment in

accordance wíth the present invention.

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

l-.

Fig.

Fig.L.

Fig.

a pressure

invention.

3 is a cross sectional view along Iíne Iff-III in

4 is a perspective view showing one embodiment of

sensor apparatus in accordance with the present

13

(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]  



Fig. 5 is a side erevationar view showing a conventional

fluid control apparatus.

Description of Reference Numerals

Loo241

(10) pressure sensor built.-in fluid control equipment

(16) pressure regulator (fluid control_ equípment)

(1-6a) inlet port

(16b) outle¡ Port

(Z1-¡ pressure sensor apparatus

(22) first passage block

(22al- passage

(23) second passage block

(23a) , (23b) passage

(z+¡ pressure sensor

(25) sensor cover

(26) coupling plate

(26al. bolt j-nsertion hol-e

(43) bottom waI1

(a3a) pressure sensor inserting through hole

(44l- , (45) side waIl

(46) wiring unloading through hole

BEST MODE FOR CARRYTNG OUT THE TIiTVENTTON

[ 0 02s]

t4

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. I are
respectively referred to as a front side and a rear side, upper and lower sides in Fig. I are
referred to as upper and lower sides, 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 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 in accordance with the present invention. [00281          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  



A description will be given below of an embodiment in
accordance with the present invention with reference to the

accompanying drawings.

[0026]

rn this specification, with respect to front and rear sides

and upper and lower sides, a right side and a left side in Fig.

l- are respectivery referred to as a front side and a rear side,

upper and lower sides in Fig. l- are referred to as upper and

lower sides, 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 sídes are inverted, or the upper

and lower sides are set to the left and right sides.

too27l

Fig. 1- shows a pressure sensor built-in fluid control

equipment in accordance with the present invention, Figs. 2 and

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 in accordance with the present invention.

[0028]

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

equipment (1-0) is provided with a pressure regulator (16) which

has an inlet port (16a) and an outret port (15b) , a first passage

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

l_5

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 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).  [0031]         The pressure sensor built-in fluid control equipment (10) shown in
Fig. 1. is structured such that the pressure sensor apparatus (21) is integrated in the pressure
regulator (16) used in the fluid control apparatus in Fig. 5, The first passage block (22) and the
second passage block (23) are positioned between the pressure regulator (16) arranged in an
upper stage side and the block joints (27) and (28) arrangedina lower stage side, and in the
case of being used in the 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). 



port (l-6a) of the pressure regulator (16) is formed, a second

passage block (23) in which passages (23a) and (23b)

communicating wit,h the outlet port (16b) of the pressure

regulator (16) are formed and which is arranged in a front side

of the first passage block (ZZ'l 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 fruid

pressure of the passages (23al' and (23b) of the second passage

(23) , a sensor cover (25) which is interposed between the first

and secondpassage blocks (22) and (23) andprotects 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 integraÈes both the passage blocks (22)

and (23) .

Íoo2el

The pressure sensor apparatus (Z1-¡ 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]

regulator (16) shown in Fig. 5, and

the outlet port (1"5b) are provided

pressure regulator (16) .

T6

The pressure regulator (16) ís the

the

same as the pressure

inlet port (L6a) and

lower surface of thel_n a

[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 such that an 1-shaped passage (23a) passing through the rectangular
parallelepipedblock-likemainbodyverticallyisformedtherein,  and a branch passage ( 23b)
communicating with the pressure sensor (24) is formed, and the 1-shaped passage (23a)
communicates the outlet port (16b) of the pressure regulator (16) with a passage (28a) of
ablock joint (ablock like joint member) (28) supporting a front half portion of the pressure
regulator (16) . [0034] 



[0031]

The pressure sensorbuilt-in fluid control eguipment (l-0)

shown in Fig. 1 is structured such that the pressure sensor

apparatus (21) is integrated in the pressure regulator (1-6) used

in the fluid control apparatus in Fig. 5. The first passage

block (ZZ¡ and the second passage block (23) are positj-oned

between the pressure regulator (1-6) arranged in an upper stage

side and the block joints (27) and (28) arranged in a lower stage

side, and in the case of being used in the 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

paral 1 e lepiped block - I ike main body vert i cal 1y i s f ormed there in,

and the I-shapedpassage (22a) communicates the inlet port (l-6a)

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

parallelepiped block- like main body vertically is formed therein,

t7

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 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, and a specific resistance of the diffusion 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 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  with an
appropriate method such as an electronic beam welding or the like. A pressure in the outlet
side of the pressure regulator (16) is monitored by the pressure sensor module (41) The relay
board (42) has a signal amplifying function, and is formed as an independent member from
the pressure sensor module (41.) in this embodiment, however, may be built in the pressure
sensor module, [0035]        The sensor cover (25) has a bottom wall (43) which is brought 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 fomed as an
H-shaped form by 



and a branchpassage (23b) communicating with the pressure sensor

(2a) is formed, and the I-shaped passage (23a) communicates the

outlet port (16b) of the pressure regulator (L6) with a passage

(28a) of ablock joint (ablock-like jointmember) (28) supporting

a front half portion of the pressure regulat,or (16) .

[ 0034 ]

The pressure sensor (2a) is structured as a diffusion type

semj-conductor 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 (231, and a relay board (+z¡ for relaying a wiring (not

shown) . Thepressure sensormodule (41) is formedasastructure

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 aIloy (thin film type pressure sensor), ârr

illustration of whích 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,

and a specifíc resistance of the diffusion 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 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

L8

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 (through holes) (47) to which a bolt is inserted for fixing the pressure regulator (16) and
the passage blocks ( ) arid (23) to the block joints (27) and (28) in such a manner as to
sandwich the T-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  blocks (22) and (23) , and the bolt
inserted to the bolt. insertion hole (26b) is engaged with the thread hole (48) provided in each
of the first and second passage blocks (22) and (23) , whereby both the passage blocks (22)
and (23) are coupled via the sensor cover (25) . [0039] 



with an appropriate method such as an electronic beam welding

or the like. A pressure in the outlet side of t,he pressure

regulator (L6) is monitored by the pressure sensor module (41) .

The relay board (42') has a signal amplifying function, and is

formed as an independent member from the pressure sensor module

(ef¡ in this embodiment, however, may be built in the pressure

sensor module.

[003s]

The sensorcover (25) has abottomwall (43 ) which is brought

into contact with an opposing surface (a rear surface) of the

second passage block (23) provided with Èhe pressure sensor

module (4L), and left and right side walls (44) and (45) which

are sandwiched between the opposing surfaces of the first passage

block (ZZ¡ and the second passage block (23) . The bottom waII

(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

wa1ls (44) and (45) is formed as a stepped shape as seen from

the above, and left and right edge portions of the relay board

(a2) of the pressure sensor (24') are f ixed to step portions (  a)

and (45a). A wiring connected to the relay board (42) is

structured such that the wiring can be taken out from a wiríng

unloading throughhole (46) provided inthe right side waIl (45) .

[0036]

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

l9

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 pressure sensor apparatus (21) can be integrated in the other fluid control equipment
than the pressure regulator (16) , for example, the shutoff releasing device (13) , th.e 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  apparatus, [0041]        In
this case, the pressure sensor apparatus (21) is not limited to one in one line of the
fluidcontrolapparatus, but, for example, two fluid control equipment including the pressure
regulator (16) and the shutoff releasing device (13) may be provided with the pressure sensor
apparatus (21), and even in 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. Scan
be completely omitted, the length in the line direction becomes shorter, and it is possible to
obtain the extremely compact. fluid control apparatus. INDUSTRIAL APPLICABILITY 



cutting a portion corresponding to the opening portions of the

passages (22a) and (23a) of the passage blocks (221 and (23)

from a rectangular shape having such a magnitude as to just cover

bot,h the passage blocks (22) and (23) and the sensor cover (ZSl ,

and has four relatively large bolt insertion holes (26a) and

four relatively smalI counter bored bolt insertion holes (25b) .

[0037]

The passage blocks (22) and (Zg) are provided with a pair

of bolt insertion holes (through holes) (+l) to which a bolt
is inserted for fixing the pressure regulator (16) and the passage

blocks (22) and (23) to the block joints (22) and (29) , in such

a manner as to sandwich t,he I-shaped passages (22a) and (23a') ,

and a pair of thread hores (closed-end holes) (48) screwed by

a bo1È for fixing the coupling plate (26) to the passage blocks

(22) and (23) is formed near the bolt ínsertion holes (47) , in
the upper surface of the passage blocks (ZZ¡ 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 regulat.or (16) and each

of the passage blocks (22) and (23) , and insert the bolt fixing

them to the corresponding block joints (27) and (29) . Further,

the four relatively small counter bored bolt insertion holes

(26b) of the couplingplate (26) canbe usedas holes which insert

the bolt for fixing the coupling plate ( 26 ) to each of the passage

20

[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
predetermined passage is formed;         a second passage block in which a predetermined
passage is fanned and which opposes 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 in an inner passage, 



blocks (22) and (23) , and the bort inserted to the bort insertion

hole (26b) is engaged with the thread hole (a8) provided in each

of the fírst and second passage blocks (22) and (23) , whereby

both the passage blocks (22) and (23) are coupled via the sensor

cover (25') .

[003e]

The pressure sensor built-in fluid control equípment

(pressure sensor built-in pressure regulator) (10) mentioned

above can be replaced by the pressure regulator (16) and the

pressure sensor (]-z¡, in the fluid control apparatus shown in

Fig. 5. Accordingly, the space for the conventional pressure

sensor (12) is completely omítted, a length in a line direction

becomes short, and an extremery compact fluid contror apparatus

can be obtained.

[0040]

The pressure sensor apparatus (2t) can be integrated in

the other fluid contror equipment than the pressure regulator

(16), forexample, the shutoff releasj-ngdevice (13), the opening

and closing valve (manual) (11), the opening and closing valve

(automatic) (15), the filter (12) 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 (2L), 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 fluíd control

2t

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 in claim 1, wherein the first and second passage blacks 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 wail, 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 covet.         4. A pressure sensor builtin fluid control equipment comprising"
a fluid control, equipment which has an inlet port and an outlet port; 



apparatus.

[0041]

In this case, the pressure sensor apparatus (21) is not

limited to one in one line of the fluid control apparatus, but,

for example, two fluid control- equipment including the pressure

regulator (16) and the shutoff releasing device (13) may be

provided with the pressure sensor apparat.us (2]-) , and even in

the case that two pressure sensor apparatuses (2i-) are provided,

the space for the conventional pressure sensor (12) in the fluid

control apparatus in Fig. 5 canbe completelyomitted, the length

in the line direction becomes shorter, and it is possible to

obtain the extremely compact fluid control apparatus.

INDUSTRIAL APPLICAB ILTTY

[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.

22

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 an internal passage thereof.       5. The pressure sensor built-Influidcontrol
equipment asclaimedinclaim4,whereintnefirstandsecondpassagehlocks are coupled to each
other via a sensor cover 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 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         ssure 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, a wiring unloading
through hole is provided in any one of the side walls, 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 holeprovidedineachof the first and second passage blocks, whereby both the passage
blocks are coupled via the sensor cover. 



CLAIMS

1. A pressure sensor apparatus comprising:

a first passage block in which a predetermined passage

is formed;

a second passagÞ block in which a predetermined passage

is formed and wtrich opposes to the first passage block at a

predetermined j-nterval; and

a pressì-lre 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 .

heigtrt and each said passage bl-ock is for¡ned as a rectangular

paral teI epiped oï an approxima teIy rectangular paraL le1epiped,

the passage formed therein is j-n paral-Iel 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 pressurê sensor apparatus as cLaimed in cj-aim 1,

wherein the first and second passage blocks are coupled to each

other via a sensor cover protecting the pressqre Sen5or.

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

23

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 fluidcontrol 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.             9. The pfessure sensor built-ip 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 buitt-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 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 5. 



manner as to stride over the first and second passage blocks,

the sensor cover has a bottom walt brought into contact with

the opposing surface of the passage block Provided with the

pressure sensor, and a pair of side walls sandr¡riched between

the opposing surfaces of both t,he passage blocks, a pressure

sensor inserting through hole is provided in the bottom waII,

a wiring unloading through hole i.s provided in any one side wal},

respectively, the coupling plate has a plurality of bolt

insertion holes, and a bolt inserted to the bolt insertion holes

ís 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 ccver.

4. A pressure sensor built-in fluid control equipment

compris j-ng:

a fluid control equipment which has an inlet port and an

ouÈlet port;

a first passage block in which a passage communicating

with the infet 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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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-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 7.             14. 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 9.              15. The
fluid control apparatus having a plurality of 



a f l-uid pressure of an internal passage thereof '

5. The pressure sensor built-in fluid control equipment

as claimed in claim 4, wherein the first and second passage bLocks

are coupl-ed to each other via a sensor cover protecting the

pressure sensor.

6. The pressure sensor buiÌ.t-in control equipment as

craimed in claim 5, wherein the sensor cover is interposedbetween

the first and secondpessage bl ocks, a couplingplate is arrangeci

in such a manner as to stride over the first and second passage

blocks, the sensor cover has a bottom wall- brought j-nto contact

blith the opposing surface of the passage block provided with

the pressure sensor, and a pair of side walls sandv,tiched between

the opposing surfaces of both the passage blocks, a pressure

sensor i-nsertj-ng through hole is prcvided in the bottom waLl,

a wiring unloading through hole is províded in any one of the

side waLIs, respectively, ttre coupling pJ-ate 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 sensor cover.

7. The pressure sensor

cl-aimed in cl-aim 4

built-in control equiPment as

, wherein the fluid control
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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. 



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.

I . The fluidcontrol apparatus having a pluralityof fluid

contro I equipments, and a plura I ity of block-shaped j oint members

in which a flow path connecting lower end openings of the adjacent

fluldcontrcl equipments is formed, and at l-east one of the fluid

control devj.ces is set to the pressure sensor built-in fluid

control equipments as claimed in cl-aim 4.

9. The pressure sensor built-irl control equipment

as cla¡med in claim 5, wherein the fluid controlequipment 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 equ¡pment 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 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 controlequipments as claimed in claim 5.
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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 equiprnents is
formed, and at least one of the fluid control devices is set to the pressure sensor built-in
fluid controlequipments 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 control equipments is

formed, and at least one of the fluid control devices is set to the pressure sensor built-in

fluid controlequipments 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 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

controlequipments as claimed in claim 9.

15. 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 forrned,

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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