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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 ARTSENGOB2EQKIFFEPJOANIr ¥EMEBBar 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 val ves arranged in
a plurality of rows arECHNIGAIe EIRENNI cati on nmeans
whi ch comuni cate the fl ow channels of the fluid
[0o@1t)rol devices in adjacent rows to each other at
predeterm ned positions. In recent years, fluid

cont mele BPR3EAL USBferdfidhire 1R k6 a 3@1fnltg1kiéﬁﬂet:osultably
include a plurality of fluid control devices placed

usleld A é&ﬁ)Fl@fté;flaﬁfécﬁ&‘iuti'do%nﬁﬁéme&'pﬂaé?t@’&um(ﬂrﬁ is used in
placed in ower stage for comminicating the
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i ncrease the degree of I'nt t1on (Patent Docunent

as%%%b&%%?qh Qﬂgﬂngnﬁagﬂer Lgogg]e&able 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. 1In
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 cdmmunicating the plurality of fluid
control devices to one another to increase the degree of
integration (Patent Document 1 and Patent Document 2)}.

[0003]




Fig. 4 illustrates an integrated fluid contro
apparatus disclosed in Patent Docunent 1. A single
line (C) in the fluid control apparatus is
constituted by a plurality of upper-stage nenbers and
a plurality of | ower-stage nenbers. The upper-stage
nmenbers include a check valve (11), a pressure

regulator (16), a pressure sensor é a

countév4 slhla%’eﬁiirﬂztlﬁwﬁél ipregkate )fluddsﬁQPBFPl apparatus

openi ng device (13), a mass-flow controller (14), a
digiqtoserd lVaPa/*'eeIQ’tl@OCL@eGm&]t erA\gigtsed inehphdm bheckluid

(20) and a filter (17). The | ower-stage nenbers
canigicadderparbishapedonisdririelt dd byka jpdiumal(i3z) ofhippersstage

communi cated to the check valve (11) and is equi pped
membielr sarend rd etlyrailnitt i ) ,1cawat-stizgued meharersd . bIThek

joint (33) which conmunicates the check value (11) to
upilee Rtessl mered a1 dd)s cliedk shdpad anned preskure

joint (-33) which comunicates the pressure regul ator

reglihtiodr thes)pr es PHed s1ans Wersbd) | (12)V- hapathtehanshaped

bl ock joint (33) which connunlcates the pressure

ch%ﬁﬂ%qrbléé%)(m) t%esﬁﬁﬁek%foﬁ/eﬁbﬁ@%ﬁ@%b b' QQJfass flow
(20), a V-shape channel bl'ock joint (33)

coaoam&'etiat qg;f) he R QF Vm%edg)fé}an%e' cﬁlrpc“é(}—(@haPEd

to the shut openi ng eV|ce (1 a V-

crGRIcheclod Lot L3207 COMM! 5518¢. LBEge members

ut of peni ng devi ce to the nass

I it SRS S o

coP@e shu Eﬁ|¥ gvghglg)Vafve_?T?Pean f%”ﬁﬁuf%ﬁ%ﬁ with an

inlet joint (31), a V-shaped channel block joint (33) which
éommunicates 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 shutcff 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—shapéd 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



conmuni cates the shut-off valve (15) to the

count er-V-shaped 2 channel block (20), a V-shaped
channel bl ock joint (33) which communicates the
count er - V-shaped channel block (20) to the filter
(17), and an L-shaped channel block joint (32) which
is comunicated to the filter (17) and is equi pped

j oi nt ich are_placed.in )
CHARRE ORGP d80} o té#éalg?%mw%gl '3hﬂ°1wﬁ§r%ﬂ§? which
t he varlous types of joint nmenbers (32) ép
commrisatesufitg carridie Voharad angea k af to the
nount ed on a secondary substrate (3 MAth a smal | er
fiditeh (1dhe angdranlesha@ast shannelt htogkrignt tipgeswbich is
fluid control devices (11), (16), (12), (20), (13),
commaniqatsyd te2ohe ahidl ey ( (17) mnclhlaresqumapbp@rthsaag@utlet
menbers, are nounted thereon to straddle these
jOIi@Ner(3§t)ag®hliEﬂnbere p3ayred( 38) thé3denhhdné84yrdeén from the
constitute the single line (C . Aplurality of |ines
leffavtoghe oifihgur aFuohse | MiHawatrd olilsat ypés tdfe jbing fiéhbers
are arranged in parallel on a nmain substrate (2), and
(3the negpeciByp dndes34)C) whilch a@RMUAECBE WS+ Ot HHE members,
another at their shutoff opening devices (13) through

areNas08k eGOSHLA Lidrih AR ARH Rt LSt Wi thed SialldFegigth
| -shaped channel block joints (51) and a tube (52)

anmbcbre‘é@@‘ﬂmlﬂéﬁétﬁs khe tnehapedoghappsls b ook | ah 'Eéntrol
(51) to one andther to constitute an"integrated fluid

de‘%@@%‘éotlfppa(rl%t us(12f 90 ), P"t‘i§5‘t AUMRRE) 2 BUH0GRES (17,
nmounting a pressure regu

which are the upper—-stage members, are mounted thereon to
straddle these lower-stage mémbers (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 a2 main substrate | (2)-, and the respective lines (C)
are communicated to one another at their shutoff opening devices
{13) through channel communication means (50) constitutéd by
three I-shaped cha_nnel block joints (51) and a tube (52) which
communicates the I—shaped‘ channél 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.



(16) and a pressure sensor (12) which are separated
fromeach other on a single block-shaped main body to
forma novel fluid control apparatus, although not
illustrated. 3 Patent Docunment 1: Japanese Patent
Application Laid-Open No. 2001-254900 Patent Docunent
2: Japanese Patent Application Laid-COpen No.
H11-118054 DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE
PagenvEDoRWIEREE |INVENTI ON [0005] It is desired :
integrated fluid control apparatuses of this type are
f ur t Hepapemgadritengd APPRd cRltidiog &@dd-@lpenapiar 3%6[9&-254 900
di scl osed in Patent Document 2 is superior to the
Paftlemitd Doontmeait &gpar at us of Patent Docunent 1 in terns
of conpactification, but it requires an additional
bl ockaphapee Patiemth@gy,l itthdrieny Ladd-perhdlopr dl3llerh1FF054
an increase of the nunber of nmenbers. [0006] It is an
object of the present invention to provide a joint
menber capabl e of suppressing the increase of the
nunber of nmenigrssraERFEAF 21 BAVENTEQN ated fluid

control apparatus that is further conpactified. MEANS
PROBUERG YONGET o IRRPBIFYVEHE INVENTION
[0005]

It is desired integrated fluid control apparatuses of
this type are further compactified. The fluid contrdl
- apparatus disclosed in Patent Document 2 is superior to the
fluid-coﬁtrol 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 ancobject of the present inventioﬁ 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 tc the present

invention includes a channel block including a channel-formed

therein for communicating adjacent fluid control devices to



[ 0007] A sensor-equi pped joint nenber .according to the
present invention includes a channel bl ock including
a channel formed therein for comrunicating adjacent
fluid control devices to 4 each other at their

| ower - end openings; and a sensor provided for the
channel bl ock. [0008] The fluid control devices may

i ncl ude, for exanp£e, a ressure regulator, a
eaqhOtbeT o&i GBeln LAYPREPIBIGRATINET] (A6 & SRRSPRPTOvided
i ke, wherein, for exanple, the pressure regulator are
fQtorithi Samret Pid@kshut - of f val ve or the channe
bl ock through the sensor-equi pped joint menber.
[GWBD9] The channel block has a rectangul ar
paral | el epi ped shape or substantially a rectangul ar
par alThel ddivietl civdren ]l devitdes maanmetludss dicr example, a
upper - end opening to be communicated to the | ower-end
prEEning refud attlouri, da chuttr-olf fdezive, d @BabheVdrianis, a filter
types of sensors such as a pressure sensor, a
aricerher Ai ke g wiensain, ol exanpl e, Sens prasmmurzeregnlayed are
as the sensor. [0011] The sensor is preferably
copin@itiidet b to shéensit~baFev@ive 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 t'he side

surface of the channel block at the upstream side or on the side



the channel block. A fluid control device is provided
on the upper surface of the channel block, and the
| ower surface of the channel block is nounted and
secured to the upper surface of a substrate. In the
direction of the fluid flowwithin the channel bl ock,
t he sensor may be provided either on the side surface
of_the channel block at the upstream side or, on the
sugt@ce sidihe shangreli ReoghdtinéPefioiks brcahn & igiims il 6am the
side. Also, the sensor may be provided on a side
SenF B8 YWRRCRTPYiggaHaPr @ fisle sha fgiccethiich &f paBallel to
fl ow. The sensor-equi pped joint menber constitute a
the dgrectine witt khe &ilayle Hhe exrnorrotqhiippedf]@imt nember
cooperation with other joint nmenbers, and this |ine
comsd iditer a2 singlad inenettlareesangiegdireéat pom @lfl Eluid flow,
constitute a single fluid control apparatus. In this
inceseperidtion prgfteothte jichatt méheesensard tRiprinvtiadetddanther
the side surface of the channel block at the upstream
sisidarahfihes dhe sirckngad fiacpaek ke ebapsgktbtetk a adingle
t he downstream side, in view of reducing of the space

flofiat bentEbUi spsaphtal . apRAMILS cASNUER 8§ POSBEPISIe that
[0012] The sensor may be provided on a side surface

theh@énisr iReppeRdiuedl &4 the 8ide! &6t AR s khidl rilO¥ piock
[0013] The sensor may be provi ded MAtﬁ an RFID tag

at0aRalbePban/ SN BHqBE tHd 558 Alr# U OLFRHLBRbANE block
non-contact manner. In
at the downstream side, in view of reducing of the space of the
fluid contrbl apparatus as much as possible.
[0012]

The sensor may be provided on a side surface that is
prerpendicular 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 additicnally written thereto during the
assembiy.

[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



this case, the RFID tag has information witten

thereto about the single sensor-equi pped joint

menber, and allows information about assenbly to be

additionally witten thereto during the assenbly.

[0014] An RFID (Radi o Frequency ldentification) tag is

constituted by a nenory (IC chip) for storing data and

an antenna for picking up radio waves, which are
OrldrﬁreﬁPaPééC?héFe‘tgﬁIDl?\ag o Sle@sﬂracéhﬁnRﬁﬁPlj:%%\gcan be

on the sensor, the RFID tag can be bonded to the
boggiesht ot hehs ealsamner bheckhanngs, biReksembso, ddie beensor

configured to incorporate a sensor portion for
caach@iqdnigl gyprest Sor thcrporaktepesanse e pfttdlcandorrecquiring

like, an IC chip.for storing information fromthe
pPresissare partki o evpetriaduoegt datle, anaddthanlakeenaa I®rchip for

communi cation, integrally within a single block, to
stprdwvigdén fbemb tihohi fran aheaseiid Dplag itom dherlzeasbside, and

[0015] By nmounting an RFID tag on the sensor-equi pped
an & tdnnEetomktini 6aposs} W dgrawly fithharesbngle block,

i nformati on about the single sensor-equipped joint

toMPEBON ded thieO duGic iWHRe Iof ArC I D MEPalo tHhe St rof

fabrication thereof, a fabrication |ot nunber,
[onesyl ts of inspections, and the Iike) at the Shl pment
of the single sensor-equi pped joint nenber. This

enab%?fﬁoﬁﬁ%?h& SRARFTDNG 2N B Aher TRLQF - R%iBRddN Y oint
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 ﬁame of used fluid, the name
of the line, the record of assembly, the record of inspections
and the like) may be additionallywritten 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



site. Further, in the case of perform ng assenbly and
the like, information about the assenbly (the nane of
used fluid, the nane of the line, the record of
assenbly, the record of inspections and the |ike)
maybe additionally witten therein, which enables
acquiring, after the conpletion of the assenbly, al
the information about the shipment to assenbly of the
afpredhestt 1 otechoratiidnttsy) . Fu@@hélr, Athe, RIIDt fagcmaleives
of the RFID tag, it is possible to store, therein,-
Jinalta Neldatagd amf grattiom Whidkddig irert timflheenced by the
af orenenti oned contents. Further, the RFID tag may be

asisesidlyt echdattranylipesi ti on which is not influenced by
the assenbly and the |ike. [0017] Further, by '

[ogriavi ding (integrating) a witing function to the
RFID tag, it is possible to wite, in the RFID tag,

i nfOFﬂ&Eh@Q,gg?e?ﬁgﬁgdihQnYlﬂﬁeﬁﬁaﬁﬂﬁg(tgadffﬁiﬂéSfdﬁction
nmeasurenents of the pressure, the tenperature or the

td ith®) READ tagQULA INLRIMAIEe i) 38ditd 0N Qhe RFID tag,

information witten fromthe outside. This enabl es

in‘f%?cﬁlléit'i% nf‘fg‘;?tn: e'}.fa%r(eje@tr']fifrg)?n ftrh%m. gel?l%osre N&Ye Iaé sﬁﬂ.g: sWi c;f'

the afore one mation witten from

meglé'iﬁ'ie%%n t%yo E e@l’% 'f:g:ets%%'?ef,r gﬁnet Peemfa)é'% gwi:ﬁl}?e c!;r0 Q%i%] like), at

regular intervals, in addition to information written from the
outside. This enables checking the information fromthe 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 fhe 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



Further, instead of providing a sensor and an RFID tag
separately, a sensor circuit integrally incorporating
such a sensor and an RFID can be nounted on the joint
menber to enable witing and storing outputs fromthe
sensor into the RFID tag and reading and out puting
then1to the outside as required. [0019] The sensor
pressure sensor, and the channel b| ock %
96@/ nv?&é& JPERSS WS RERFRRDIEhPRBR A2 st as one of fluid
conmuni cating adjacent fluid control devices tg each

cOs! deviges rpliamql 18R UBBER| Hde LR CORNERITdaPRdNT luid
channel being one of V-shaped and U shaped; and a o
CoBytRGheBPeKaRbeEl. WRY AUt Hih AkiecHT €5 8RF EHEensor on a joint
comuni cation channel and is communicated to the
nephessplacgdsimsol owsycht ader ddsisepsemsole Hgsehémpnate the
treated as one of fluid control devices placed in an
nangseri tst afepirovadiomy éhiei spakef fordinsbalidhg the pressure
apparatus. By nounting the pressure sensor on a joint

sameer thleacddy ivedudiovertisd agmce tfors jpostsa bl ing oche fluid
elimnate the necessity of providing the space for

comsiadl lappe riahter Prerfisiteed SEFOthd fedyuredwiser I he
space for installing the fluid control apparatus

[oRawijpped Wi th the pressure sensor. [0020] A fluid
control apparatus according to the present invention

i ncl Hd%iuidplckkh%'r'otly lparathd GRRIJRi P\ 8ie Pibseht

plurality of block-shaped joint nenbers each provided
in¥ehtion includes a plurality of fluid control devices; and
a plurality of block-shaped joint members each provided with
a channel for communicating adjacent fluid contreol 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



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
menbers is the aforenenti oned sensor-equipped joint
menber. EFFECT OF THE | NVENTION [0021] The
sensor - equi pped joint nmenber according to the present
i nvention can be substituted for a mell-knomn j oi nt
3 RSRRST IR IFRRsh G ¥RE Femke G %Rﬁﬂ]?%n%dﬁ%\r Hepresent
including a plurality of fluid control devices, a
ingleptdlan.y of joint nmenbers, and a sensor as a fluid
control device. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi g.
1 i sFagsi de 1w ewpantistldat iavg axrdad stiesntsddifieht lof 9
a sensor-equi pped joint nmenber according to the
preséity. Bnienta erideFivgew? iild v tpanttiirad lay fdniiat gt rol
viewof Fig. 1. Fig. 3is aside viewillustrating a
afdaratzoahpbbyiagpdratuaserpkayi pgetih Sensembequa ppedding
joint menber according to the present invention. Fig.
tA e drysdatviiewdddiwgisrati ng a conventional fluid

control apparatus. DESCRI PTI ON OF REFERENCE NUMERALS
(10) Fegnsar: £0lifiped ikt 1TREReating a conventional fluid
control apparatus.
DESCRIPTION QF REFERENCE NUMERALS
(10) sensor-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 OUT 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

10



(16), (20) fluid control apparatus (41) channel bl ock
(41a) communi cation channel (41b) branched channe
(42) pressure sensor (sensor) BEST MODE FOR CARRYI NG
OUT THE I NVENTI ON [0024] Hereinafter, an enbodi nent

of the present invention will be described, with
reference to the drawi ngs. [0025] In the foll ow ng
description, the terns "upper”, "lower", "left” and

and,; dRE" eXRIPLEndi R PRI Te 2BFpkYYeY Rt 1qns dingffe drawings
right portions in the draw ngs. However, these terns
mayfserthe rigferand "Jeft "paridons gt "agkval peSeerel v
used for convenience 10 and, for exanple, the upper
[04%P 1l ower portions in the drawings may be the right
and left portions in actual use. [0026] Fig. 1 and
Fi g. F249i.| lustidatFd ga Lerddrsdquitizped egisor-awpripgred f®)int
according to the present invention at a state where
meintoers (rdurderbtding fdoutHe prrdgenlt deviead i0h6dt .a Bigte3dvhere
illustrates a single line (C) in a fluid contro

1 tapp avante s ahf anpd epatrblielsansoniaqui ppeg. j3oilfustrates
menber (10) according to the present invention.

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 (4la) for communicating the left and right adjacent

11



[0027] In Figs. 1 and 2, under the pressure regul ator
(16) as a fluid control device, there are provided a
‘bl ock joint (33) wused for conmunication with an

adj acent fluid control device (not illustrated) at
the left side thereof, and the joint nenber (10) used
for communication with an adjacent fluid contro

deV|ceréa0) at the rlqht si de thereof [OO%H£}The
flgighieondinel dey)ices died wad 1wt pietaaiher at their
constituted by a rectangul ar-parallel epip
loplescienshapesidr Rnddyenses) (44l lcarCWJsch%Fb@al ERgnheft side
(33b) forned therethrough. [0029] The joint nmenber
sugfereatoft fdier iclannsildd liocka (4densor - equi pped j oi nt
menber according to the present invention and
[0i03®ludes a channel bl ock (41) provided with a
communi cation channel (4l1a) for communi cating the
| ef t TArdsengit (4d) aceatpridsdinrs densotriolcldeldiroes dik@hragn
and (20) to each other at their |ower-end openings
(428d ,a a9eN3Gle red Ar eprfovidel] dm tthe ltfanrsildeloik fille, a
of the channel block (41). [0030] The sensor (42) is a

V-Bheped CoifisDEa t 116h dantied (4 BPhESEMonnida)catity the left
there are formed, in the channel block (41), a _
antt $H3REC APERIN Ui ceRARBE! abdlalsT ore CamBINROR G ach
other at their lower-end openings, and a branched channel (41b)
which is branched from the lower end portion ¢f 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 (41b) and a pressure-sensor mounting
reéessed portion (41ic). 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-egquipped
joint member (10) at the right side monitors the pressure at
the outlet side of the pressure requlator (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



and right adjacent fluid control devices (16) and (20)
to each other at their |ower-end openings, and a
branched channel (41b) which is branched fromthe
| oner end portion of the comrunication channel (41a),
extended leftwardly and is comrunicated to the
pressure sensor (42). The channel block (41) is
formed by processing a block joint (33) to add,
Pl 0§ HOURTIRARIE CHRIRRTS ( 4THE ¥Rgez—stage members
pressure-sensor nounting recessed portion (41c). This
ingdmda ppraheck Haliver bbbl 3 RIRSSUIMB@I WA tRIDEFS). » &
[0031] The flow channel within the pressure regul ator
cqurg)es-3/-sdiapsst ebannelhbldaicket??on & sbritpéit openinghievice
as indicated by an arrow, and the pressure sensor
{122) aofmadse Hens qrordgua piped (4l nta mdieroflMWaiwe t hkS), a
right side nonitors the pressure at the outlet side

coafn tere-\prafepuwrde dreguat drlddif) (2¢)0QG3”] d nfiHter 3(1'8) . The
single line (C) in the fluid control apparatus is

1oo@rstgtiddfee chelib e spliicdlhidey af IHHIRIp agaarmsbasSodadjoint
a 12 plurality of |ower-stage nenbers. The

(32NPrivhAde MRFRRnS cdtid ude thLhatdewalaerd 11)1) and is
pressure regulator (16), a counter-V-shaped channe

eRlipped #Oh a8 ﬁ'ﬂyéef foﬁﬁiefosm eVl gRapkdDharthel block (33)

mass-fl ow control | (14), a Shut-of f val ve (15),

whci%ntc%ﬁm\{lnilagQ%@ Q:IPl%n R&led AR UL0)118NG A dhid tﬁfeéﬂﬁe

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-vV-shaped channel
block (20) to the shutoff opening device (13}, a V-shaped
rcha‘nnel block joint (33) which communicates the shutoff opening
device (13) to the mass-flowcontroller (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 thé
counter-V-shaped channel block {20}, a V-shaped channel block
joint (33) which communicates the counter—-V—sh'aped 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 jbint (34), which are placed in the

mentioned order from the left to the right. Further, the

13



| ower - st age nmenbers include an L-shaped channel bl ock
joint  (32) which is comrunicated to the check val ve
(11) and is equipped with an inlet joint (31) , a
V-shaped channel bl ock (33) which communicates the
check value (11) to the pressure regulator (16), a
sensor - equi pped j oi nt nenber (10) which connunicates
the pressure regulatormé to the counter- V-sha
vadhiie L YBEScRE (Zont mepbekgpbdl khdsdelr bBdtk (i A Pd (34)
(33) which comuni cates the counter-V-shaped channe
whyl gt lere20het sovae-shagefhempens ngriewosa tem3pn a secondary
V-shaped channel block joint (33) which conmunicates
subst st of ¥) opah mg smadéviege wid8h aodt hegnestef| bength, and
controller (14), a V-shaped channel block joint (33)
thehivar icormminvirest e fReidasentirow demficekl étl) (14)6ip (20),
the shut-off valve (15), a V-shaped channel bl ock
{330i,nt (14)33) (M ,ch(DMmatd cat e, tvwtel Ghudreoffhy alpeef1Stage
to the counter-V-shaped channel block (20), a

nevtranedrehaittlePtoEc rd@d ¢ th3dk WEh- SoiFal Ricadlees (31),
t he counter-V-shaped channel block (20) to the filter

(3047) , (#d andy | shaped shanng! rbhockhe j Pidd14 32 nahieh. a

S connunlcate to the fllter (17) and is” equi pped
p1MAN s8R, % heboh%51 pﬂfEBuﬁ ﬁlBhaﬁ§ﬂilﬁrtBS that of
tione e Ie t

nen er fromt to the right. Further,

SIS Yot B8 AU bR TIONSES ol phghoace o),
P U R BB SR smoenes
at their shutoff opening devices (13), through chennel
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 seﬁsor-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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the various types of fluid control devices (11), (16),
(20), (13), (14), (15), (20) and (17), which are the
upper -stage nenbers, are nounted to straddl e these

| ower - stage nenbers (31), (32), (33), (10), and (34)
to formthe single line (C. A plurality of |ines
having a configuration simlar to that of the line

[ééaﬁfre arranged in parallel on a main substrate (2),

he respective lines (C) are comunicated to one
anot her at their shutoff opening, devices (13), ,
t hr odghr iem et ll@oﬁﬁﬁn?%%%?%ne%%e?%l noAsrbegt dd0) is
by three |I-shaped channel block joints (51) and a

P]tﬁﬂﬁéi (FBYY vt mecém@m &ides Otfh§§€ preggupedregahpbpr (16)
bl ock joints (51) to one another to formthe

in ﬁh@g?r%réeinemtmﬁe;d)deﬁ erinpparataich fGE3GPOrAS BHPHee! Joint
easi |y understood fromthe conparison between Figs. 3

megrze 2, ( l0hemg paoe shbs tithe tpdefsurehes dosort fié@her (33) at the
illustrated in Fig. 4 is conpletely elimnated in

lehitgside dhéhelyrgsovreiregulanoext T entloynanipar tthfel predssure
control apparatus with a smaller horizontal length in :

atFithe Inlfatr tsHele offhehehpraekubkoekgtdirori N1Ehe as well as
sensor - equi pped joint nmenber (10), which is a novel

thees e &8 dibracated dydadghdtanel | wiRcessima a
block joint (33) . This can suppress the increases of

s €2 FUERSH I 5 %%%Wéib? Mgé%lﬂfst@ft(?ﬁ:‘ae%ﬁfcﬂﬁ a joint
as nmuch as possi bl e. 034]

member at a different portion from the pressure regulator (16)
such as, for example, thé 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
therefronlénd'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 éssembly may be

additionally written into the RFID tag during assembly.

INDUSTRIAL APPLICABILITY

[GC35]
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Further, while the sensor-equi pped joint nmenber (10)
is placed only at the right side of the pressure
regulator (16) in the aforenentioned description,
such a sensor-equi pped joint nenber (10) maybe
substituted for the joint nmenber (33) at the Ileft
side of the pressure regulator (16) to nonitor the

pressuyre at the inlet side . of the pressure rge at or
(16 e ssBrpt hSa TREe gl bebPSr RSt iad &F de Sresent

. thereof. Alsgo, such a sensor-equi d . joi nt ,menber

1R E Ry 58T ﬁs’FPJP%FéH“Fﬁa %Pﬁif} r‘f‘?ﬁ TeReEm 3pigt member to
different portion fromthe pressure regul ator éla)

SURRIF S5 theom@esisn ef threryubaasddreRanhe inn ddridorantrol
(33) which conmuni cates the counter-V-shaped channe

a2 enaladinge aspdugrl i§yenitngluédi @@ngm} .devices and
Further, the sensor (42) is not limted to a pressure

a pdiiged itpuefHrint membemauandat® srommaediinl a( fin)di @ontrol
t he sensor-equi pped joint nenber (10) may have an

deyigtmdecliutdingnd etnao¥-shapeor&imgher , tlad tdenshr requipped
illustrated, the sensor (42) may be configured to be

Jopmdy ingmdbe nniciain e BEEDlagpphied eoabhesppeedling dmdluding
witing information therefromand therein in a

flnant eeiitael]l MRViRles alttddiaramtiireiabout the single
sensor - equi pped joint nmenber may be witten in the
RFI D tag, and informati on about assenbly nmay be
additionally witten into the RFID tag during
assenbly. | NDUSTRI AL APPLI CABI LITY [0035] 15
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The sensor-equi pped joint nmenber according to the
present invention can be substituted for a well-known
joint menber to suppress the increase of the numnber
of menbers in a fluid control apparatus including a
plurality of fluid control devices and a plurality of
joint nmenbers and to conpactify a fluid contro

devi ce including a sensor. Accordingly, the
sensor - equi pped joint nmenber can be easily applied to
an_apparatus including fluid control devices

i &t &4 NEPeifi: 16 WHAT IS CLAIMED IS 1. A
sensor - equi pped joi nt menber conprising: a channe

bl ock and a sensor; the channel block having an upper

surface whi gl %ﬁﬁg 88‘9%{3 I'f“:dmgl%]vé] %r@&ﬁ'é‘ﬁ S to

be provi'ded on and ace upp
sur f aca ehaanslibslaalt earids ameented; and secured to, and

i ncl udi cha d.therein for co nicatjn

Lo UonPe Sn B ook B G a uhet L o BIRRE MREbh gt Least
ohd 11 doveht £ defperi Ngto aacbﬁmd‘e@naﬁrarm @Vvildedr Gurface

a side surface of the channel bl ock. 2. The

wWikGTs G BRRPEP PR jasicnPEnd riistaaLsr &F rf@oweé gnph sqcured to,
aiperein the sensor is provided on a side surface that
I's perpendicular to a direction of fluid flow 3. The
sensor ipqlugped § channednfsamesc theve by far chainppicating the

adjacent fluid control devices to each other at their lower-end
openings, and the sensor provided on a side surface of the channel

block.

2. 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.

3. 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.

4, The sensor-equipped joint member according to Claim 3,
wherein the RFID tag has informationwritten thereto about the single
sensor-equipped joint member/ and allows information about assembly

to be additionally written thereto during the assembly.
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1, wherein the sensor is provided with an RFID tag
capable of reading and witing of information in a
non-contact manner. 4. The sensor-equi pped joi nt

menber according to aim3, wherein the RFID tag has
information witten thereto about the single
sensor - equi pped joint nmenber/ and allows information
about assenbly to be additionally witten thereto
duri ng sheatassenbby-ediifpedlhoise netbeequd@peiiotatClaim 1,
menber according to Claiml, wherein the sensor is a
pwaesair sensor, and the channel block includes: a
comuni cation channel for comunicating adjacent fluid
cont r ol tile\Beraort d seachrekbatcakenbel| amder - end

openi ngs, the communication channel being one of

V- shapathearthatinehapedck angk Budgsanched channel which is
branched fromthe communi cati on channel and is

COMUNIaC dioffhuh Ocd iRrP ICBSAHEE BN SmmubicAc fhdi dijacent £luid
control apparatus conprising: a plurality of fluid

CHHeh Ol BeYi&sS tARRcR PtHEAl At Vil rbhoGke séiaPesben@hnBl, the
menbers each provided with a channel for comrunicating

adndR@Atath Yh den&@Tr WeidgVbaESoE Oy &aGpeel BRA Bl skdldd; and

| ower - end openi ngs, wherein at |east one of the

bl ock- §&ﬁ%ﬂ%ﬂé@éﬁaﬂﬁgﬁﬁﬁ§cﬁ§s%ﬁ%ndﬂ@¥¥¥m@9ﬂé@Bﬁﬂunlcatlon
joint menmber according to Claim1. 7.

ceahheh 2RRay At QA (0 S ur%\hgérﬁgd} the

sensor i s provided on side su anne

6. A fluid control apparatus comprising: a plurality of
fluid contreol 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.

7. The fluid control apparatus according to Claim 6,
wherein the sensor is provided on a side surface of the channel

block.

8. The fluid control apparatus according to Claim 6,

wherein the sensor is provided on a side surface that is

perpendicular to a direction of fluid flow.
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bl ock. 8. The fluid control apparatus according to
Claim6, wherein the sensor is provided on a side
surface that is perpendicular to a direction of fluid
flow. 18 9. The fluid control apparatus according to
Caim6, wherein the sensor is provided with an RFID

tag capable of reading and witing of information in

a non-contact manner. 10. The fluid control apparatus
according to Caim9, wherein the RFID tag has

i nf or mt.i onThe i flhedl chatedd apmatatidze acsbndgleg to Claim 6,
sensor - equi pped joint nmenber, and allows information
valmdirasdenblonsoer be addisidedakiyhwin tREID tthes eiapable of
during the assenbly. 11. The fluid control apparatus
wernd] Badt arChahdn & infeieivichhénsanfén-d¢dnttact manner.
pressure sensor, and the channel bl ock includes: a
comuni cation channel for comunicating adjacent fluid
control devices to each other at their |ower-end

openi ngsy, t hehe GARAUNEERE TSN HRaraehs DetRO-ARg 66 Claim 9,
V- shaped and U shaped; and a branched channel which is
bhanehiednkr RRTH Nead QU AH E3ihA or RN &MY o about the

communi cated to the pressure sensor. 19
single sensor-equipped joint member, and allows information

about assembly to be additicnally written thereto during the

assembly.

11. The fluid control apparatus according to Claim 6,
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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