
SENSOR-EQUIPPED JOINT MEMBER  TECHNICAL FIELD  [0001]
The present invention relates to a joint member
suitably  used in an integrated fluid control
apparatus which is used in  a semiconductor
fabricating apparatus or the like and is  assembled in
such a manner as to enable upwardly pulling out
individual fluid control devices during maintenance.
BACKGROUND ART  [0002] A fluid control apparatus for
use in a semiconductor  fabricating apparatus is
constituted by fluid control devices  such as
mass-flow controllers and shut-off valves arranged in
a plurality of rows and device communication means
which  communicate the flow channels of the fluid
control devices in  adjacent rows to each other at
predetermined positions. In  recent years, fluid
control apparatuses of this type is  configured to
include a plurality of fluid control devices  placed
in an upper stage and block-shaped joint members
placed  in a lower stage for communicating the
plurality of fluid  control devices to one another to
increase the degree of  integration (Patent Document 1
and Patent Document 2).  [0003] 1 Fig. 4 illustrates
an integrated fluid control apparatus  



disclosed in Patent Document 1. A single line (C) in
the fluid  control apparatus is constituted by a
plurality of upper-stage  members and a plurality of
lower-stage members. The upper-stage members include a
check valve (11), a pressure  regulator (16), a
pressure sensor (12), a counter-V-shaped  channel
block (20), a shutoff opening device (13), a mass-flow
controller (14), a shut-off valve (15), a
counter-V-shaped  channel block (20) and a filter (17)
. The lower-stage members  include an L-shaped channel
block joint (32) which is communicated to the check
valve (11) and is equipped with an  inlet joint (31),
a V-shaped channel block joint (33) which
communicates the check value (11) to the pressure
regulator (16),  a V-shaped channel block joint (33)
which communicates the  pressure regulator (16) to the
pressure sensor (12), a V-shaped  channel block joint
(33) which communicates the pressure sensor  (12) to
the counter-V-shaped channel block (20), a V-shaped
channel block joint (33) which communicates the
counter-V-shaped channel block (20) to the shutoff
opening  device (13), a V-shaped channel block joint
(33) which  communicates the shutoff opening device
(13) to the mass-flow  controller (14), a V-shaped
channel block joint (33) which  communicates the
mass-flow controller (14) to the shut-off  valve (15),
a V-shaped channel block joint (33) which
communicates the shut-off valve (15) to the
counter-V-shaped 2 



channel block (20), a V-shaped channel block joint
(33) which  communicates the counter-V-shaped channel
block (20) to the  filter (17), and an L-shaped
channel block joint (32) which is  communicated to the
filter (17) and is equipped with an outlet  joint
(34), which are placed in the mentioned order from the
left to the right. Further, the various types of joint
members  (31), (32), (33) and (34), which are the
lower-stage members,  are mounted on a secondary
substrate (3) with a smaller width  and a greater
length, and the various types of fluid control
devices (11), (16), (12), (20), (13), (14), (15), (20)
and (17),  which are the upper-stage members, are
mounted thereon to  straddle these lower-stage members
(31), (32), (33) and (34)  to constitute the single
line (C) . A plurality of lines having  configurations
similar to that of the line (C) are arranged in
parallel on a main substrate (2), and the respective
lines (C)  are communicated to one another at their
shutoff opening devices  (13) through channel
communication means (50) constituted by  three
I-shaped channel block joints (51) and a tube (52)
which  communicates the I-shaped channel block joints
(51) to one  another to constitute an integrated fluid
control apparatus.  [0004] Patent Document 2 suggests
mounting a pressure regulator  (16) and a pressure
sensor (12) which are separated from each  other on a
single block-shaped main body to form a novel fluid
control apparatus, although not illustrated. 



3 Patent Document 1: Japanese Patent Application
Laid-Open No. 2001-254900  Patent Document 2: Japanese
Patent Application Laid-Open No. H11-118054
DISCLOSURE OF THE INVENTION PROBLEMS TO BE SOLVED BY
THE INVENTION  [0005] It is desired integrated fluid
control apparatuses of  this type are further
compactified. The fluid control  apparatus disclosed
in Patent Document 2 is superior to the  fluid control
apparatus of Patent Document 1 in terms of
compactification, but it requires an additional
block-shaped  main body, thereby having the problem of
an increase of the  number of members. [0006] It is an
object of the present invention to provide a joint
member capable of suppressing the increase of the
number of  members and realizing an integrated fluid
control apparatus  that is further compactified. MEANS
FOR SOLVING THE PROBLEMS  [0007] A sensor-equipped
joint member according to the present  invention
includes a channel block including a channel formed
therein for communicating adjacent fluid control
devices to  



4 each other at their lower-end openings; and a sensor
provided  for the channel block. [0008] The fluid
control devices may include, for example, a  pressure
regulator, a shut-off valve, a channel block, a filter
and the like, wherein, for example, the pressure
regulator are  communicated to the shut-off valve or
the channel block through  the sensor-equipped joint
member. [0009] The channel block has a rectangular
parallelepiped shape  or substantially a rectangular
parallelepiped shape, and the  channel has an
upper-end opening to be communicated to the  lower-end
opening of a fluid control device. [0010] Various
types of sensors such as a pressure sensor, a
temperature sensor, a flow rate sensor may be employed
as the  sensor. [0011] The sensor is preferably
provided on a side surface of  the channel block. A
fluid control device is provided on the  upper surface
of the channel block, and the lower surface of  the
channel block is mounted and secured to the upper
surface  of a substrate. In the direction of the fluid
flow within the  channel block, the sensor may be
provided either on the side  



surface of the channel block at the upstream side or
on the side  5 surface of the channel block at the
downstream side. Also, the  sensor may be provided on
a side surface which is parallel to  the direction of
the flow. The sensor-equipped joint member  constitute
a single line with a single direction of fluid flow,
in cooperation with other joint members, and this line
and other  similar lines are arranged in parallel to
constitute a single  fluid control apparatus. In this
case, it is preferable that  the sensor is provided on
the side surface of the channel block  at the upstream
side and/or the side surface of the channel block  at
the downstream side, in view of reducing of the space
of the  fluid control apparatus as much as possible.
[0012] The sensor may be provided on a side surface
that is  perpendicular to a direction of fluid flow.
[0013] The sensor may be provided with an RFID tag
capable of  reading and writing of information in a
non-contact manner. In  this case, the RFID tag has
information written thereto about  the single
sensor-equipped joint member, and allows information
about assembly to be additionally written thereto
during the  assembly. [0014] An RFID (Radio Frequency
Identification) tag is  



constituted by a memory (IC chip) for storing data and
an antenna  for picking up radio waves, which are
integrated therein. In  6 order to place an RFID tag
on the sensor, the RFID tag can be  bonded to the
sensor or the channel block. Also, the sensor  can be
configured to incorporate a sensor portion for
acquiring  pressure data, temperature data and the
like, an IC chip for  storing information from the
sensor portion or the outside, and  an antenna for
communication, integrally within a single block,  to
provide the functions of an RFID tag to the sensor.
[0015] By mounting an RFID tag on the sensor-equipped
joint  member, it is possible to write, therein,
information about the  single sensor-equipped joint
member (a product number, a code  number, the date of
fabrication thereof, a fabrication lot  number,
results of inspections, and the like) at the shipment
of the single sensor-equipped joint member. This
enables  easily acquiring the information by reading
it at the ship-to  site. Further, in the case of
performing assembly and the like,  information about
the assembly (the name of used fluid, the name  of the
line, the record of assembly, the record of
inspections  and the like) may be additionally written
therein, which enables  acquiring, after the
completion of the assembly, all the  information about
the shipment to assembly of the product
(traceability). 



[0016] Also, as the contents of the RFID tag, it is
possible to  store, therein, all related information,
in addition to the  7 aforementioned contents.
Further, the RFID tag may be  ,installed at any
position which is not influenced by the  assembly and
the like. [0017] Further, by providing (integrating) a
writing function  to the RFID tag, it is possible to
write, in the RFID tag,  information generated from
the sensor (the results of  measurements of the
pressure, the temperature or the like), at  regular
intervals, in addition to information written from the
outside. This enables checking the information from
the sensor  along with the aforementioned information
written from the  outside, by reading them from the
outside. [0018] Further, instead of providing a sensor
and an RFID tag  separately, a sensor circuit
integrally incorporating such a  sensor and an RFID
can be mounted on the joint member to enable  writing
and storing outputs from the sensor into the RFID tag
and reading and outputing them to the outside as
required.  [0019] The sensor may be a pressure sensor,
and the channel block  may be provided with a
communication channel for communicating  



adjacent fluid control devices to each other at their
lower-end  openings, the communication channel being
one of V-shaped and  U-shaped; and a branched channel
which is branched from the  communication channel and
is communicated to the pressure 8 sensor. Such a
pressure sensor has been treated as one of fluid
control devices placed in an upper stage in a
conventional fluid  control apparatus. By mounting the
pressure sensor on a joint  member placed in a lower
stage, it is possible to eliminate the  necessity of
providing the space for installing the pressure
sensor, thereby reducing the space for installing the
fluid  control apparatus equipped with the pressure
sensor. [0020] A fluid control apparatus according to
the present  invention includes a plurality of fluid
control devices; and  a plurality of block-shaped
joint members each provided with  a channel for
communicating adjacent fluid control devices to  each
other at their lower-end openings, wherein at least
one  of the block-shaped joint members is the
aforementioned  sensor-equipped joint member. EFFECT
OF THE INVENTION  [0021] The sensor-equipped joint
member according to the present  invention can be
substituted for a well-known joint member to
compactify a fluid control apparatus including a
plurality of  



fluid control devices, a plurality of joint members,
and a  sensor as a fluid control device. BRIEF
DESCRIPTION OF THE DRAWINGS Fig. 1 is a side view
illustrating a first embodiment of  9 a
sensor-equipped joint member according to the present
invention. Fig. 2 is a partially enlarged view of Fig.
1.  Fig. 3 is a side view illustrating a fluid control
apparatus employing the sensor-equipped joint member
according  to the present invention. Fig. 4 is a side
view illustrating a conventional fluid  control
apparatus. DESCRIPTION OF REFERENCE NUMERALS  (10)
sensor-equipped joint member  (16), (20) fluid control
apparatus  (41) channel block (41a) communication
channel  (41b) branched channel (42) pressure sensor
(sensor) BEST MODE FOR CARRYING OUT THE INVENTION
[00243 Hereinafter, an embodiment of the present
invention will  be described, with reference to the
drawings. [00253 



In the following description, the terms "upper",
"lower",  "left" and "right" will indicate the upper,
lower, left and  right portions in the drawings.
However, these terms "upper",  "lower", "left" and
"right" will be merely used for convenience  10 and,
for example, the upper and lower portions in the
drawings  may be the right and left portions in actual
use. [0026] Fig. 1 and Fig. 2 illustrate a
sensor-equipped joint  member (10) according to the
present invention at a state where  it is mounted to a
fluid control device (16) . Fig. 3 illustrates  a
single line (C) in a fluid control apparatus which
employs  the sensor-equipped joint member (10)
according to the present  invention. [0027] In Figs. 1
and 2, under the pressure regulator (16) as  a fluid
control device, there are provided a block joint (33)
used for communication with an adjacent fluid control
device  (not illustrated) at the left side thereof,
and the joint member  (10) used for communication with
an adjacent fluid control  device (20) at the right
side thereof. [0028] The block joint (33) is of a well
known type and is  constituted by a
rectangular-parallelepiped block-shaped main  body
(33a) and a V-shaped channel (33b) formed
therethrough.  



[0029] The joint member (10) at the right side is a
sensor-equipped joint member according to the present
invention  and includes a channel block (41) provided
with a communication  channel (41a) for communicating
the left and right adjacent 11 fluid control devices
(16) and (20) to each other at their  lower-end
openings and a sensor (42) provided on the left side
surface of the channel block (41). [0030] The sensor
(42) is a pressure sensor including a diaphragm
(42a), and there are formed, in the channel block
(41), a  V-shaped communication channel (41a) for
communicating the left  and right adjacent fluid
control devices (16) and (20) to each  other at their
lower-end openings, and a branched channel (41b)
which is branched from the lower end portion of the
communication channel (41a), extended leftwardly and
is  communicated to the pressure sensor (42) . The
channel block  (41) is formed by processing a block
joint (33) to add, thereto,  the branched channel
(41b) and a pressure-sensor mounting  recessed portion
(41c) This can suppress the increase of the  number of
members. [0031] The flow channel within the pressure
regulator (16) is  directed in the direction from left
to right as indicated by  



an arrow, and the pressure sensor (42) of the
sensor-equipped  joint member (10) at the right side
monitors the pressure at  the outlet side of the
pressure regulator (16). [0032] In Fig. 3, a single
line (C) in the fluid control apparatus  is
constituted by a plurality of upper-stage members and
a  12 plurality of lower-stage members. The
upper-stage members  include a check valve (11), a
pressure regulator (16), a  counter-V-shaped channel
block (20), a shutoff opening device  (13), a
mass-flow controller (14), a shut-off valve (15), a
counter-V-shaped channel block (20) and a filter (17)
The  lower-stage members include an L-shaped channel
block joint  (32) which is communicated to the check
valve (11) and is  equipped with an inlet joint (31),
a V-shaped channel block (33)  which communicates the
check value (11) to the pressure  regulator (16), a
sensor-equipped joint member (10) which  communicates
the pressure regulator (16) to the  counter-V-shaped
channel block (20), a V-shaped channel block  joint
(33) which communicates the counter-V-shaped channel
block (20) to the shutoff opening device (13), a
V-shaped  channel block joint (33) which communicates
the shutoff opening  device (13) to the mass-flow
controller (14), a V-shaped channel  block joint (33)
which communicates the mass-flow controller  (14) to
the shut-off valve (15), a V-shaped channel block
joint  



(33) which communicates the shut-off valve (15) to the
counter-V-shaped channel block (20), a V-shaped
channel block  joint (33) which communicates the
counter-V-shaped channel  block (20) to the filter
(17), and an L-shaped channel block  joint (32) which
is communicated to the filter (17) and is  equipped
with an outlet joint (34), which are placed in the
mentioned order from the left to the right. Further,
the 13 various types of joint members (31), (32),
(33), (10) and (34),  which are the lower-stage
members, are mounted on a secondary  substrate (3)
with a smaller width and a greater length, and  the
various types of fluid control devices (11), (16),
(20),  (13), (14), (15), (20) and (17), which are the
upper-stage  members, are mounted to straddle these
lower-stage members (31),  (32), (33), (10), and (34)
to form the single line (C). A  plurality of lines
having a configuration similar to that of  the line
(C) are arranged in parallel on a main substrate (2),
and the respective lines (C) are communicated to one
another  at their shutoff opening devices (13),
through channel  communication means (50) constituted
by three I-shaped channel  block joints (51) and a
tube (52) which communicates these  I-shaped channel
block joints (51) to one another to form the
integrated fluid control apparatus. [0033] As can be
easily understood from the comparison between  



Figs. 3 and 4, the space for the pressure sensor (12)
illustrated  in Fig. 4 is completely eliminated in
Fig. 3, thereby providing  an extremely compact fluid
control apparatus with a smaller  horizontal length in
Fig. 3. Further, the channel block (41)  in the
sensor-equipped joint member (10), which is a novel
member, can be fabricated by additionally processing a
block  joint (33) . This can suppress the increases of
the number of  members and the burden of processing,
as much as possible.  14 [0034] Further, while the
sensor-equipped joint member (10) is  placed only at
the right side of the pressure regulator (16)  in the
aforementioned description, such a sensor-equipped
joint  member (10) may be substituted for the joint
member (33) at the  left side of the pressure
regulator (16) to monitor the pressure  at the inlet
side of the pressure regulator (16), as well as  the
pressure at the outlet side thereof. Also, such a
sensor-equipped joint member (10) maybe substituted
for a joint  member at a different portion from the
pressure regulator (16)  such as, for example, the
V-shaped channel block joint (33)  which communicates
the counter-V-shaped channel block (20) to  the
shutoff opening device (13) . Further, the sensor (42)
is  not limited to a pressure sensor. Further, the
communication  channel (41a) in the sensor-equipped
joint member (10) may have  an U-shape, instead of a
V-shape. Further, although not  



illustrated, the sensor (42) may be configured to be
provided  with an RFID tag which enables reading and
writing information  therefrom and therein in a
non-contact manner, and information  about the single
sensor-equipped joint member may be written  in the
RFID tag, and information about assembly may be
additionally written into the RFID tag during
assembly. INDUSTRIAL APPLICABILITY  [0035] 15 The
sensor-equipped joint member according to the present
invention can be substituted for a well-known joint
member to  suppress the increase of the number of
members in a fluid control  apparatus including a
plurality of fluid control devices and  a plurality of
joint members and to compactify a fluid control
device including a sensor. Accordingly, the
sensor-equipped  joint member can be easily applied to
an apparatus including  fluid control devices
integrated therein. 16 WHAT IS CLAIMED IS: 1. A
sensor-equipped joint member comprising: a channel
block including a channel formed therein for
communicating adjacent fluid control devices to each
other at  their lower-end openings; and a sensor
provided for the channel block. 2. The sensor-equipped
joint member according to Claim  



1, wherein the sensor is provided on a side surface of
the channel  block. 3. The sensor-equipped joint
member according to Claim  1, wherein the sensor is
provided on a side surface that is  perpendicular to a
direction of fluid flow. 4. The sensor-equipped joint
member according to Claim  1, wherein the sensor is
provided with an RFID tag capable of  reading and
writing of information in a non-contact manner. 5. The
sensor-equipped joint member according to Claim  4,
wherein the RFID tag has information written thereto
about  the single sensor-equipped joint member, and
allows information  about assembly to be additionally
written thereto during the  assembly. 17 6. The
sensor-equipped joint member according to Claim  1,
wherein the sensor is a pressure sensor, and  the
channel block includes: a communication channel for
communicating adjacent fluid  control devices to each
other at their lower-end openings, the  communication
channel being one of V-shaped and U-shaped; and  a
branched channel which is branched from the
communication channel and is communicated to the
pressure  sensor. 7. A fluid control apparatus
comprising:  



a plurality of fluid control devices; and a plurality
of block-shaped joint members each provided  with a
channel for communicating adjacent fluid control
devices  to each other at their lower-end openings,
wherein at least one of the block-shaped joint members
is the  sensor-equipped joint member according to
Claim 1. 8. The fluid control apparatus according to
Claim 7,  wherein the sensor is provided on a side
surface of the channel  block. 9. The fluid control
apparatus according to Claim 7,  18 wherein the sensor
is provided on a side surface that is  perpendicular
to a direction of fluid flow. 10. The fluid control
apparatus according to Claim 7,  wherein the sensor is
provided with an RFID tag capable of  reading and
writing of information in a non-contact manner. 11.
The fluid control apparatus according to Claim 10,
wherein the RFID tag has information written thereto
about the  single sensor-equipped joint member, and
allows information  about assembly to be additionally
written thereto during the  assembly. 12. The fluid
control apparatus according to Claim 7,  wherein the
sensor is a pressure sensor, and  the channel block
includes: 



a communication channel for communicating adjacent
fluid  control devices to each other at their
lower-end openings, the  communication channel being
one of V-shaped and U-shaped; and  a branched channel
which is branched from the communication channel and
is communicated to the pressure  sensor. 19 


