SENSOR- EQUI PPED JO NT MEMBER TECHNI CAL FI ELD [0001]
The present invention relates to a joint nenber
suitably wused in an integrated fluid contro
apparatus which is used in -a sem conduct or
fabricating apparatus or the like and is assenbled in
such a manner as to enable upwardly pulling out

i ndi vidual fluid control devices during naintenance.
BACKGROUND ARTSENSORZEQBIPPEDI JOGHTr MEMBERar at us f or
use in a sem conductor fabricating apparatus is
constituted by fluid control devices such as
mass-fl ow controll ers and shut-off valves arranged in

a plurality of rows amtewizge cofmmini cati on neans
whi ch communi cate the fl ow channels of the fluid

[ogentirol devices in adjacent rows to each other at
predeterm ned positions. In recent years, fluid
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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 blaced
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).
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di scl osed in Patent Docunment 1. A single line (C in

the fluid control apparatus is constituted by a

plurality of upper-stage nenbers and a plurality of

| ower - st age nenbers. The upper-stage nenbers include a

check valve (11), a pressure regulator (16), a

pressure sensor (12), a counter-V-shaped channel

bl ock (20), a shutoff opening device (13), a -mass-flow

cont Fdld.e¢ (IIW)stmatmibnointeglebedlf)yidicontrol apparatus

counter-V-shaped channel block (20) and a filter (17)
disclhesddwar Pstege Duedwasrst 1i.nchudienglne L4skaped iochahreEluid

bl ock joint (32) which is communicated to the check

condlned Gpbhrartisi $s egiigaditdd Byad pludLtidpoft upBdrrstage
a V-shaped channel block joint (33) which
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regul ator (16), a V-shaped channel bl ock joint (33)
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pressure sensor (12), a V-shaped channel bl ock joi nt
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ss-flow _control | er, (14) tothe shut-off_valve (15),
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conmuni cat es the shut-of f val ve (115) to the
COMFR giated ﬁé:b & check valve 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
couﬁter—v—shaped channel block (20} to the shutoff opening
device (13), a V-shaped channel block joint (33) which
communicates the shutocff cpening 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
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channel block (20), a V-shaped channel bl ock joint

(33) which comunicates the counter-V-shaped channe

bl ock (20) to the filter (17), and an L-shaped

channel block joint (32) which is conmunicated to the

filter (17) and is equipped with an outlet joint

(34), which are placed in the nentioned order fromthe

left to the right. Further, the various types of joint
chammisdr §10€31)20{ 329 ,V{SPpahadN=B4lgl whiock apénthé33) which

| ower - stage nenbers, are nounted on a secondary
cosmlositircatte § hanvddure: esrrild sdrapeditdharansl dlgpyadat E20) to the

| ength, and the various types of fluid contro

fidewirces7¢ 11and (E6L- shbded cRAhne(1B)ockint k3R2) ¢RAkh is
and (17), which are the upper-stage nenbers, are

cofetimliet e teophs ori BtdAddl® bheses| apeipdaga tieghestitlet
(31), (32), (33) and (34) to constitute the single

joinRe (GQ) , whiRhULRL Ela%fedl i ReShBaMbAli oREAl bOHERT EPBR the
simlar to that of the line (C) are arranged in
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ion’ means (50) constitute

| - shaped channel block joints (51 d a.tube (5 .

ang PORRE R AR R Che SeSThed P SiAard | B oft o BoahREl pp wiatn
1) to_gne .another t nstitute an_ integrated,fluid
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mpunti ng.a pressure_requl ator 816 and a pressgre
degaissy <?ﬁ) Wt loh (&fé r sepdratldd Hrr 6ht badh 2ot kel G (17)

si ngl.-e bl ock-shaped main body to forma novel fluid
Whi Gkt 2g1e dgpardRRE ~ AR URIPRES | | $1-tPegREed 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 Docunent 1: Japanese Patent Application
Lai d- OQpen No. 2001-254900 Patent Docunent 2: Japanese
Pat ent Application Laid-Cpen No. H11-118054
DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE SCLVED BY
THE I NVENTION [0005] It is desired integrated fluid
control apparatuses of this type are further '
conpactified. The fluid control apparatus discl osed
PaitenPabDerturdaodurent 2 is superior to the fluid control
apparatus of Patent Docunment 1 in terns of
conpdabkhietat iPRtenURpH] ifcediiiore 3.0 -adirt INenal2001-254500
bl ock- shaped main body, thereby having the probl em of
Padknthoeaserd 42:he nunber of nenbers. [0006] It is an
object of the present invention to provide a joint

menbek peARARl ©:dentu SYG drhe.d iase f. Hel-118054
nunberpof nenggfg aﬁg&?éaﬁ zi ng aﬁ'integrated fluid

control apparatus that is further conpactified. MEANS
FOR SOLVI NG THE PROBLEMS [0007] A sensor-equi pped
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[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 appafatus
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 |ower-end openings; and a sensor
provided for the channel block. [0008] The fluid
control devices nmay include, for exanple, a pressure
regul ator, a shut-off valve, a channel block, a filter
and the like, wherein, for exanple, the pressure
regul ator are comunicated to-the shut-off valve or
t he channel block through the sensor-equi pped joint
eambnbéher] 8008he Thel hanteid ipeokires; andeet segabarprovided
par al | el epi ped shape or substantially a rectangul ar
fopartdld elhepirped shape, and the channel has an
upper - end opening to be communicated to the |ower-end
[om@aeni ng of a fluid control device. [0010] Various
types of sensors such as a pressure sensor, a

t enpenhat e iSERERTtr A fdem dedf enaSensaflumy, besendtoayede, a
as the sensor. [0011] The sensor is preferably

priYsidedegiiatoide, sy frace 0fa118e £hagnaki1bhoske, A filter
fluid control device Is provided on the upper surface
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[0009]

The channel block has a rectangular parallelepiped shape
or substantially a rectangular parallelepiped shape, and the
channel has an upper-end copening 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 sensocr may be employed as the
sensor.

[0011]

The sensor is preferabiy 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 chanﬁel 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
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surface of the channel block at the upstream side or

on the side 5 surface of the channel block at the

downst ream si de. Al so, the sensor may be provi ded on

a side surface which is parallel to the direction of

the flow. The sensor-equi pped joint nenber constitute

a single line with a single direction of fluid flow,

in cooperation with other joint nmenbers, and this Iine
sugd@cet hérthsicharzye l b hesk @te ther dogedt t @apaiald el 2lso, the

constitute a single fluid control apparatus. In this
secsoE, may bs prefédall entdhatidd bardensowhiishpievpdedlarl to

the side surface of the channel block at the upstream
thel de randion blfe thied€lsur.f aTlee ofehhier ebaunbebell Peknt atember

the downstream side, in view of reducing of the space

coofs it f b thgbatlriele appArakisgde dUeBcBsoRassiEbhed flow,
[0012] The sensor may be provided on a side surface

int d8bpéBat PEH RGN 6that it AbmBetkona@d thiidi tifd @QWd other
[0013] The sensor may be provided with an RFID tag

sigdnabl eigks E?@déflﬁaﬁ@éid\’!ﬂ Hag 10fe 1 '%fooﬁgﬁglt@@u‘tg & single
non- cont act manner. hi§ case, the RFID tag has
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sensor - equi p joint me | OWs i nFOF At | on

ergPOuhsSsErt v Jabeonddll ang b Hockige il ook
atI 91%‘5' t“‘r%talmosnide a%d/%r 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 capabie of
reading and writing of information in a non-contact manner. 1In
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




constituted by a nenory (I C chip) for storing data and
an antenna for picking up radi o 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. Al so, the sensor can be
configured to incorporate a sensor portion for
acquiring pressure data, tenperature data and the
orfdefkefoapléCechn RFDP tad am e skoswat,i chef RBADt beg can be
sensor portion or the outside, and an antenna for
boodeniuticc Eheosenisptregrakhy whehhelabibogl e Xl ock,thd osensor
provi de the functions of an RFID tag to the sensor.
cah0d TonBy et 60 it R Rt @@ eenibe S eguingedi ring
joint nenber, it is possible to wite, therein,
priegkareataea, al&@ﬂlbeﬁ:'éﬂzur%l Agke seASeh=edukppesn] ot Nthip for
menber (a product nunber, a code nunber, the date of

stE%thgC@ﬁf@f‘mSE‘féﬁqroﬁtB@bééI‘Eé"éi‘ ?%rltqton Bi’"@'?er outside, and
results of inspections, and the ke) at the shipnent
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‘enables easily acquiring the i'nforrmation readi ng
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[Dbﬁ% assenbly (the nane of used fluid, the nane of the
é the record of assenbly, the record of
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traceability). . _
sihgle 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 ﬁame 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




[0016] Also, as the contents of the RFID tag, it is
possible to store, therein, all related informtion,
in addition to the 7 aforenentioned contents.

Further, the RFID tag may be ,installed at any

posi tion which is not influenced by the assenbly and
the like. [0017] Further, by providing (integrating) a
witing function to the RFID tag, it is possible to
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the sensor (the results of neasurement s of
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h| £ es checking the information from
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[0 %ﬁl ten fromthe outside, by reading themfromthe
out i de. [0018] Further, instead of providing a sensor
and
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and t he channel block nay be provided with a
megeipnsHicdts oA ehamid s wie cohsubtBReragure 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 con the joint member to enable
writing and storing outputs from the senscr 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 brancheld from the

communication channel and is communicated to the pressure



adj acent fluid control devices to each other at their
| ower -end openings, the conmmuni cati on channel being
one of V-shaped and U shaped; and a branched channe
whi ch is branched fromthe conmunication channel and
is communi cated 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
seaepvrent Soohla bresduressknsdr apgaratnreBt artbaatangotth£luid
pressure sensor on a joint nenber placed in a | ower
cosittagd, detitces pdssidal eéntam ebpet redanyd be a2 nenesaittipnafl fluid
provi ding the space for installing the pressure
coB®RSAr aphBehehY . I eBlGidithtiiiey $hacsréosurasdaiddnent Bejoint
fluid control apparatus equi pped with the pressure
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the present invention includes a plurality of fluid

110l devheesiqang tﬁepkﬂééé'f%rOInQ{Qﬁklﬁgagﬁg;pressure

JOInt nenbers each provided wt a channel

ni r h
-SRI, S, Ll Lt 0l S eom iy SR

ot her at thelr

0 g&gﬁil FH%”ﬁ% .
< Q%the %E%ﬁg iﬁl -eqdﬁﬂgg join ?éﬁ%é;§%%§$%tT
[d%FO HE INVENTION [ 0021] The sensor-equi pped j oi nt

n@ er according to the present invention can be
subs te known j oi nt nber
con‘péctfl‘JL acpl%r&\q‘ﬁ@rﬂpﬁﬂatélép 31%|ttﬁ‘i tﬁbe gresent

lurality of
1&%en€ion.%ncludes 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
senscr-equipped joint member.

EFFECT QOF 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



fluid control devices, a plurality of joint nenbers,

and a sensor as a fluid control device. BRIEF

DESCRI PTION OF THE DRAWNGS Fig. 1 is a side view

illustrating a first enbodinent of 9 a

sensor - equi pped joint nmenber according to the present

invention. Fig. 2 is a partially enlarged view of Fig.

1. Fig. 3is asideviewillustrating a fluid contro
a appacat-esudmpleal ijrgl rith enesereso raeopr dipey joitriie emdmeEnt

according to the present invention. Fig. 4 is a side
inwieeWiicl.ustrating a conventional fluid contro

appar atus. DESCRI PTI ON OF REFERENCE NUMERALS (10)

sensefigequi pRed jpairfti ATBRbem ] A Wiz J4 utidg control
apparatus (41) channel block (41a) conmunication

chanpely. G41h) abanehed &shannels {ddi Ry @SSRS St rol
(sensor) BEST MODE FOR CARRYI NG OUT THE | NVENTI ON

ap&a%%%s"@ﬁ%l??iﬁggch Qeﬁ%?dgﬁgmﬂ%ﬁgpei@ﬁq’@fn%ﬁ%@tr %%cording

i nventi on escri bed, erence to t

tod rt@l\@ ?}Q%‘s e[nQ:O %ﬁﬁrent ion.

Fig. 4 is a side view illustrating a conventiocnal fluid
control apparatus.
DESCRIPTION OF REFERENCE NUMERALS
(10) senscor-equipped joint member
(16), {(20) fluid control apparatus
(41) channel block
(4la) communication channel
(41b) branched channel

(42) pressure sensor (sensor)

BEST MODE FOR CARRYING QUT THE INVENTION

[0024]

Hereinafter, an embodiment of the present invention will
be described, with reference to the drawings.
[0025]

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
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In the foll ow ng description, the terns "upper”

“lower™, "left" and "right" will indicate the upper,
| ower, left and right portions in the draw ngs.
However, these terns "upper”, "lower", "left" and

"right" will be nerely used for convenience 10 and,

for exanple, the upper and | ower portions in the

drawings may be the right and left portions in actua
angsefof 0928ipF g.tHe apgel gnd2loweugstamrdtieors in the drawings

sensor - equi pped joint nenber (10) according to the
mayr égerthel mieyhit emdatl eftStpdret Mdrey ein idctisalmugd ed to a

fluid control device (16) . Fig. 3 illustrates a
[opi2egle line (C) in a fluid control apparatus which

enpl oys the sensor-equi pped joint nmenber (10)

accordigng 1t andheipr.esent] 1 ugtteitd @n. s&%&ﬁedﬂﬁfﬁ djé‘-lnt
and 2, under the pressure regulator (16) as I

mef@l ?hoﬂ%’é&%diﬁl—%&% 8hE g¥vdfded nghlkocly h@'a["st@m%%)where

used for communication wi th an adjacent fluid control

J.tdfé’h%%nt%ﬁoﬁo bl #1 tdi abad)catade.d @ik Si dgs ther eofyuserates
Fbs el 5

and the jolnt ne use or COI’TTTUnI ation

gt e T R

nown _type _and |a con
B

e SRt P ErB P ER: L LNF M (0L Mapeer ore topblig Present
%3 %) and a V-shaped channel (33b) forned
Invedydr-ough.

[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 contfol
device (20) at the right side thereof.

[0028]

The block Jjoint (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 (4la) for communicating the left and right adjacent
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[0029] The joint nmenber (10) at the right side is a

sensor - equi pped joint nmenber according to the present

i nvention and includes a channel block (41) provided

with a comuni cation channel (41a) for conmmunicating’

the left and right adjacent 11 fluid control devices

(16) and (20) to each other at their | ower-end

openi ngs and a sensor (42) provided on the |left side
flaudf apataiolt kevilkamell Gl @rid (D). {o0e3Gh Theemsbrtheir

(42) is a pressure sensor including a diaphragm
lowéZarndangdehbhege ame £ cemsdr (A2 herahbdedlorbltbekleft side

(41), a V-shaped conmuni cation channel (41a) for
sueFR¥enicFatineg dhkeireaf tbload rdight adj acent fluid

control devices (16) and (20) to each other at their
[oloawgr - end openi ngs, and a branched channel (41b)

which is branched fromthe | ower end portion of the

COMMYRLCALA M- GRANNES a(Hddd s LXbended ir?éiﬂ@iﬁé)é @f&phragm

is comunicated to the pressure sensor )

492'%@}””% Plagke g%@t Sl ey %egrég%?ﬁgédl ‘-’%a &L"H(l a

| oi'nt 33) to a ereto, the nnel
"R APTR PTLIOE e
20 eﬁﬁﬁé?o?&%%%% %ﬁ%é%%% m%%PLEI%F #ron1|§?teaCh
ot %r“aghcthe%.sr Ilggqle?:ate% o;\{enings, and a branched channel (41b)
which is branched from the lower end portion of the
communication channel (4la), 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 {(41lb) and a pressure-sensor mounting
reéessed portion (41lc). 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 senscor (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]

InFig. 3, a single line (C) in the fluid control apparatus

is constituted by a plurality of upper-stage members and a

12



an arrow, and the pressure sensor (42) of the

sensor-equi pped joint nenber (10) at the right side

nonitors the pressure at the outlet side of the

pressure regulator (16). [0032] In Fig. 3, a single

line (C) in the fluid control apparatus 1is

constituted by a plurality of upper-stage nenbers and

a 12 plurality of |ower-stage nenbers. The
plupdritst age lonndrerst agenclamds=rms Ch&bke wvpbee-sthoe members

pressure regulator (16), a counter-V-shaped channe
inklleele @2QGheck shutef f(lOpeningrieddioe: dd)lattor (16), a

mass-fl ow controller (14), a shut-off valve (15), a

cov@itRrer-EhahrRednhaharneb1BERck2 6 20)a andta i bbehihg7device
The | ower-stage nenbers include an L-shaped channe

1@)0% Jn&s@-ﬂb%@)cdmmléf coruni £ahiggk 1o # h@apxh%ihs) , a

val ve (11) and i's equipped Wi th an inlet j oi nt

co%ﬁleck val ue%{%ﬁaﬂﬂe%ﬁﬁ é’\ﬂ' %&%%16)e§1'§)he The

pr ESSUTE regul at or

13RS Yr ARG 4 O ﬂfcg%e{r% %é’g%%uhcn Wn%f@é]gsjoint

thé pressure reqgu

Eriiins ?'r%o‘:kﬁa%fﬂrﬁ?%lha%vif e e%b%t%g 0k TaDS d8hrina is
bl k h 13),
L SREASa N 5D 3079, 038 Lt oo

t.h shutoff openln devi ce to the mass-fl
WhiGh &5 . e eill)bwo%kﬂp%.wef%@ye
whi_ch connunlcates the mass-flow controller (14) to
oo 2R - GFF) v \EERSEy T e @ARRSApEIL h drgiepe Bl 6ER) which
j oi nt

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
rcharnnel block joint (33) which communicates the shutoff opening
d_evice (13) to themass—-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




(33) which comuni cates the shut-off valve (15) to the

count er - V-shaped channel block (20), a V-shaped

channel block joint (33) which comruni cates the

count er- 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 equi pped

with an outlet joint (34), which are placed in the
vafariisongfedréier ciheméneekef {310 t(Be)ri ghs) , Rurd)hand (34),

the 13 various types of joint nmenbers (31), (32),

whiZ®) arelfhealdlvé 843 tagthsib e €, thes ht@test 38€a secondary

menbers, are nounted on a secondary substrate (3)

su‘HsttI}ﬁesr@-l | Wlt‘ﬂ Qt Bmand e2 G&a%heénheagﬁbeaaaﬁl 14A8th, and
vari ous types of fluid control devices

th(ezq')arlo(u%g)t’yp%y)mf €3ahd (:gm:réﬁ].ddégfa:esvmlﬁh a'(?G; he (20}

upper - stage” nenbers, are nounted to stradd t hese’

(1' Wergf& jage @n'gl fqlne 1(73)2) plff’c?:l’ax(eloé ealﬂgpéf’ﬁ%tage

m't’he’ sl urality o

megg'fgq 2 SGRL O AL %fﬁ&@fm&% e ol o dherlsrs (31)

ar'e arrange ara maln Su

res tive (.C comuni cated. 1o 0
ot h&%%atﬁ?ﬁe.r%%u{’%‘?% Sty %é%.%ﬂe%g SEk €. a
throu channel conmmuni cati on neans % stituted
P IR alhirtel AL &GS hadmer COPSLRYFEITAPE esw Afqtq that of
t ube & whi ch conmuni cates these |-shaped channe
ths ééPElej oFht3re @f)r%rkg%énaﬁéFﬁélletlooﬁcﬁ Maifesubstrate (2),
integrated fluid control apparatus. [0033] As can be
ansh iy rgspacstioed Milnem tife edepsprBvnRipetfdeiic 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 serisor—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.
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Figs. 3 and 4, the space for the pressure sensor (12)

illustrated in Fig. 4 is conpletely elimnated in

Fig. 3, thereby providing an extrenely conpact fluid

control apparatus with a smaller horizontal length in

Fig. 3. Further, the channel block (41) in the

sensor - equi pped joint nmenber (10), which is a novel

menber, can be fabricated by additionally processing a
[OB3ddk joint (33) . This can suppress the increases of

t he nunber of nenbers and the burden of processing,

as niglrtasrposiibkethe I 0344 qHpdierioint herblee (10) is

sensor - equi pped joint nmenber (10) is placed only at
pliaked oghty sitdehef riBatpeesasus€ tRgubaeosufdbregubatbe (16)

af orenenti oned description, such a sensor-equi pped

in Bhdt forRmReNt (CHYG aBycbepsubs) idudred skokscrbeguaipied joint
menber (33) at the l|eft side of the pressure

me&fwﬂ 405 fdfbd QuBEEhEQEeHhEOPr‘&feSHb%nt%ﬁerﬁﬂ?@r (fﬂﬁt at the

de of the pressure regulator as well as

le@te§§Hé%@§:he2:gté§gdleé r% ?caQ: %r ;396) t’élxﬁ@n @ryfl%h% pressure

sensor - equi pped | ol nt ne maybe su bstituted

atl Phed Qe 55 HRMRR 2:%) ﬁrQ‘sE&%e% RR5ELE mgﬁg?mt %Qewell as

pressure regulator or exa
V- shaped. chann bIo 0|nI %3 Qnmmunj_cat es
thte‘n rcegurﬂre%' :t}]k%\ ne:Td I%)l?(r?%% fo >%hé pich
shut of f _openi e (13) Furtg e . sens .
S%fgsorno%q%rmcﬂﬂo SRR SALEF oo ot & Joint
nnunlcat|on channe&ﬁ&@ a% in the sensor-eguigged
meTHAR SreRistr L (SRR i ERMU-RREFE S SUTS E8GUORTRT (16)
\Lshape Furt her,_ although not o
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 (4la) 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 inf_ormation about assembly may be

additionally written into the RFID tag during assembly.

INDUSTRIAL APPLICABILITY

[0035]
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illustrated, the sensor (42) may be configured to be

provided wth an RFID tag which enabl es readi ng and

witing information therefromand therein in a

non- contact manner, and information about the single

sensor - equi pped joint nmenber may be witten in the

RFID tag, and informati on about assenbly nay be

additionally witten into the RFID tag during

assefhleys e MXISTRI Abp LPPIL GABh e T alc@03BingStThbe present

sensor - equi pped joint nmenber according to the present
invengritnonatabe beulssbst it od efbif @r we ldelkhoknownihti mémber to

menber to suppress the increase of the nunber of
SuBRRESSthe iddradsé 60tHeOhumB@pVTahebénElitdh Fgudd control

plurality of fluid control devices and a plurality of

i3t e AR Sidamd hoptarBastkf ¥rariiuide6QPE60I devices and
evi ce including a sensor. Accordingly, the

a PEASAM18JULBPRIA nY Rl JFRTRAR €A £ASI 1Y 22BPLEBAcbRro1
an apparatus including fluid control devices

20K 8¢ i Ber & Qen%ngcéér%@%wD tee slt?] nébr- equlpped

sensor equl pped j ol nt menber co annel
l.Qc | udi_ng e
Skt ia0se SEa0ns!husTed 1098 BBt re sapioains
ot.her_at Iomer nd o_%% q%§§ and a sensor

t.h
LISV éldtrfoc;T 64%" St =B e sensor - equi pped

JOInt menber according to Caim
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1, wherein the sensor is provided on a side surface of
the channel bl ock. 3. The sensor-equi pped joi nt
menber according to Claim 1, wherein the sensor is
provi ded on a side surface that is perpendicular to a
direction of fluid flow 4. The sensor-equi pped joint
menber according to Claim 1, wherein the sensor is
provided with an RFID tag capable of reading and

WHAT tliSn@ IS IMELf drSvati on in a non-contact manner. 5. The
sensor - equi pped joint nmenber according to daim 4,
wherein the RFID tag has information witten thereto
about the single sensor-equi pped joint nenber, and

al | ows infeenBbroBquappell gssafbhgmberbecagditiagal |y
witten thereto during the assenbly. 17 6. The

SenS@fcﬁgﬁhﬁaeglb@knﬁnHEHHthaQC@hﬂhﬂgltPo£%éﬁnthéreln for
wherein the sensor is a pressure sensor, and the

coxRRMels ek hRelkwdes 1u§d088H’éEb§ %é@fc@?adﬂq%lacﬁuOB ther at
communi cating adjacent fluid control devices to each

hatiher A8 d nings, the conmunication
t %:L lo%ﬁebel ngC{ oclg:‘?é‘}ﬁ“ ong%n e

channel shaped and U-shaped; and a

branghed chanpelowieh oy RpanchedJdoming.

communi-cat i on Ferannel conmuni cat'e
pressure sensor. 7. A f|UId control apparatus
conpri si ng:

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.

S. The sensor-equipped joint member according to Claim
4, wherein the RFID tag has information written thereto about
the single sensor-equipped joint member, anci allows information
about assembly to be additionally written thereto during the

assembly.
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a plurality of fluid control devices; and a plurality
of bl ock-shaped joint nenbers each provided wth a
channel for conmunicating adjacent fluid contro
devices to each other at their |ower-end openings,
wherein at | east one of the bl ock-shaped joint nenbers
is the sensor-equipped joint nenber according to
Caim1l. 8. The fluid control apparatus according to
Caim7, wherein the sensor is provided on a side
surface of the channel block. 9. The fluid contro
appagat ushacse s ige droifbad M oint kiknir achotléngetsoClaim
is provided on a side surface that is perpendicul ar
1,t @hardirection of fluid flow 10. The fluid control
apparatus according to Caim?7, wherein the sensor is

provicded swntsh ran sReEl Brlagwapaigf, dfading and
witing of information in a non- contact manner. 11,

The thil drconpldiol, 1@pRandiis;ecording to daim 10,

wherein the RFID tag has information witten thereto
b
a1 ons” TRraTRaTH SaR eﬁgéégﬁ%ﬂﬁ% P ERER g8 Tuta
t t h 12. The fluid
co\g%ﬁtorlg egggéga %se%géc%%gc |(neg ?S ?‘I}iofer v%ﬁléire SPﬁHItlﬁgs’ the

%ﬁ&ﬁ%gégsc%1c%%%?%ﬁebggﬂaoéhe o V—[K%ﬁggi %!U~sgaped 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,

i8



a conmmuni cati on channel for conmuni cating adj acent
fluid control devices to each other at their
| ower - end openi ngs, the communication channel being
one of V-shaped and U shaped; and a branched channe
whi ch is branched fromthe conmuni cati on channel and
IS communi cated to the pressure sensor. 19

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.
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