1 SPECI FI CATIONS Integrated Gas Panel Apparatus FIELD OF THE ART This
invention relates to integrated gas panel 5 apparatus used for a process of
manuf act uri ng sem conductors. BACKGROUND ART I nt egrated gas panel
apparatus is to control and finally to nm% flow of several different kinds
of gas used -for manufacturing sem conductor devices and to supply them 10
to a chanber. The integrated gas panel apparatus has been developed in
order to shorten a gas supply control line conprising a piping structure
arranged on the _downstream side of the chanber. Mre concretely, as one
exanple is skﬂﬁﬁmfﬁcﬁﬂ@mﬁitent docunent 1, a gas control unit such as a 15
val ve or a rraslsntfel ow cgnéarisolljaereli 3prrgga%§d on a panel body generally of a
pl at e shape. IRGPFEFRE panelnbody orned are, for exanple, nultiple
branch flow chappgl Qﬁdﬂ%#%‘the above-nentioned gas control unit is
nount ed and a S|n§I§Fnaln ow channel with which the branch flow channels
are 20 connected angiisht gvahi £hh eaR+dasté| oveddila Baansdhdil ow channel s
joins. Various inprovenent has been carried out to the integrated gas
panel appabat uppairBete uSed tRgraaiedcgas opanatuBpArahyss&avdsigiantors.
arrangenment of the panel bodies by 25 appropriately connecting various

ki nds of bl oc/BAGBGREUNBARARE to construct a flexible flow channel to cope

with various kinds of the gas to be used. Patent document 1: Japan patent
| ai d- open nunber 10-1péegBated gas panel apparatus 1s to control and

finally to mix flow of several different kinds of gas used
for manufacturing semiconductor devices and to supply them

10 to a chamber. The integrated gas panel apparatus has been
developed in order to shorten a gas supply control line
comprising a piping structure arranged on the downstream
gside of the chamber. More concretely, as one example is
shown in the patent document 1, a gas control unit such as a

15 wvalve or a mass flow controller is mounted on a panel body
generally of a plate shape. Inside the panel body formed are,
for example, multiple branch flow channels on which the
above-mentioned gas control unit is mounted and a single
main flow channel with which the branch flow channels are

20 connected and into which each gas flowing the branch flow
channels joins.

Various improvement has been carried out to the
integrated gas panel apparatus, there is integrated gas
panel apparatus having an arrangement of the panel bodies by

25 appropriately connecting various kinds of block bodies so as
to construct a flexible flow channel to cope with various
kinds of the gas to be used.

Patent document 1: Japan patent laid-open number 10-169881



2 DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON
However, for this kind of conventional apparatus, branch flow channels are
arranged in parallel at one side of 5 a nmain flow channel and portions
where each of the branch flow channels joifs the nain flow channel are
arranged generally at even intervals froman upstreamto a downstream of
the main fl ow channel in an order corresponding to an order of the branch
fl ow channels. 10 However, with this arrangenent, if, for exanple, a

nunber of the branch flow channels beconmes multiple, a |ength of the main
f1 ow channel BESHOISURBNGF 1BHE HYENGRSEr of the branch flow channels so

that the tine LLed fo as,t final exit becones |ong.
Then an 15 addégg%hggfgété$§&g&ggtg& gﬁéﬁﬂga?éﬂggnsiveness of the fluid

circuit system The e . J S EeSpesi I rka f.or the gas
fromthe branch f|odﬁ%%§%%é|§%%§§Ff%§l§§ gﬁtﬁh%%ggﬁgﬁ g %#S%ﬁggﬁﬁin flow

channel or forpddhendasoRl cieanndlel braMPinges 18 pESM fePfatt Bha. side RgCONES
difficult to 20 fully cope with a process that requires short time/high

speed responsiay@iz@ss£1bn @thlinel0andt herei obd Wwhbeeacidwlemhet Bahndthe gas
concentration becones unstabl e because of slow responsiveness. Especially
in a sem condudioer chanu¢ be t jodinsg the otess, £ 1025 changel sy tagtmanged@ pr ocess
time of a high speed gas process in a nmanufacturing process (such as
short eni ng an 9&ezasdly af mvamtnkervalsdrion srabbbtreal ditoat davmgtreamur ge

time at a tinme of conpletion) is an inportant factor, a problem
of the main flow channel in an order corresponding to an

order of the branch flow channels.

190 However, with this arrangement, if, for example, a
number of the branch flow channels becomes multiple, a
length of the main flow channel becomes long for the number
of the branch flow channels so that the time required for
the gas to reach the final exit becomes long. Then an

15 adverse effect is exerted on the responsiveness of the fluid
circuit system. The adverse effect is especially remarkable
for the gas from the branch flow channel locating at an
upper side of the main flow channel or for the gas of a
small amount. As a result of this, it becomes difficult to

20 fully cope with a process that requires short time/high
speed responsiveness. In addition, there will be a problem
that the gas concentration becomes unstable because of slow
responsiveness.

Especially in a semiconductor manufacturing process,

25 since shortening a process time of a high speed gas process
in a manufacturing process (such as shortening an exhaust
time until rising is stabilized/shortening a purge time at a

time of completion} is an important factor, a problem



3 because of deterioration of the responsiveness is not preferable. In
addition, for exanple, in a sem conductor manufacturing process, the
finally supplied several kinds of 5 gas is required to be sufficiently
mxed. This is because if a mixed state of3the supplied gas is uneven, the
quality of a device will be deteriorated. On the contrary, conventionally
a length of the pipe locating on the downstream side of the integrated gas
panel apparatus is 10 elongated to pronbte mxing or a gas mxer is

arranged on the downsiream side of the integrated gas panel apparatus.
owever, it h TSRy PO 5 PROVG U YRGPENSE VERRA DA B4 be

conduct ed suff|ci a pipe capacity increases so that an adverse
effect is exeﬁ%%g%%%£¥%é 15 responsiveness. As a result of this, it becones

ifficult to fully GoRawELE, A R0CESRNEDAl st COWESoRROLEG T M/ hi gh
e. n

speed responsiveness |i ke the above nentioned exanp addition, if the
responsi venessnantirbetar def prjeeadvetse £afdi1a¢t suppexsd to 2R 15kdhas i g ng
the gas concentration at a 20 tine of rising. Furthernore, in case that an
anmount of & gams fikoveduiinrad tor 8acbuffom altagnalixed. smalik, 1§ hes@rudaevale ti me
for the gas becones |onger so that the responsiveness gets worse, and an
amount of the d oilred $tove ¢S the eupplied fdasctisatieevetue tthe gnedsty eof
fluctuation of the gas flowing 25 fromthe main flow channel so that it

m ght be a cadedeNafe thLdés%@GﬁEéﬂ¥¢%ﬂq{Nﬂmﬁ?ﬁ#I%Pq§§§§ﬁes unstable. In
addition, since this, ki of conventional apparatus . has an _arrangenent
wherein the bFﬁﬁEﬁn$+Qﬁ? AfnefBIER oL the pipe locating on the

downstream side of the integrated gas panel apparatus is
10 elongated to promote mixing or a gas mixer is arranged on
the downstream side of the integrated gas panel apparatus.
However, with this arrangement, although mixture of
the gas can be conducted sufficiently, a pipe capacity
increases so that an adverse effect is exerted on the
15 responsiveness. As a result of this, it becomes difficult to
fully cope with a process that requires short time/high
speed responsiveness like the above mentioned example. In
addition, if the responsiveness is retarded, an adverse
effect is exerted on stabilizing the gas concentration at a
20 time of rising. Furthermore, in case that an amount of a gas
flow from a branch flow channel is small, the arrival time
for the gas becomes longer so that the responsiveness gets
worse, and an amount of the joined flow gas is easily
fluctuated due to pressure fluctuation of the gas flowing
25 from the main flow channel so that it might be a case that
the gas concentration finally becomes unstable.
In addition, since this kind of conventional apparatus

has an arrangement wherein the branch flow channels are



4 arranged in parallel at one side of the main flow channel and portions
where each of the branch flow channels and the nain flow channel joins are
arranged generally at even intervals froman upstreamto a downstream of
the main flow 5 channel in an order corresponding to an order of the branch
flow channels, there is a problemthat the arrival time of the gas to the
final exit varies depending on a location of a portion where the branch

fl ow channel joins the main flow channel. In this case, since the arrival
time of the gas 10 flowing fromthe branch fl ow channel |l ocating at the

nost  upst r ea*EiedgeBeltd R &L Bhodd SiAq faFhevErin ifdew FhfkRel a rate

f the responsiveness.of the fluid circyit syst Furt hernore ince it is
ﬁot pgssi bloe taéldaggﬁféo?%ewq‘egfngﬁ‘f%n?‘x‘sr#b% cggtl%‘?rwggﬁn%n&r each

b h fl .ch I : t i dj j i to b
tnotabl o ot a Tiifo Eapf endlif 19081 AORERD L ARNERATL MY, OF LORED D PP

channel s becamRariHLsi Dt A hﬁ@9£éh19ft6 he aeRhtHéaw sHhanaehabecemks | ong
by just the nunber of the branch flow channels so that 20 an adverse effect

i s exertedsondnagnegspongi riesscofrédiponding doChh CotderSyst €AE biaradther
words, with a conventional arrangenment, it becones difficult to fully cope
W th a procesglbwathammpis.esheshoi$ 4 ipmidiieghtbhpeethe egpdnsiveines sofand
there will be a 25 problemthat the gas concentrati on beconmes unstable. The
present cl ai nédei geante dihe Atapdsexbt s@niesalependinhempeobpbeatiemdfa main

object of this inventionis to rovide_ int egrat ed gas panel apparatus
whi ch has exc& PeRfion where the branch flow channel joins the main flow

channel. In this case, since the arrival time of the gas

10 flowing from the branch flow channel locating at the most
upstream side becomes the longest, this arrival time limits
a rate of the responsiveness of the fluid circuit system.

Furthermore, since it is not possible to assure the
synchronism of the gas arrival time from each branch flow

15 channel, the gas concentration distribution tends to be
unstable at a time of rising.

In addition, if a number of the branch flow channels
becomes multiple, a length of the main flow channel becomes
long by just the number of the branch flow channels so that

20 an adverse effect is exerted on the responsiveness of the
fluid circuit system.

In other words, with a conventional arrangement, it
becomes difficult to fully cope with a process that requires
short time/high speed responsiveness and there will be a

25 problem that the gas concentration becomes unstable.

The present claimed invention intends to solve all of

the problems and a main object of this invention is to

provide integrated gas panel apparatus which has excellent



5 responsiveness, stabilizes the gas concentration, and furthernore, can
keep a conventional panel shape as it is wthout conplicating or enlarging
the structure, or even nore enables downsjzing. 5 MEANS TO SOLVE THE
PROBLEMS More specifically, integrated gasspanel apparatus in accordance
with claim1 of the invention conprises nultiple branch flow channels in a
course of which a gas control unit such as a valve or a mass flow
controller is arranged so as 10 to control the gas that flows inside the
branch fl ow channel hannel into W%,Ch th gas from

onch of  the bfregﬁeﬁsw%wcﬁmﬁﬁégaiwm%cﬁ!als Sracdiid O;S‘angP body of a
fold h d fl
Thannal Car oPF SithdEnole MUAEAE B SO iQiai 1BA061 Snladabnge TR N T OW
char act er | zed Jaynbhat cémmhgbegyeﬁmﬂn@em G @,k}a@v&k bl ock

body that forms the main flow channel, and branch flow channel bl ock

bodi es t hat am@reaéﬁamg@ﬂgimm%aggngach ot her by having the main fl ow
channel bl ock body at the center and that fornms the branch flow 20

channel s. §n MEANSJEOCROMWR ITHEhPROBLEMSIgenent, since the branch flow
channel that is conventionally arranged at only one side of the main flow
channel is arrangedMaret Apeeigmaldyd intégratiategast pehel mpnridiow ¢hannel

a length of the main 25 fl ow channel can be shortened. As a result, the
time requiredFEFIaRee gEdh Glpdch Pheha AAVEBEiPN GAVRTE SeShERLEHIE and

the responsi veness, COnPe ROVt TSues8s GRIM DY ReBb Pt on

such as a valve or a mass flow controller is arranged so as

10 to control the gas that flows inside the branch flow channel,
a single main flow channel into which the gas from each of
the branch flow channels flows and joins, and a panel body
of a manifold type inside of which the branch flow channels
and the main flow channel are formed by assembling multiple

15 block bodies, and is characterized by that the panel body
comprises a main flow channel block body that forms the main
flow channel, and branch flow channel block bodies that are
arranged to face each other by having the main flow channel
block body at the center and that forms the branch flow

20 channels.

In accordance with this arrangement, since the branch
flow channel that is conventionally arranged at only one
side of the main flow channel is arranged at the right and
left sides of the main flow channel, a length of the main

25 flow channel can be shortened. As a result, the time
reguired for the gas to reach the final exit can be
shortened and the responsiveness can be improved. This also

contributes to stabilization of the gas concentration. In



6 addition, since the panel body is nmade to have the sanme shape as that
of a conventional panel body by arranging the block bodies constituting
each flow channel in a plane, it 1is possible to be easily replaced with a
conventional panel 5 body. As the nost pr@ferable arrangement to shorten
the length of the main flow channel represented is that a junction where
one branch flow channel joins the main flow channel and another junction
where the other branch flow 10 channel that faces to the above-nentioned
branch flow c¢ QE across the main_flow channel joins the main fl ow

|
channel are sét BnefHI9S WhRePe8fe DY tiSoReff 50 P& G5t PRBE di recti on

of the main fl hann " erall t he .same _positiqn in_an el ongating
di rection of t%\gp%a?% ?%mf Ioowgc 8ﬁ\ﬁeﬁlm?nnacj1 ggggﬁ?rngj (%Pél Yy afrgglnﬂgl]n i d&wal

portions of thedebhalsohdriaanak A5 E&%”?ﬁaﬁﬁé’f‘%‘ la BRLALONS of ~ the

mai n fl ow channel in addition to conpletely conformng the position. In

order to further poBBIBYE td®eSkabilyzatd Rl wibB a 20brHA%tGBASE NS Al on it
is preferable that an insertion bore that is in conmunication with the

main fl ow Bhameely.is formed in the main fl ow channel bl ock body, a
projecting pipe that projects its branch flow channel outside is arranged
on the branch fl ow &sathel mdyiocieefedpbi.asatmnger@stwho céharteaxitheporti on of
the branch flow channel is provided, and a distal end of the projecting

pi pe further praPERtat thindiedns £oav aphamsildEepueserieedfist fhafadn 1 ow

channel in a state wherein the main flow channel bl ock body and the
junc%gon éhere one branch flow channel joins the %ain flow

channel and another junction where the other branch flow

10 channel that faces to the above-mentioned branch flow
channel across the main flow channel joins the main flow
channel are set at generally the same position in an
elongating direction of the main flow channel. “Generally
the same position in an elongating direction of the main

15 flow channel” includes mutually facing sidewall portions of
the main flow channel and orthogonal sidewall portions of
the main flow channel in addition to completely conforming
the position,

In order to further improve the stabilization of the

20 gas concentration it is preferable that an insertion bore
that is in communication with the main flow channel is
formed in the main f£low channel block body, a projecting
pipe that projects its branch flow channel outside is
arranged on the branch flow channel bliock body inside of

25 which an exit portion of the branch flow channel is provided,
and a distal end of the projecting pipe further projects
inward from an inside surface of the main flow channel in a

state wherein the main flow channel block body and the



7 branch flow channel bl ock body are assenbled by inserting the
projecting pipe into the insertion bore. In addition, the integrated gas
panel apparatus in accordance with claimpb of the invention of conprises 5
mul tiple branch flow channels in a course 6f which a gas control unit such
as a valve or a mass flow controller is arranged so as to control the gas
that flows inside the branch flow channel, a main flow channel into which
the gas fromeach of the branch flow channels flows, and a panel 10 body

insid f which th fl I dth i f.l h I
formed by aoscHToRg N (e BORCPOREE Fre gePEb Lo Bie ABFF R b By t ha

! Y. Lrete Dodr A e oy
formed i n a et BrPger i barUTHER' B bl dn BBeET R the mai n 11 ow 15
channel is arranged,rraRdadtPsQ) 6Gld NG +BHPELd DA aPHRNEE! 5%45&%&.{ apch flow

channel outside is arranged on the branch flow channel ock body i nside

of which an exdcopasht®nyitdh i@ imbsasehtid awvehanogl of scpavisded, a di st al
end of the projecting pipe further projects inward froman inside 20
surface of 5t henulaiiplé| ovarcimafiielw chasnsisatim wheperse tde widbich af basv channel
bl ock body and the branch fl ow channel block body are assenbl ed by

i nserting the gengjredt it Fiusd st 8 vabve iasér masa Bbowe.cdntradderdihce with

this arrangenent, since the 25 projecting pipe as being an exit of the
branch fl ow cREFRBECApFQjELLS CREEFRL t e mdish thrbwE tMiEhidIS1ge the

connecti ng pQ%;hog ?ﬁtmg:nrfh branqg f ow ¢ anne#/aq%hthgcgakﬂeflégm
channel so as Y&"ffar & ef BFR H WaCHARTGW TR T g

from each of the branch flow channels flows, and a panel

10 body inside of which the branch flow channels and the main
flow channel are formed by assembling multiple block bodies,
and is characterized by that an insertion bore that is in
communication with the main fliow channel is formed in a main
flow channel block body inside of which the main flow

15 channel is arranged, and a projecting pipe that projects its
branch flow channel outside is arranged on the branch flow
channel block body inside of which an exit portion of the
branch flow channel is provided, a distal end of the
projecting pipe further preojects inward from an inside

20 surface of the main flow channel in a state wherein the main
flow channel block body and the branch fiow channel block
body are assembled by inserting the projecting pipe intoe the
insertion bore.

In accordance with this arrangement, since the

25 projecting pipe as being an exit of the branch flow channel
projects inside the main flow channel at the connecting
portion between the branch flow channel and the main flow

channel so0 ag to narrow a diameter of the main flow channel,



8 the gas inside the branch flow channel is strongly sucked down into the
mai n fl ow channel due to a choke effect and the sucked gas is diffused in
the main flow channel by a turbulent flow generating rearward of the
projecting pipe. 5 Then mixing of the gas $lowing in the main fl ow channel
with the gas flowing in each branch flow channel is further nore

pronoted. As a result, it is possible to mx the gas inside the gas panel
apparatus nore fully conpared with a conventional 10 apparatus. It is also

possi ble to dranmati call nprove the responsi veness ¢ ared with a
convent i onal atg’ﬁalgﬁfuﬁn%%ﬂ © dh6r PEANHY EIerrGehn6t %%egtgpoﬁ‘é’léfr Sgetsdasing a

capacity of t ga m xer ta b 1857 an ed .o th r e_of the
gas panel appargvpusggcr) eénﬁj‘ttl ng t?alheé%gnéasl r(.5‘131>(?er%o %e g ({ With this

arrangement, iyl §uB1Q§§'é%lse 1ts0d&EPﬁQ%!c§ lar%jgi%t eShakh! Fd Qﬁcha%ﬂﬁlgﬁi %as insi de

concentration at a tine of risin I on, even thou

the branch fl awrehashel fise Igénarﬁﬂﬁﬁé AR bhetﬁ@ &y;;ra;c@gnguls ., down
into the main fl ow channel wthout fail. As a result, 0O the gas flowis
not |ikelysto Thenchilaiey aif ahli gBs WhBswides ARl hanfant ffowt BRagRe] fhianw ng

fromthe branch flow channel joins the gas in the main flow channel, and
this al so corithei baseSlavwinst dbi bachthomddf flbw gagnmwondentoathen.more
Furthernore, since the branch flow channel can be 25 joined with the nain
fl ow channel WPROE®darrangenent of just projecting the projecti ng pi pe

fromthe branch flow channel bl ock bodg/ _bl%l adpéredet erm ned Ieng th t he
structure is hardl $5cBnpPieHted tatSaPPEsiple dd Mignthe| s igdte the

gas panel apparatus more fully compared with a conventional
10 apparatus. It is also possible to dramatically improve the
responsiveness compared with a conventional apparatus by
shortening a length of the pipe or decreasing a capacity of
the gas mixer to be arranged on the downstream side of the
gas panel apparatus or by omitting the gas mixer. In
15 addition, with this arrangement, it is possible to improve
the stability of the gas concentration at a time of rising.
In addition, even though the gas inside the branch
flow channel is in a small amount, the gas can be sucked
down into the main flow channel without fail. As a result,
20 the gas flow is not likely to fluctuate at a time when a
small amount of the gas flowing from the branch flow channel
joins the gas in the main flow channel, and this also
contributes to stabilization of the gas concentration.
Furthermore, since the branch flow channel can be
25 joined with the main flow channel with an arrangement of
just projecting the projecting pipe from the branch flow
channel block body by a predetermined length, the structure

is hardly complicated at all. In addition, since the



9 projecting pipe is concealed inside in an assenbled state, a surface

configuration of the connecting portion can be conpatible with a

conventi onal
preferable that the distal end of the proj

one. In order to pronote nixigg the gas easily, it is 5

a center of the main flow channel in a cross section. In addition,

tridi nensional integrated gas panel apparatus in accordance with claim38

cting pipe is set to reach near

of the invention 10 conprises multiple branch fl ow channels in a course of

whi ch a gas
arranged so a
channel ,

nassf oW

R o8 B Padfed Mol Brdh e bR ¢ o
a si ngl,e.aB ﬂff@%ﬁﬁg%ﬂm@ sl shhepgAs & Qayeagh of the

br anch fIOW/channeIs
in a shape of c@m

] o1 ns ranc OW channel

surface and inside of which one branch fl ow channel is forned, and a
center bl ock body t lat orakfstd heromwitei phieindrancyaisl easchannial ikl ock bodies

so that each |ongitudina

peri pher al

body
center

n.the side er| heralegurface of t he

Lon, %rldlmensz_on egrat gas panel

bl ock body.

10

15

20

25

apparatus in accordance with claim 8 of the invention
comprises multiple branch flow channels in a course of which
a gas control unit such as a valve or a mass flow controller
is arranged so as to control the gas that flows inside the
branch flow channel, a single main flow channel into which
the gas from each of the branch flow channels flows and
joins, a branch flow channel block body in a shape of a
lengthy panel whose bottom surface is set as a mounting
surface and inside of which one branch flow channel is
formed, and a center block body that holds the multiple
branch flow channel block bodies so that each longitudinal
direction of the multiple branch flow channel block bodies
is in parallel mutually with holding surfaces formed on side
peripheral surfaces, and is characterized by that the main
flow channel is formed on the center block body and middle
flow channels are formed to extend from each junction set on
the main flow channel in a direction toward each of the
branch flow channels of the branch flow channel block body
each of which is mounted on the side peripheral surface of

the center block body.

| ock body
hengidywPanel cehosschgidiomneurface is set as a nounting

20 direction of the nultiple branch fl ow channel
bl ock bodi s rirefenabbe athas! timet dabtyl vartdh dfolttiengreird ices pfipenks sut si de
surfaces, and is characterized by that the main flow channel
formed on the tOekeash Hressk &HEeptandoki dw @ain shoehehagled dneaf orers to
extend from each junction set on 25 the main flow channel in a direction
t oward each offSFh&°branch fl ow channels of the branch flow channel bl ock

each of which |s ggu fed

is



10 In accordance with this arrangenent, since the branch fl ow channel

bl ock bodi es that were conventionally arranged in a plane are arranged
three-dinensionally, it is possible to downsize the apparatus and to
shorten the length of the 5 flow channel 19%s a result, the responsiveness
can be inproved. In addition, since the tridinensional integrated gas
panel apparatus has a tridinensional structure, a degree-of-freedomin
arrangi ng each flow channel is increased. Then it is possible to inprove

t he synchronismof 10 the joining timpg of each gas, and eventually to
mprove. the ot abi | PaPFOREOT G hd s tOURCER T HOTBR thy i <ty PEABSR | engt h
of each flow t.he ju Lon. n tely, in.order to jnprove
t he responsi@gﬁﬁgghgggs or Qg% ﬁgEESQéﬁ%%%%gs8t§é§%%§¢$qq%;&yl %ﬁ%ﬁﬁ%l, it
is preferabl e jthat i hge | MACTH 00N HEa SBlr&- ABRnsPORLT AP, of¢ tBe 0B iy fd ow
channel . Especially, since the outlet port Is ordinarily nounted on an end
surface of theao geRheizdl 0K a%?ﬁi‘atﬁé e douBEbE08n | heS Qlendltn bOreigxanpl e,
an end portion of the center ock body, the length of the 20 main flow
channel cab be&lskochemes, . t Asr&hyedulpr,ovhagrédigongiesnensi yganass as nmuch as
possible. In order to inprove the synchronismof the joining timng of
each gas, it iimppeeeérabBheadfidticn r ctiaceonhe txidumensicnbl shaparwitesl a

center on an axial line of a center 25 bl ock body is fornmed by each of the
hol di ng surfa®@§, Panel: IAR2GAtNEL heh ¢ sStEidigRgedoBRl tHEWHIER  18ne and each
|l ength of the mddle flow.channels is set to be equal. In this case, if
the main fl ow%é’ﬂﬁﬁﬁ‘é?fiéfeﬁdro&h&d&%@gmg each F16W Channel 13

increased. Then it is possible to improve the synchronism of

10 the jeoining timing of each gas, and eventually to improve
the stabilization of the gas concentration by devising the
length of each flow channel and the junction.

More concretely, in order to improve the
responsiveness by shortening a length of the main flow

15 channel, it is preferable that the junction is set at one
portion of the main flow channel. Especially, since the
outlet port is ordinarily mounted on an end surface of the
center block body, if the junction is set at, for example,
an end portion of the center block body, the length of the

20 main flow channel can be shortened, thereby improving the
responsiveness as much as possible.

In order to improve the synchronism of the Jjoining
timing of each gas, it is preferable that a rotational
symmetrical shape with a center on an axial line of a center

25 block body is formed by each of the holding surfaces, and
the junction is arranged on the axlal line and each length
of the middle flow channels is set to be equal.

In this case, if the main flow channel is arranged in



11 the axial line, the length of the main flow channel can be shortened
as nuch as possible. In order to further inprove the synchronismof the
joining timng of each gas, a dianeter of the mddle flow5 channels or a
di aneter of the branch flow channel s arraﬂded on the downstream si de of,
especially a mass flow controller nmay be set in accordance with the fl ow
of each gas (The less the flowis, the smaller the internal dianeter is).
As a concrete enbodinment with considering facility of 10 manufacturing the

tridi mensional_.,i ntegrated gas . panel pparatus, .it _is preferagble that the
center bl ock S%E?aﬁga?nfl%gTéﬁgﬂEF“EBﬁy n fﬁgﬁ%ﬂnﬁigﬂdﬁgyn$ﬁecan e
tr|d|nenS|onauﬂkﬂkgggatggIﬂﬁ§1%%n§ésggg atus that is used for a

sem conduct or manufacturing procesSs can be 15 represented as a concrete

enbodi ment wher el N te GREECEo Ofur llrS shB¥6R | Gk 153 28RBAI Gk |0k TrgEar kabl e
and its usefulness is produced. EFFECT THE I NVENTION Wth the invention

i n accordance jiningl @imidg & Reeh 48s} he diengtbrobrt fies nRigalkl evew hannel
can be shortened, it is possible to inprove the responsiveness or the

st abi | i zat bon cheinnphe gasa chimmentradi othatbranchnmélol chevimegs hhradgkd i on,
since the integrated gas panel apparatus is nmade to have the sanme shape as
t hat of a conw@ntthendpwagliraan gddei of | seaBqigddivbhemass Hdowasphrebisiraced
with a conventional panel body. Wth the invention_ in accordance wth
claimb5, sincd@nPi At of? AFCOFLRNEE ot HYy the ERevnaf e3thowashafel 1§ h t he

the flow is, the smaller the internal diameter is).
As a concrete embodiment with considering facility of
10 manufacturing the tridimensional integrated gas panel
apparatus, it is preferable that the center block body is in
a regular polygonal column shape.
The tridimensional integrated gas panel apparatus that
is used for a semiconductor manufacturing process can be
15 represented as a concrete embodiment wherein the effect of
this invention is especially remarkable and its usefulness
is produced.
EFFECT OF THE INVENTION
With the invention in accordance with claim 1, since
20 the length of the main flow channel can be shortened, it is
possible to improve the responsiveness or the stabilization
of the gas concentration at a time of rising. In addition,
since the integrated gas panel apparatus is made to have the
same shape as that of a conventional apparatus, it is
25 possible to be easily replaced with a conventional panel
body.
With the invention in accordance with claim 5, since

mixing of the gas flowing in the main flow channel with the



12 gas flowing in the branch flow channels is further nore pronoted, it
is possible to inprove the responsiveness conpared with a conventi onal
apparatus by shortening a length of the pipe or decreasing a capacity of
the gas mxer 5 to be arranged on the dowtét r eam si de of the int egrated gas
panel apparatus or by omtting the gas m xer, and eventually to inprove
the stability of the gas concentration at a tinme of rising. Furthernore,
since the branch fl ow channel can be joined with the main flow channel

wi th an arrangenent of 12#ust %ro' ecti]gjg%the rojectin %i e fromthe

branch flow &E&EnAeP"HrocK! Hédy Eﬁkﬁhpﬁ © ficd +2rgtPefnBO%t r uct ure
s hardly compligated at, ald ol addi L] o, 8lace,LNg. DI olselLng Pipe s
conceal ed i nsiFde Th-ah assendled Srat el AT SUrf dce co I'garatron of the

connecti ng pord4y@n-can, e, t%c%ﬁ%ﬁfci&'wﬁ ‘Mggﬁrétﬁgnﬂgnrﬁcmo%%hiﬂ e Wth the

invention in accordance w aim8, sin the br flow Thannel bl ock
bodi es are arrangef bhrees fHipteds 98aHdabingt al 8apaSStPIE tacdgupshizert he
apparatus and to inprove a degree-of-freedom As a result, it is also 20
possi bl e tp i mar beeathenda® penshvedesssiarent Bedst abi thez dhitegratéd tdaes gas
concentration. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is an overall

per spective virewedf appaegrus od byasmpanisly dppagas usixer.aendr dueerBiadiliyh a
first enbodi nent of 25 the present clainmed invention. Fig. 2 is a fluid
circuit di agr&® MPERE i HieGtabedityf ghwebaappareRiTadfiornas 2nidd nent .

Fig. 3 is a pattern, diagram show ng a connectin
of rising. ~Furthermore, since the brfanch flow channel can be

joined with the main flow channel with an arrangement of

10 just projecting the projecting pipe from the branch flow
channel block body by a predetermined length, the structure
is hardly complicated at all. In addition, since the
projecting pipe is concealed inside in an assembled state, a
surface configuration of the connecting portion can be

15 compatible with a conventional one.

With the invention in accordance with claim 8, since
the branch flow channel block bodies are arranged three-
dimensionally, it is possible to downsize the apparatus and
to improve a degree-of-freedom. As a result, it is also

20 possible to improve the responsiveness and the stabilization
of the gas concentration.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an overall perspective view of integrated

gas panel apparatus in accordance with a first embodiment of
25 the present claimed invention.

Fig. 2 is a fluid circuit diagram of the integrated

gas panel apparatus of this embodiment.

Fig. 3 is a pattern diagram showing a connecting



13 portion in this enbodinent viewed froma direction of a plane surface.
Fig. 4 is a pattern diagram show ng a connecting portion of integrated gas
panel apparatus of a nodified 5 enbodi nent. of this enbodi ment viewed froma
direction of a plane surface. Fig. 5 is ad ongi tudi nal sectional view of a
principal part showng a main flow channel of the integrated gas panel
apparatus of this nodified enbodinent. 10 Fig. 6 is an overall perspective
view of integrated gas panel apparatus in accordance with a second

enbodi ment of_the present,clainmed invenfion, Fig. 7_is a fluid circuit

di agr am of thep?]%lé’g‘r alteH " n&r’r@ N o £ X g‘ ?h?%r%%&?i f?gn?. 15 Fi g.
8 is a partial,sectional view of a principal part of the integrated gas
panel apparatus of this énbodinent. Fig. 9 is an expl oded perspective view
showing a connecti ngraRor i 99 hpd (NerCERAGEER Unoingy alfohfedt iy Ll @l
sectional view of a principal O part of "the integrated gas panel
apparatus of tgyraxioanbediMesyrateiddgad lpaseld dppfatradhl YoProkaieyeqal |
perspective view show ng inside of tridinmensional integrated gas panel
appar atus bn smdoddmsnt of tthizs ehbodiesbodiinerild Ghohhe @rdgutesands chai med
invention. Fig. 12 is a fluid circuit diagramof the tridinensional

i ntegrated gaPlgagesuappegatus in this enbodi nent.

Fig. 5 is a longitudinal sectional view of a principal

part showing a main flow channel of the integrated gas panel
apparatus of this medified embodiment.

10 Fig. 6 is an overall perspective view of integrated
gas panel apparatus in accordance with a second embodiment
of the present claimed invention.

Fig. 7 is a fluid circuit diagram of the integrated
gas panel apparatus of this embodiment.

15 Fig. 8 is a partial sectioconal view of a principal part
of the integrated gas panel apparatus of this embodiment.

Fig. 9 is an exploded perspective view showing a
connecting portion in this embodiment.

Fig. 10 is a partial sectional view of a principal

20 part of the integrated gas panel apparatus of this
embodiment.

Fig. 11 is a partially broken overall perspective view
showing inside of tridimensional integrated gas panel
apparatus in accordance with a third embodiment of the

25 present claimed invention.

Fig. 12 is a fluld circuit diagram of the
tridimensional integrated gas panel apparatus in this

embodiment.



14 Fig. 13 is a pattern cross-sectional view showing a junction in this
enbodi nent. Fig. 14 is a pattern cross-sectional view of a center bl ock
body in accordance with a nodified formof this 5 enbodi mrent. BEST MODES OF
EMBODYI NG THE | NVENTI ON Sever al enbodi mentl¢ of the present clained
invention wll be explained wth reference to draw ngs. In each of the
enbodi nents, each of the correspondi ng conponents are 10 denoted by the
sanme reference codes, however, there is also a reverse case that different
reference code is denoted_to the congonent havi ng the sane function and a
different shape. <BiiSst ldnbddt mAiter3 $heSTT$ATERBOIV HENtSO¥8Fs2t o Fi g.
1 through Fig.. 5. ..15 lntegrate as g@nel apparatus 1 in accordance with

this enbodineﬁ?u%%ﬁPPgﬁ?ég 2 SgrPgﬁ?ea Sem conduct or manuf acturing system

As its overall vi veii%.SEQ"‘gs | sd%%er}v c;&é‘@—&%&%&%&?Qi&ﬁ%ﬁ%”%kn@%’ar atus

1 is to introduce variou i nd gas tor fi orm ng respectively from
gas supply 20 p3QkC88dy N =3RMAahBe drBM ROModk @188 X de gagshagd to supply
the m xed gas to a chanber (not shown in draw ngs) for sem conductor
First, with regaodifmenthe i ntegrated gas panel apparatus 1, a structure of
its fluid circuit including its 25 peripheral circuitry will be expl ai ned
W th referenc®ESE HBDPES OF EMBODNENGTHE cENVEMT'IPNnel apparatus 1 has

mul tiple branch flow channels Rl arranged in parallel in a circuit
Several embodiments of the present claimed invention

will be explained with reference to drawings. In each of the
embodiments, each of the corresponding components are
10 denoted by the same reference codes, however, there is also
a reverse case that different reference code is denoted to
the component having the same function and a different shape.
{First embodiment 1)
The first embodiment refers fo Fig. 1 through Fig. 5.
15 Integrated gas panel apparatus 1 in accordance with
this embodiment configures a part of a semiconductor
manufacturing system. As its overall view is shown in Fig. 1,
the integrated gas panel apparatus 1 is to introduce wvarious
kinds of gas for f£ilm forming respectively from gas supply
20 sources, not shown in drawings, to mix the gas and to supply
the mixed gas to a chamber (not shown in drawings) for
semiconductor.
First, with regard to the integrated gas panel
apparatus 1, a structure of its fluid circuit including its
25 peripheral circuitry will be explained with reference to Fig.
2.
The integrated gas panel apparatus 1 has multiple

branch flow channels Rl arranged in parallel in a circuit



15 and a single main flow channel R2 to which an exit of each branch flow
channel Rl is connected. An inlet port PI is connected to a proxi mal end of
each branch fl ow channel Rl and several ds of gas is sent 5 to each
branch flow channel R1L fromthe gas supplf‘sources respectively through an
out side pipe (not shown in drawi ngs) connected to the inlet port PlI. A gas
control unit such as a valve V or a mass flow controller MFC is arranged
in the course of each branch flow channel Rl so as to control a gas 10

flow flow ng in each.branch f ch or, to control ch to
purge gas rgspec(f?l’lvellyg ma%%\lygw gga%eﬁk &8 ABSVR, 2% heéﬂﬁ;aloﬁn Frow
channel R2 hag.a 5 p9L& éﬂ&gmbcihgnngl? é&{ﬁ{%ﬁére and connecting portions

CN where the above-nmenti one ranch fl ow nnels 15 RL are connected with

the main flow channeln RA1atepaet pif agUsBHntBaNaPla2p@orMaBl@LEANged at
intervals along its gas flow In this enbodinent, a gas mxer MX to stir

and mx the jezdhethrgashiKlas chagadl opl tdael darm&sbne]amaé a&F ohst he sent

i ntegrated gas panel apparatus 1, nanely on the downstream 20 side of the
mai n fl ow BharieleaRR, baaacha flloowchatnel Rlborfimool kthe FRC duppdiyvsdercde gas

m xed by the gas mxer MX at a predetermned flowratio and to output the
di vi ded gas t’@@&@ﬁlﬁmroﬁlﬂbwﬁ%u@m@l%rPtl@eP@Pg %l?@ﬁhg@ddéﬁwilﬂﬁﬁher
downst ream si de of the gas m xer he gas m xer the 25 flowratio

control | er FREORRGCERE Butihe lB&?FsP‘F’E? e n%tga%lrcﬁmrio;]r RBP4t SUCHNAShat hi s
et | AR UER A FiB SRS BHEPLY SERI Sn the
course of each branch flow channel Rl so as to control a gas
10 flow flowing in each branch flow channel Rl or to control a
switch to purge gas respectively.
Meanwhile, as mentioned above, the main flow channel
R2 has a single flow channel structure, and connecting
portions CN where the above-mentioned branch flow channels
15 Rl are connected with the main flow channel R2 are not
focused in one place and are arranged at intervals along its
gas fiow. In this embodiment, a gas mixer MIX to stir and
mix the joined gas is arranged on the downstream side of the
integrated gas panel apparatus 1, namely on the downstream
20 side of the main flow channel R2, and a flow ratio
controller FRC to divide the gas mixed by the gas mixer MIX
at a predetermined flow ratio and to output the divided gas
to each chamber from outlet ports PO is arranged on further
downstream side of the gas mixer MIX. The gas mixer MIX, the
25 flow ratio controller FRC and the outlet ports PO are not
drawn in Fig. 1.
With this arrangement, the gas supplied from each gas

supply source is flow-controlled in the branch flow channel



16 Rl of the integrated gas panel apparatus 1 and introduced into the

mai n fl ow channel R2, then fully m xed by the gas mxer M X, and output at
a predetermned flowratio through the flowratio controller FRC from each
of the outlet ports 5 PO respectively. If®ig. 2, the above-nentioned flow
channel for the purge gas, its inlet port PX, its outlet port PY are drawn
in addition to the main flow channel R2 and the branch flow channels R.
The conponent denot ed by the reference code MFM 10 is a verifier to verify
whet her the fl ss flowcontroller MFC js accurate or not.

h
Mot "oh rmeharegt SR el fas | pris apeacanes D Iafreiudad ¥l
be explai ned witly LRLSRENES- 0 Ehdnnd £ NS 08 % 56 8% phangl apparat us

1 conprises a panel génerdl l'y %hape N

the main flowchanpek %@mtbne Bt a@ccﬁédecz\@rma@&effoﬂa%&s bordmg,  Lhe

above-mentioned gas control unit V, nd ancillary piping str res

such as inlet {pRf FSoll ratite deareblDOEYFRL ifSomA8ashoyh tH Bumeﬂ ditsd plate
20 shape fornmed by connecting nultiple block bodies in a flat. EI'here are

several ki Bds Ris rekpebtekishodi es. In this enbodi nent at | east branch fl ow
channel bl ock bodies 31 constituting the branch flow channels R and a
main flow channel Biho€kabody 32 ebaverneniimpachdlowi ahdnmew doanbeeé R2 25

are used. Each of the branch flow channel block bodies 31 is in_ a flat
square pl ane $W&FE €A% sYife iHelhrobE dRbh IFISoERTLBbREE BY AES VHYT er ent

I nternal pipi@%.%&&%%iéﬁ‘%% %%%hmgin flow channel R2 and the branch flow
channels Rl1. The component denoted by the reference code MFM
10 is a verifier to verify whether the flow shown by the mass
flow controller MFC is accurate or not.
Next, a mechanical structure of the integrated gas
panel apparatus 1 will be explained with reference to Fig. 1.
The integrated gas panel apparatus 1 comprises a panel
15 body 2 in a generally plate shape inside of which the main
flow channel R2 and the branch flow channels Rl are formed,
the above-mentioned gas control unit V, MFC and ancillary
piping structures such as inlet ports PI.
The panel body 2 is, as shown in Fig. 1, in a plate
20 shape formed by connecting multiple block bodies in a flat.
There are several kinds as the block bodies. In this
embodiment at least branch flow channel block bodieg 31
constituting the branch flow channels Rl and a main fiow
channel block body 32 constituting the main fiow channel R2
25 are used.
Each of the branch flow channel block bodies 31 is in
a flat square plane shape and some of the branch block

bodies 31 have different internal piping structures such as



17 for loading a valve or for loading a mass flow controller. One branch
flow channel R is formed by arranging multiple branch flow channel bl ock
bodies 31 serially so as to be in a shapei of a long sheet, and nultiple
colums (hereinafter 5 also referred to a ranch flow channel bl ock body
colum 5) of thus serially arranged branch flow bl ock bodies 31 are
arranged in a horizontal row so as to be in a plate shape. Then nultiple
branch flow channels Rl are arranged serially as nentioned in the circuit

structure. 10 The.mai.n fl ow channel _bl k hody 32 is,.for ex in a
Shane. of a o1 e BBAInG | S VANANRE £8) ORIGRY Bl el ST EURIRI P ' T

extends al ong chd eRAWENE A} HahBELI RN {AMkorflANao! LALMLEChLEPI p1 e mai N

fl ow channel bl ock y 32 i am nat e conn verti

di rection (inprahendei&gtdimnRer BNk Cod@iled 31t BerPhBRE Lkaes géraction
of the panel body 2) of a | ower surface of the branch flow channel bl ock
body 31. The & chgpti of #lileet sheedf al® niAitAplél evt wirannelerbinakidody 32
is perpendicular to the elongating direction of the branch flow channel

bl ock body5 2@lsel uefiedred riat i brantiodimenichamkeli pleck foodyerabphwe, 5)f our
for each side) branch flow channel bl ock body colums 5 are arranged
bilateral |y synmdbpscegriaiint Rrrpede@ meanchn filpw bhegh HaddwscRanmed bl ock

body 32. Wth this arrangenent, as 25 its pattern di agram_viewed fromthe

direction of GFEapPgheln gﬁuhl%ééoi“éa%ﬂa?/% % agj §° Be Yh& BLEkenSErRRy
channel's Rl ar o aﬁﬁgﬁ%ﬁg ﬁ%mﬁehr%%gl léi} at otg Si déas C};‘antgg(ei ggj_,{\a{llyow
channel R2 with Th€ st on the FHRG EhBAnRTS BF

as mentioned in the circuit structure.

10 The main flow channel block body 32 is, for example,
in a shape of a single long plate, inside of which the main
f£low channel R2 extends along a longitudinal direction (an
elongating direction). The main flow channel block body 32
is laminated and connected in a vertical direction (in a

15 direction perpendicular to the plane surface direction of
the panel body 2) of a lower surface of the branch flow
channel block body 31. The elongating direction of the main
flow channel block body 32 is perpendicular to the
elongating direction of the branch flow channel block body

20  column 5.

In this embodiment, multiple (for example, four for
each side)} branch flow channel block body columns 5 are
arranged bilaterally symmetrically with the center on the
main flow channel block body 32. With this arrangement, as

25 its pattern diagram viewed from the direction of the plane
surface is shown in Fig. 3, the branch flow channels Rl are
arranged symmetrically at both sides of the main flow

channel R2 with the center on the main flow channel R2.



18 1In addition, the connecting portion CN (hereinafter also referred to a
junction) where one branch flow channel R1 joins the main flow channel R2
and anot her connecting portion CN where the other branch flow channel Rl
that faces 5 to the above-nentioned brancH® | ow channel Rl across the main
flow channel R2 joins the main flow channel R2 are set both at generally
the sane position in an elongating direction of the main flow channel R2
and at both side positions facing each other of the main flow channel R2.
One 10 connectin ortion CN nmay | ocates at .a bott rt of a main flow
channel and t & GEH&FI1eRdNMEE i99 nﬁSF%?QNPQﬁﬁlﬁﬁy—ﬂogéﬁégﬁna§ﬁe£ &% part of
the main fl ow_channel as far as.each of the onngﬁt%%4$_ %rtlo?| CN | ocat es
e 0

referred. unction], where,.oné bdran
at the same position’in el'ongat I ng di rection of W channe

R i1 15 ther eid;searfeShafl 19 of CShALGLL O IdRALhaIMAGEOITRNE

accordance w t'h the gas panel apparatus 1 having ove neﬁtloned
arrangenent, gjoeeohhen bianeh théowth@mmﬁich%zbdaaéharﬁa&o RYEBhhONEldas
arranged at only one side of the nmain flow channel R2 is arranged at the
right and 20 Itef tthei desveimdniteonatnbfdmyh dlawnehai?el &1 ergbbsothan area
where each of the junctions CN are arranged in the main flow channel F2
can be shorteM@dnbﬁlhmJ¢han@@paRédjoim$1the cenveflowndlamelaRgeaentsetAs a

result, since the tine ired for the gas to reach the final exit can be
25 short ened, hoﬁhlétpﬁﬁﬂﬁqﬂ Ytéhﬁn%@EWéxﬁﬁélpésﬁ@ﬁﬁiwéﬁ@éﬁtéﬁa also to

i nprove stabi | j zation of the gas concentration_at a tine of r|5|ng or the
like. I'n addi FGRCTSPMCE tHhe %ﬁﬁ%lf%%ff?f%“?lnﬁ&ea’%% Hapeth side

positions facing each other of the main flow channel R2. One
10 connecting portion CN may locates at a bottom part of a main
flow channel and the other connecting portion CN may locates
at a side part of the main flow channel as far as each of
the connecting portions CN locates at the same position in
the elongating direction of the main flow channel R2 if
15 there is a designing restriction in arranging components.

In accordance with the gas panel apparatus 1 having
the above-mentioned arrangement, since the branch flow
channel R1 that is conventionally arranged at only one side
of the main flow channel R2 is arranged at the right and

20 left sides of the main flow channel R2, a length of an area
where each of the junctions CN are arranged in the main f£low
channel F2 can be shortened by half compared with a
conventional arrangement. As a result, since the time
required for the gas to reach the final exit can be

25 shortened, it is possible to improve the responsiveness and
also to improve stabilization of the gas concentration at a
time of rising or the like.

In addition, since the panel body 2 is made to have



19 the sanme shape as that of a conventional panel body by arranging the
bl ock bodies in a plane, the panel body 2 can be easily replaced with, for
exanpl e, an existing panel body. Next, a nudified enbodi nent of this
invention will be 5 explained (in the fol1owi ng nodified enbodi nent, the
conponents corresponding to those of the above-nentioned enbodinment are
denoted by the sane reference codes). For exanple, as its pattern diagram
is shown in Fig. 4, the right and left branch flow channels Rl nay be

connected 10 51 t he n flom1 han #n accord with this
arrangenment, sifc&°d%) ¥ %h fe dﬁ%“ﬁ%%ﬁ%ﬁa | B %‘ E j oi ns
the main flowgﬁgghg%@%owh%& s 406t ianaCh whe ﬁéﬁr mpe% dLanch

fl ow channel faces to t ove- ne tloned annel R2

across 15 the yRidashhow-eatng] Rk, 0kBe ERGnIRY N ahl %wlgh@w%a@a oty . set
at different positions in an elongating direction of the

channel, a | ength ofNeidte gahddidicw ehaoaeheR? oﬂaezm@esnaeﬂltidri eulmnger
conpared with a case of the above- nentioned enbodi nent. However, since it
is still pbssigxpdatine@0(hditeeiodlbeimyy hmafiftied embodirant.clthrnel R2
dramatically conpared with a case that branch flow channels are arranged
at only one sic9gpeherhe ¢ruuesPoodiatabdcihdsiek efathe opv@ift-imergiongd angenent
so that al nost the sane effect and _operation can be produced as that of

t he above- nenf?@ﬁ@&m?@téﬁﬁbﬁﬁﬁgﬁ? P i SR Tef freRcrPLsSe-with this

enbodi nent, exit es 311 of the ranc ro hannel. s canlp%“eashly
arranged to prOject £ PRERtfhc 3o TENPRRT éﬁ93¥apl8ﬁ/s ownl in Fig.” 4,

the right and left branch flow channels R1 may be connected
10 to the main flow channel R2 zigzag. In accordance with this
arrangement, since a junction CN where one branch flow
channel R1 joins the main flow channel R2 and another
Junction CN where the other branch flow channel R2 that
faces to the above-mentioned branch flow channel R2 across
15 the main flow channel R1 joins the main flow channel R2 are
set at different positions in an elongating direction of the
main flow channel, a length of the main f£liow channel R2
becomes a little longer compared with a case of the above-
mentioned embodiment. However, since it is still possible to
20 shorten a length of the main flow channel R2Z dramatically
compared with a case that branch flow channels are arranged
at only one side of the main flow channel like a
conventional arrangement so that almost the same effect and
operation can be produced as that of the above-mentioned
25 embodiment.
Furthermore, in accordance with this embodiment, exit
pipes 311 of the branch flow channels R1 can be easily

arranged to project at the junction CN in the main flow



20 channel R2 by a predeterm ned | ength wi thout causing nutual
interference. Next one exanple of the arrangenent of the junction CN wl|
be detailed. 5 In this exanple, as shown in Fig. 5, an insertion bore 321
is arranged to open on a surface of the m&n flow channel block body 32,
the insertion bore 321 is arranged to be in comunication with the main

fl ow channel R2 locating inside of the main flow channel bl ock body 32,
and a 10 cylindrical exit pipe (hereinafter also referred to a projecting
pi pe) 311 projecting fromthe surface of the branch flow channel bl ock
body 31 | ocat iHGPaEt e Mo& PrEIRAETREGH JCqE nEhEIHT CREShRE M Y low
channel block.%%% fe%% éé havi ng an exit part of the branch flow channel Rl
is 15 integraﬁ1y may Dbeé separately) arranged on the branch flow channel

bl ock body 31. Then j &et i=p .S t j : ;o rtion
bore 321 and a distgkggngﬁ%f t11q%}g%eg??#%ﬂgﬁﬁgﬂég%18€d$?%§ﬁh%§3?%2§§
inward from arRsiinshdeasedfage R2a 20 (shown in Fig. 5) of the main flow
channel R2 in a state wherein the main flow channel block body 32 and the
branch flew channelinbkhek &adypidl( iy anewmasisemilgeds, Aat eitgidttabnt here
projecting part is so set that, for exanple, the distal end of the

proj ecting pipel3is awvshyesi nearpen canteersuwwtatheofraihe 2Bihl dloehannel R2 in
a cross section. In addition, in this assenbled state, a seal nenber 6

such as an O A es BkGGhHedybaBwethre dnFeaitaos ubPer S23f isharrargesl fioow

channel bl ock bodx 32 and a plain surface of the .
be 1n communication with the main flow channel R2 locating

0

inside of the main flow channel block body 32, and a
10 cylindrical exit pipe (hereinafter also referred to a
projecting pipe} 311 projecting from the surface of the
branch flow channel block body 31 locating at the most
downstream side, namely, the branch flow channel block body
31(1) having an exit part of the branch flow channel Rl is
15 integrally (may be separately)} arranged on the branch flow
channel block body 31.
Then the projecting pipe 311 is inserted into the
insertion bore 321 and a distal end of the projecting pipe
311 further projects inward from an inside surface R2a
20 (shown in Fig. 5) of the main flow channel RZ in a state
wherein the main flow channel block body 32 and the branch
flow channel block body 31(1) are assembled. A length of the
projecting part is so set that, for example, the distal end
of the projecting pipe 311 reaches near a center of the main
25 flow channel R2 in a cross section.
In addition, in this assembled state, a seal member 6
such as an O-ring is arranged between a plain surface of the

main flow channel block body 32 and a plain surface of the



21 Dbranch flow channel block body 31(1) that faces the main flow channel
bl ock body 32 so as to tightly attach the main flow channel bl ock body 32
and the branch fl ow channel block body 31(1) in a thrust direction. The
seal nenber 6 prevents 5 gas | eakage at t e connecting portion CN. In
accordance with this arrangenent, since the projecting pipe 311 as being
an exit of the branch flow channel Rl projects inside the main flow
channel R2 at the connecting portion CN between the branch flow channel Rl

and 10 the mai,n_flow.channel to._narr diameter of the main

fl ow channel ﬁf?nfﬁefg%ﬁ #h?ﬂﬁe aggogg ??ﬁ?’%ﬁﬂﬁwégﬂﬁ%3%%§ﬁhé °R2{ the
connecti ng porgd,i i t r re. a S

i nside the bréﬁ@ﬁnfﬁgﬁﬁg%ﬁgﬁﬁii%%ﬁyi§§§¥$6%§?§ gﬁ@ﬁ%ﬁ?éﬁ%ﬁ'?n%gét %gﬁain
fllow 15 channed of2chshiCe dRkSUekedsBamd sndl bElsad #1bd REAARLD pidaw
channel R2 by a turbulent flow generating rearward of the projecting pipe
311, the gas ow®aybsl(lxeih iantthrtbe @asectlilcdw Nthd sdahememberfd prsansel R2

further nore uniformy. 1In other words, it is possible to m x the gas

i nsi de t heb20 gaanékakagy #£ rhweecbohéytiny adranor C¥nNpared to a
conventional arrangenment. As a result, it is possible to shorten a |ength
of the pipe |ocatidg aacerdanimwithetinis|arasfigemeateopires ithg portion
that used to be set long for the conventional 25 arrangenent in order to

fully mx thePFRISCHRI MRS 541 BBWPRIDE ahexehpatithe orarrs §4%7ni xer M X
OO o e TGl Mool 0020 gt HoROSBLS B2 Lt
connecting portion CN between the branch flow channel R1 and
10 the main flow channel R2Z so as to narrow a diameter of the
main f£low channel R2, the gas flow rate of the main flow
channel R2 at the connecting portion CN quickens and the
pressure drops so that the gas inside the branch flow
channel Rl 1is strongly sucked down into the main flow
15 channel R2. Since the sucked gas is diffused in the main
flow channel R2 by a turbulent flow generating rearward of
the projecting pipe 311, the gas can be mixed into the gas
flowing in the main flow channel R2 further more uniformly.
In other words, it is possible to mix the gas inside the
20 panel body 2 more fully in advance compared to a
conventional arrangement.

As a result, it is possible to shorten a length of the
pipe locating on the downstream side of the connecting
portion that used fto be set long for the conventional

25 arrangement in order to fully mix the gas, and also to
downsize the capacity of the gas mixer MIX or to omit the
gas mixer MIX. In addition, it is possible to further

improve the responsiveness of the fluid circuit system by



22 just an amount that the flow channel capacity is downsized. In other
words, if this arrangenent is applied to the above-nentioned enbodi nent,

it is possible both to shorten the Iength of the main fl ow channel R2
where the junctions 5 CN are arranged and4?o shorten the I ength of the flow
channel | ocating on the downstream side of the junction CN. As a result,

it is possible to dramatically pronote inprovenent of the responsiveness
and the stability of the gas concentration at a tine of rising due to the
i nproved 10 responsiveness. I n addition, even_though the gas flowin the

branch flow ch&iméh ?ﬁp?ﬁfzﬁﬁﬂtlth%l?&ﬁquhQQ§ebo§§P &% I SsHERDGAAT - t he

gas into the main fH%.o%E%Q”%%r wnth ut falem S e nthlon%e %p aIso in
view of this it is posSi Fe ¥ fér HHEP ?r FOVECH e T i R $ta |IF?

the mxed gas b%%cf?t@ﬁ{%dé?f‘ emll:)Bd?lqtgﬁ{l o &§' PSsz‘b éf)'tmth()ftot BffoStdrict Ur €

of this enbo ment t I's significantly erent fromthe conventlonal

structure is %bylbhﬁféhtcm tbfeameblnffpaw cdirpnel B9 Mk tl?led?aﬁc@or%r e

arranged to face each other and that the projecting pipe 311 projects from
t he branchsfl o ebanastandddekdbedysidrian ahpr edeget romeatel gngizh, the
structure is hardly conplicated at all. Furthernore, since the projecting
pi pe 311 i s cohesnbédléocmstiidg ion the adserdiiredmssade, ofa t2 sunfaten CN.
configuration of the connecting portion can be conpatible with a
conventional &fe2 PA8s@kot Hér igoBPFFEellemsodirppaticdbly Orompre, an internal

di aneter of each branch fl ow channel nay be set _in
improvement of the responsiveness and the stability of the

gas concentration at a time of rising due to the improved
10 responsiveness.

In addition, even though the gas flow in the branch
flow channel Rl is small, since it is possible to suck down
the gas into the main flow channel R2 without fail as
mentioned above, alsc in view of this it is possible to

15 further improve the final stability of the mixed gas
concentration.

In addition, since a peint of the structure of this
embodiment that is significantly different from the
conventional structure is only that the branch flow channel

20 block bodies 31 are arranged to face each other and that the
projecting pipe 311 projects from the branch f£low channel
block body 31 by a predetermined length, the structure is
hardly complicated at all. Furthermore, since the projecting
pipe 311 is concealed inside in an assembled state, a

25 surface configuration of the connecting portion can be
compatible with a conventional one.

As another modified embodiment, for example, an

internal diameter of each branch flow channel may be set in



23 accordance with the flow of each gas (The less the flowis, the
smaller the internal dianeter is). Wth this arrangenent, since the flow
rate of each gas beconmes equal and synchrqnismof the joining timng of
each gas in the main 5 flow channel is ir?‘giroved conpared with the
conventional arrangenent, it is possible to supply the mxed gas in a
shorter period of tine without being affected by the gas flow. The bl ock
body is not limted to a square shape, but 10 may be, for exanple a

circular plate, sh However referabl e art at a
posi tion faci ngéé)a e |tr1fleo%&8w ?g Y Iqatsat(gg?hg %?t %ég

structure. < e gg@g nt c g{%p nt : ny, Wil |
be 15 explained w tah re]gléljr;%ntcngeﬁgéﬁ (%g% ge Ilﬂloc]ch tltgkg % @%tﬁgt’ ed
gas panel appafidides thei f‘l@ﬁ&@t@aBQeeac‘fhtéhé me%oﬁlggogﬁﬁ@ﬁtarﬁionf! gures a part
of a sem conductor manufacturing system As its overall viewis shown in
Fig. 6, the isyreprahesmgas pPangbiappgreinisigl dfSehohi dgdd adueBevagimus 20
kinds of gas for filmformng respectively fromgas supply sources, not
shown in dpawifigy, chennek ishempasveddetempasggphnitht biee ntorsdngasnad a chanber
(not shown in draw ngs) for sem conductor. First, with regard to the

i ntegrated gasPFEREPNOBL apifarigt B9s3ible star FOPRAE the imied gog ERrauit
including its per;agheral circuitry will be explained with reference to

Fig. 7. The ifPE§PatBERL Oﬁaﬁé{f‘ea‘ﬁbg?%’c%?ei-nﬁaéf?@q’*ﬁdpIbé’ the gas

flow.
The block body is not limited to a square shape, but
10 may be, for example, a circular plate shape. However, it is
preferable to have a flat part at a position facing each
other in order to facilitate the thrust seal structure.
<{Second embodiment>
A second embodiment of this invention will be
15 explained with reference to Fig. 6 through Fig. 10.

The integrated gas panel apparatus 1 in accordance
with this embodiment configures a part of a semiconductor
manufacturing system. As its overall view is shown in Fig. 6,
the integrated gas panel apparatus 1 is to introduce various

20 kinds of gas for film forming respectively from gas supply
sources, not shown in drawings, to mix the gas and to supply
the mixed gas to a chamber (not shown in drawings) for
semiconductor.

First, with regard to the integrated gas panel

25 apparatus 1, a structure of its fluid circuit including its
peripheral circuitry will be explained with reference to Fig.
7.

The integrated gas panel apparatus 1 has multiple



24 branch flow channels R arranged in parallel and a single main flow
channel R2 to which an exit of each branch flow channel Rl is connected.
An inlet port Pl is connected to a proximal end of 5 each branch fl ow
channel RLl and several kinds of gas is sedft to each branch flow channel R1
fromthe gas supply sources (not shown in drawi ngs) respectively through
an outside pipe (not shown in drawi ngs) connected to the inlet port Pi. A
gas control unit such as a valve V or a nass row1controIIer 10 MC is
arranged in the course of each_branch flow channel as to control a

gas flow flowiHgPrR S4eh BrameHhst F%v@r@%?ﬁanRRaB?l%‘%} @Sf?t F‘o?“églsﬁm tch to

pur ge gas res%%ﬁhl¥go% CN@aanhE ﬁlngptlog§gtagg r}@p %Iow
channel R2 has™a S|ngle TS SRamRel™ st G GFé Eonnaet |ng %yportlons

CN where the ahoueziepiianed REa ggﬁ.fIOM/channels Rl are connected with
the main flow channel R2 are not ocused in one place and are arranged at

intervals along itsangaai1ét overd ®1t RsScoMPQMdE Mo, apP@eindX@haVbX to stir
and mx the joined gas is arranged on the downstream side of the 20

i nt egr at eds gasaganbBramp afiaiwshinnaB e \andn sthrerddDvitiidseah gas des afertthe
main flow channel R2, and a flowratio controller FRC to divide the gas

m xed by the daseatkebraich fdpwachemusl &lnifmed fhevwwamtsuppamdstwrans put t he
divided gas to each chanber fromoutlet ports POis arranged on further 25
downst r eam si d8of She g Fravdpram %ewt@aglm k’é?omﬂrxant ﬁétsﬂfbv@% i o

controller F and t he outl et ort PO are dh gt 6 VVth this
arrangement, tRELGEROQ I} iFEVEPERH RINEGEE %o EhEMhiet po

gas control unit such as a valve V or a mass flow controller
10 MFC is arranged in the course of each branch flow channel R1
so as to control a gas flow flowing in each branch flow
channel Rl or to control a switch to purge gas respectively.
Meanwhile, as mentioned above, the main flow channel
R2 has a single flow channel structure, and connecting
15 portions CN where the above-mentioned branch flow channels
R1 are connected with the main flow channel R2 are not
focused in one place and are arranged at intervals along its
gas flow. In this embodiment, a gas mixer MIX to stir and
mix the joined gas is arranged on the downstream side of the
20 integrated gas panel apparatus 1, namely on the downstream
side of the main flow channel R2, and a flow ratio
controller FRC to divide the gas mixed by the gas mixer MIX
at a predetermined flow ratio and to output the divided gas
to each chamber from outlet ports PO is arranged on further
25 downstream side of the gas mixer MIX. The gas mixer MIX, the
drawn in Fig. 6,

With this arrangement, the gas supplied from each gas



25 supply source is flowcontrolled in the branch flow channel Rl of the
i ntegrated gas panel apparatus 1 and introduced into the nmain flow channel
R2, then fully m xed by the gas m xer Mé, and output at a predeterm ned
flowratio through 5 the flowratio contr Yer FRC from each of the outl et
ports PO respectively. In Fig. 7, the flow channel for the purge gas, its
inlet port PX, its outlet port PY are drawn in addition to the main flow
channel R2 and the branch flow channels RL. 10 The conponent denoted by the

ref erence code j verifi.er to verjfy whether.the .flaw shown t he
mss {1ow - cort i e ofped LS aBl HBatErtich MRARE oh Mt i C dR 4Bt Ure
of the integraieddate PRAGI, abﬁéuﬁ?ﬁeﬂMAﬂpé@%tﬁﬁpha&ﬂf%s%&%ﬁu&&&erence

to Fig. 6. 15 The integrated gas panel apparatus conprises a panel body

2 in a generalintophakemshapeldwishaanel w) %énh%unymiié@wgcmﬁengésm and

the branch flow channels R1L are fornmed, the above-nentioned gas control

unit and anci Iniagey MIResSandunitpas kol &tppaldterblined0rIde faiel thoeygr i s,
as shown in Fig. 6, in a plate shape fornmed by connecting rultiple block
bodi es in a fltde fliHeratir ewdvrelabr KRS s ehehbbbciha aditédst portsi s
enbodi ment at | east a branch flow channel block bodies 31 constituting the
branch fl ow cEEhAEFBSRULIEKY -2 main fl ow 25 channel block body 32

constituting the may %I_ow channel R2 are used. Each of the branch flow
channel bl ock bodi es™¥1fs 7n the 15K champel fomdbenBpEdarSsoddSof t he

branch bl ock inlet port PX, its outlet port PY are drawn in addition to
the main flow channel R2 and the branch flow channels R1.

10 The component denoted by the reference code MFM is a
verifier to verify whether the flow shown by the mass flow
controller MFC is accurate or not.

Next, a mechanical structure of the integrated gas
panel apparatus 1 will be explained with reference to Fig. 6.

15 The integrated gas panel apparatus 1 comprises a panel
body 2 in a generally plate shape inside of which the main
filow channel R2 and the branch flow channels Rl are formed,
the above-mentioned gas control unit and ancillary pipes
such as inlet ports PI.

20 The panel body 2 is, as shown in Fig. 6, in a plate
shape formed by connecting multiple block bodies in a £lat.
There are several kinds as the block bodies. In this
embodiment at least a branch flow channel block bodies 31
constituting the branch flow channels Rl and a main flow

25 channel block body 32 constituting the main flow channel R2
are used.

Each of the branch flow channel block bodies 31 is in

a flat square plane shape and some of the branch block



26 bodies 31 have different internal piping structures such as for

| oading a valve or for loading a nass flow controller. One branch flow
channel Rl is formed by arranging nultiple_ branch flow channel bl ock
bodi es 31 serially so as to be in 5 a shag€ of a |ong sheet, and nultiple
colums (hereinafter also referred to a branch flow channel bl ock body
colum 5) of thus serially arranged branch fl ow bl ock bodies 31 are
arranged in a horizontal row so as to be in a plate shape. Then nultiple
branch rom1chaBneIs Rl are arranged seri al 10 as nmentioned in the f|UId

Circuit structRESSTRE M G rhwbﬁer&a&cw%w HFULIERS U e,
a_shape of a $iohgbong Plane. Loside ol fhe. gy Lhow chamnel R2

is arranged along i ngi t'u ections F8W chiannel bl ock

body 32 is | agRahedn ek %BBHE&ie@l I ForREE! Eﬁ'aﬂafn%&hboﬂuﬂib

direction perpendicular to the plane surface direction of "the panel body

2) of a | ower psehEACELOF dﬂmneaaﬂwcﬁ oriekannesebl Oclks sbody 8d.belha

el ongating direction of the main flow channel block body 32 is

per pendi cub ar at ehtahe @f endainigngheet ecdridmu2@iple t delinnan¢hetédvatizannel

bl ock body colum 5. Wth this arrangenent, the exit of each branch fl ow
channel R1 isalgsonneternkd dot hebraneh filow channel ek podhi sokmodilnent ,

the follow ng arrangenent is adopted to the connect|n2§Port|on CN. 25 In
other words, &% Shewrsewiadily. agrepgefidrancy. Fiow RkPck hediefonl b 321 is

arranged to open on n,u r surface of the flow ch bl ock bod
B andCrhe i naEteRaed b P Phs T theBLl et nrionpeare ove vift . BRB Re PR ow

channel Rz Then multiple branch f£low channels Rl are arranged serially
10 as mentioned in the fluid circuit structure.

The main flow channel block body 32 is, for example,
in a shape of a single long plate, inside of which the main
flow channel R2 is arranged along its longitudinal direction.
The main £low channel block beody 32 is laminated and

15 connected in a vertical direction (in a direction
perpendicular to the plane surface direction of the panel
body 2) of a lower surface of the branch flow channel block
body 31. The elongating direction of the main flow channel
block body 32 is perpendicular to the elongating direction

20 of the branch flow channel block body column 5. With this
arrangement, the exit of each branch flow channel Rl is
connected to the main flow channel R2Z,.

In this embodiment, the following arrangement is
adopted to the connecting portion CN.

25 In other words, as shown in Fig. 8 through Fig. 10, an
ingsertion bore 321 is arranged to open on an upper surface
of the main flow channel block body 32 and the insertion

bore 321 is in communication with the main f£low channel R2



27 formed inside of the main flow channel block body 32, and a

cylindrical projecting pipe 311 inside of which the branch fl ow channel is
formed to project is integrally fornmed mn%ﬁ a |l ower surface of the branch
fl ow channel bl ock body 31 5 | ocating on e nost downstream nanely the
branch flow channel 31(1) having an exit portion of the branch flow
channel R1. An outside dianeter of the projecting pipe 311 is set to be
general ly the sane as an inside diameter of the insertion bore 321. 10

Then th t 31 t t 21 and

di'stal end of TGS OfBEET 1 phgeRagh 1 Pﬁ%‘é"?‘nﬁf‘o PLOEK Hedlard f ot
d f t h |

state. wher Zfﬁﬁﬁdﬁ%?%%ﬁécﬁ%%ﬁe?@%?oakl 0ot %“f%m@%:hc%‘?cﬂs”f ow

channel bl ock Aegly cﬁéﬁﬂél afe f%iﬁeabksdpm%éc,ecnafshlﬁ%e@mhmf@kﬁeal Rorpart is

so set that, for exanple, the distal end t he projecting pipe 311
reaches near a QeRker s@ffddie ofaitAe f)i:mv:kctmmwelch%nen BWLadkossdgestion. In
addition, in this assenbled state, a seal nmenber 6 20 such as an Oring is
arranged bt wegasipgaom tSur mcé dbwhdiereamni mamedw tiarimeinchl ftewbody 32
and a plain surface of the branch flow channel block body 31(1) that faces
the main fl owhéhaghebl bl bdleviodyasexit pontdoni ght the Lanaach theWmain fl ow
channel bl ock body 32 and the branch fl ow channel bl ock 25 body 31(1) in a
thrust direct i GA¢heREeaPnibRtd ?SQi@@@éﬁFso gH¥® IRFRNEGEIBY RIRS necting

portion CN. The re%eg qge c% e lg counter sunﬁﬁ t thgt rranged
on the main fl At BIUGER SdV‘%zgaé}?dthQ{‘ RO Fh%
menber insertion boxre 321.

10 Then the projecting pipe 311 is inserted into the

insertion bore 321 and a distal end of the projecting pipe
311 further projects inward from an inside surface R2a
(shown in Fig. 10) of the main flow channel R2 in a state
wherein the main flow channel block body 32 and the branch
15 flow channel hlock body 31{1) are assembled. A length of the
projecting part is so set that, for example, the distal end
of the projecting pipe 311 reaches near a center of the main
flow channel R2Z in a cross section.
In addition, in this assembled state, a seal member 6
20 such as an O-ring is arranged between a plain surface of the
main flow channel block body 32 and a plain surface of the
branch flow channel block body 31(1) that faces the main
flow channel block body 32 so as to tightly attach the main
flow channel block body 32 and the branch flow channel block
25 bedy 31(1) in a thrust direction. The seal member 6 prevents
gas leakage at the comnecting portion CN. The reference code
322 is a counter sunk part that is arranged on the main flow

channel block body 32 and that accommodates the seal member



28 6. The counter sunk part 322 may be arranged on the branch flow
channel bl ock body 31. In accordance with this arrangenent, since the
projecting pipe 311 as being an exit of the branch flow 5 channel Rl
projects inside the main flow channel R2 &8 the connecting portion CN
bet ween the branch flow channel RL and the main flow channel R2 so as to
narrow a dianeter of the main flow channel R2, the gas flow rate of the
main flow channel R2 at the connecting portion CN quickens and the 10
pressure drops so_that the gas inside the branch flow channel Rl is
strongly sucket dOWR FIHYSEhEURKI PAFY olg? FRYNARI 2FAngsaner thfe REFEEd gas
is diffused iq%the in flom/c%a R2 by a turbulent flow generating

t

low” channel block bo ne£1
rearward of € proj eet ng pipe 17"t he gas can be mxed into the gas 15

flowing in the main {] %chga&[‘]‘% nf Fﬂﬁﬁgeérf%{egeer&é'ﬁltf, ogg%%%/ e ot her

words, it is possible to mx the gas inside t panel more fully in

advance conparnfefeetngC 111088 peikanae @Ak 8Rdehd dranRassible to
downsi ze the capacity of the gas m xer M X |l ocating on the downstream 20
side of the canaeekingl perdjcaitsChingidé ocrinaihh€1gRScHEntRL RM Xt ithesone
cases. As a result, it is possible to dramatically pronote inprovenent of
t he responsi vemegecting padiitonofN betweeraltdhe posschl £ldw chapneVeRl hand
stability of the gas concentration at a tine of rising due to the 25

i mproved respdhsi PeasElor ghanaekoRe, sevash tohdaghov he dGameteswoT nthee
branch flow channel R is small, since it _is gossi ble to suck _down the

gas into the M&H oW e RRe Gie iR M rakesef the main flow

channel R2 at the connecting portion CN quickens and the

10 pressure drops so that the gas inside the branch flow
channel Rl is strongly sucked down into the main flow
channel R2. Since the sucked gas is diffused in the main
flow channel R2 by a turbulent flow generating rearward of
the projecting pipe 311, the gas can be mixed into the gas

15 flowing in the main flow channel R2 further more uniformly.
In other words, it is possible to mix the gas inside the
panel body 2 more fully in advance compared to a
conventional arrangement and it is possible to downsize the
capacity of the gas mixer MIX locating on the downstream

20 side of the connecting portion CN or to omit the gas mixer
MIX in some cases. As a result, it is possible to
dramatically promote improvement of the regponsiveness. In
addition, it is also possible to improve the stability of
the gas concentration at a time of rising due to the

25 improved responsiveness.

Ffurthermore, even though the gas flow in the branch

flow channel R1 is small, since it is possible to suck down

the gas into the main flow channel R2 without fail, also in



29 viewof this it is possible to further inprove the final stability of
the m xed gas concentration. In addition, since a point of the structure of
this enbodinent that is significantly different fromthe 5 conventi onal
structure is only that the projecting pip@9311 projects fromthe branch

fl ow channel bl ock body 31 by a predetermined |l ength, the structure is
hardly conplicated at all. Furthernore, since the projecting pipe 311 is
concealed inside in an assenbled state, a surface configuration of the 10
connecting port.on %aF? .In. addition,

S

be | i bl i th i | .
since a thrust' $&af ﬁ%ﬁﬁfggﬁbéﬁggﬂyéh%’%gég gﬁg%@%%%§’&§%t?bﬂ?}y

arranged betwegn f f L C ( and a surface that
faces the fornerbgaﬁggéggqb Fﬁ§8%|§%§‘%g§§%§f?%§&%g adopted, it is
possible to easily 1ho.aRdtSOCUrEINbePLEYEDE: d1e GRS sheakadsk s tthes
connecting portion CN. This enbodi nent may be nodified. For exanple, it is

accept abl e at dnpagtimest f@iatiisanighielcaivaneiserrefeiterrdal @pecting pipe is
smal ler than an internal dianmeter of the 20 main flow channel. The

proj ect i ng5degrasenfidiel pojuettiragis pirpky ithatheéhegpuro fdapimghanpel 31ls
preferably near a center of the main flow channel for this enbodi nent,
however, it nmiyrolpetsefrom thedbdgppeh optevehahoelndkediy beidyh3éohgi@eri ng t he
gas flowrate. 25 Furthernore, an internal diameter (nore preferably, an

internal di am@EFACEPTIHEDIEREND | BYE cHaMETTPodat gl ioh coRBLLadhpi tdteam
side of the masy floweontroller) of cach prolestd 19,8188 "BY bS 2l ch”
inside in an assembled state, a surface configuration of the
10 connecting portion can be compatible with a conventional one.

In addition, since a thrust seal structure wherein the
seal member 6 is tightly arranged between a surface of the
block body 31(1) and a surface that faces the former surface
of the block body 31(1) is adopted, it is possible to easily

15 and securely prevent the gas leakage at the connecting
portion CN.

This embodiment may be modified. For example, it is
acceptable at least as far as an outer diameter of the
projecting pipe is smaller than an internal diameter of the

20 main flow channel. The projecting degree of the projecting
pipe in the main flow channel is preferably near a center of
the main flow channel for this embodiment, however, it may
be set at a degree optimal for mixing with considering the
gas filow rate.

25 Furthermore, an internal diameter (more preferably, an
internal diameter of the branch flow channel locating on the
downstream side of the mass flow controller} of each

projecting pipe may be set in accordance with the flow of



30 each gas (The less the flowis, the smaller the internal dianeter is).
Wth this arrangenent, since it is possible to shorten the arrival tine of
t he gas whose flowi ng anount is snall because the flow rate of the gas of
smal | amount can 5 be rmade the same as tha of the other gas, synchronism
of the joining timng of each gas in the main flow channel is inproved
conpared with the conventional arrangenent, it is possible to supply the
m xed gas in a shorter period of tine wthout being affected by the gas

flow. 10 In addition, the pro ecting glpe is not limted to a cylindrical
shape, and mayPase S@Fyé@ﬁéﬁ‘ Ehﬁr HtherS. FhFi BIRISHapds. 1pLPTHEl nore, the
proj ecting pi not. o raII arran&gd w th tge branch.flo

channel bl ock 5ﬁ$t8551% gﬁ .%a FETEEIIAT o1 P HFakbelf rRUIHE g%anch
(1 ow chamnel thgck hod. gﬁl‘h@%%og%sdof%t@%&tégaég% LGt Aol o

channel bl ock b 'S not a squ re en ape, but

may be, for emhebe@a@é %@eaElQ%aﬁétéWQheFQ%V&f sia1 1l 8modQt REL] er abl e
to have a flat part at a position facing each other in order to facilitate

the thrustsseale shdcCth &same<tbi tHatOANEBLReA §dd J GyeBedhi®htoof this
invention will be explained wth reference to Fig. 11 through Fig. 14. 25
Tri di mensi onalthentiegnitedigdsgpafictactppar=atins the i mairaddowdahaenald tis t hi s
enbodi ment configures a part of a sem conductor manufacturing system As
its overal | viigwrpyedse@ugared Figh the qovepntidnakairemgenentegifatied gas

anel
P possible to supply the mixed gas in a shorter period of time

without being affected by the gas flow.

10 In addition, the projecting pipe is not limited to a
cylindrical shape, and may be polygonal tube or other
various shapes.

Furthermore, the projecting pipe is not only
integrally arranged with the branch flow channel block body

15 but also may be separately arranged from the branch f£low
channel block body and assembled together with the branch
flow channel bleck body.

The block body is not limited to a square shape, but
may be, for example, a circular plate shape. However, it is

20 preferable to have a flat part at a position facing each
other in order to facilitate the thrust seal structure.

{Third embodiment>
A third embodiment of this invention will be explained
with reference to Fig. 11 through Fig. 14.

25 Tridimensional integrated gas panel apparatus 1 in
accordance with this embodiment configures a part of a
semiconductor manufacturing system. As its overall view is

shown in Fig. 11, the tridimensional integrated gas panel



31 apparatus 1 is to introduce various kinds of gas for film formng
respectively fromgas supply sources, not shown in drawings, to mx the
gas and to supply the m xed gas to a chanher (not shown in draw ngs) for
sem conductor. 5 First, with regard to theéltri di mensi onal integrated gas
panel apparatus 1, a structure of its fluid circuit including its
peripheral circuitry will be explained wwth reference to Fig. 12. The
tridi mensional integrated gas panel apparatus 1 10 has nultiple branch

fl h ls Rl d, i L lel i i i i ngl in fl

channel R t o SRR bxt 6} L GACACEF AFRs ot BNATe o9k T8 EbiRect od
d I 'tipl ! : i

branch 10w CHaNHERs RS ErenT o g eh THe ar SoF Pty ddneip ot T an

inlet port Pl dr%vﬁ%@@??ﬁ@%ﬂ:@ tRePHAX| ABE &NGuRb1yeasd PLARCRaE! ey ghannel

R1 and several kinds of gas is sent to each branch flow channel Rl from
the gas suppl wisabegesnot el Hneliyal Mo oansedi soktudtigee (not shown in
drawi ngs) connected to the inlet port PI. A gas control unit such as a 20
val ve V or5a mass f [Fawstontyiidh |mygavi@Ctobstiae rianigethensibhel ooiegetefi each
branch flow channel Rl so as to control the gas flow flow ng in each
branch fl ow cl@asn®EnE} ppargtusont r ol sErwitivrehof ol purigarigasireash of the

m ddl e fl ow channel, R3 is connected to a 25 distal end (exit) of each
branch flow cH&EAIRE Ll peripherakecedt-to¥ vhel vharfemlrisadcthfhel R
comruni cate wi.ith the nai i%lowéchannel R2. The main fl ow channel R2 has,

as mentioned aboyEetce to

The tridimensional integrated gas panel apparatus 1

10 has multiple branch flow channels Rl arranged in parallel in
a circuit, a single main flow channel R2 to which an exit of
each branch flow channel Rl is connected and multiple middle
flow channels R3 each of which makes each of the branch flow
channels R1 communicate with the main flow channel R2.

15 An inlet port PI is connected to a proximal end of
each branch flow channel Rl and several kinds of gas is sent
to each branch flow channel R1 from the gas supply sources
respectively through an outside pipe (not shown in drawings)
connected to the inlet port PI. A gas control unit such as a

20 wvalve V or a mass flow controller MFC is arranged in the
course of each branch flow channel Rl so as to control the
gas flow flowing in each branch flow channel R1 or to
control a switch to purge gas.

Each of the middle flow channel R3 is connected to a

25 distal end {(exit)} of each branch flow channel R1 so as to
make each of the branch flow channel R1 communicate with the
main flow channel R2.

The main flow channel R2 has, as mentioned above,



32 single flow channel structure. In this enbodinment, a gas mxer MX to
stir and mx the joined gas is arranged on the downstream side of the
tridi mensional integrated gas panel apparatus 1, nanely on the downstream
side of the main flow 5 channel R2, and a3f ow ratio controller FRC to
divide the gas mxed by the gas mxer M X at a predetermned flowratio
and to output the divided gas to each chanber froman outlet ports POis
arranged on further downstream side of the gas mxer M X The gas m xer

M X, the flowratio contraoller FRC 10 and the outlet ports PO are not
drawn in Fig. SEf9MG F%O‘t’rﬁl?né’r"ﬁlaﬁﬁE%Hfret héng‘é@%ﬁﬁl&ofiéﬁe‘??orﬁ é?ééh gas

supply source i3§ flﬁﬁcgntrolled in.th | ow channel

tridi mensi onalmlxetregrat ed gas Sa%eﬁn ap%aer af'tol}élef IR rﬁrrrgag‘égldo? njihbe t he
mai n flow chanpgl, %{%h h 5 .| mggﬁf ul ly

m xed by the gas m%)%%érh‘ Otf %u%%%%%a@i%salog\ré%det er ne?s'f-’?gc\ﬁ Er[l
through the fdmuraats ol CQ{aneQ.krl 8h BRC ddweidreash &iad he eukl ﬁ&lxﬁ)ofﬂcﬁv PO
respectively. In Fig. 12, the above-nentioned flow channel for the

purge gas, 5it shanhel poStarddXa Flewordted ortroPYearER@rawaivide aeith tl on to
the main flow channel R2 and the branch flow channels R . The conponent
denot ed by t hetasefiéreddey dibde ghEMnikar #MReritl Reprédetmmiihpdwitoherattilbe fl ow
shown by the mass flow controller MFC is accurate or not. 25 Next, a
mechani cal st gt tiPeCwiPUthdher RdviheediBralto ﬁﬁ@bg@@l@wrgﬁomamlmﬁplﬁr at us

1 wll be explained wwth reference to Fig. 11 and Fig. 13. The
tri di mensi onaPfifed? ateFFaEIFener Gewpstream side of the gas

mixer MIX. The gas mixer MIX, the flow ratio controller FRC
10 and the outlet ports PO are not drawn in Fig. 11.
With this arrangement, the gas supplied from each gas
supply source is flow-controlled in the branch flow channel
Rl of the tridimensional integrated gas panel apparatus 1
and introduced into the main flow channel R2 through the
15 middle flow channels R3, then fully mixed by the gas mixer
MIX, and output at a predetermined flow ratioc through the
flow ratio controller FRC from each of the ocutlet ports PO
respectively.
In Fig. 12, the above-mentioned flow channel for the
20 purge gas, 1ts inlet port PX, its outlet port PY are drawn
in addition to the main flow channel R2 and the branch flow
channels R1. The component denoted by the reference code MFM
is a verifier to verify whether the flow shown by the mass
flow controller MFC is accurate or not.
25 Next, a mechanical structure of the tridimensional
integrated gas panel apparatus 1 will be explained with
reference to Fig. 11 and Fig. 13.

The tridimensional integrated gas panel apparatus 1



33 conprises branch flow channel bl ock bodies 3 each of which is in an

el ongating pl ate panel shape inside of which one branch flow channel Rl is

formed, a center block body 4 in a regulgr pol ygonal col um shape (regul ar
|

oct agonal columm 5 shape) where the nain 3w channel R2 and the niddle

flow channels R3 are fornmed, the above-nentioned gas control unit V, MC
that is nounted on the branch fl ow channel block body 3 and ancillary
pi pes such as inlet ports PI. One branch flow channel Rl here represents

l tinl h fl h |.S. b h fl | bl ock
one oL L1 LB el O SRS SRt o wclgmiel bl

body 3 conpri ses oc y ele ina

12t Square s shaproanct:eashaofe el 1hape’ 1aklde 3 98H ppsore of

t he bl ock body el enents 31 haveée erent 1ntern ing structures

such as for | apdineg aivaldeuelelf @1 1 oadingd, aaMBERLEF N SLINLLERY! £Tinld 1S @
matter of course that the branch flow channel block body may be an

i ntegrated bodeguThe peliendll echuhnoddhabd S reaalfenddonRthadbeytumh n a
regul ar pol ygonal columm shape as being a rotational 20 symetrical shape
with a cenber shapan wxém tHhenepianfleacthanpeflt 8th sud fidoe nBddas Heewng a
mounting surface of each branch flow channel block body 3 is held to face
each side pechsReeaF Rurangcdormeds Hee mpovenpentioned wifsacensrol Hnltcent er
bl ock body 4.V25 he main flow channel R2 is arranged at one_end _portion

of the center bl H?ﬁﬁ/ F rohgednchditg rrRehchion chinedt PherE ¥4 be
connected Wit ARatliel %) BEpbS 0B HLYn90ep8kel Br Snd AL SN 21 the
flow channel R1 here represents one of the multiple branch
10 flow channels,

The branch flow channel block body 3 comprises
multiple block body elements 31 each of which is in a flat
square plate shape and each of which is serially arranged.
Some of the block body elements 31 have different internal

15 piping structures such as for loading a valve or for loading
a mass flow controller. It is a matter of course that the
branch flow channel block body may be an integrated body.

The center block body 4 is, as mentioned above, in a
regular polygonal column shape as being a rotational

20 symmetrical shape with a center on an axial line, and each
bottom surface 3a as being a mounting surface of each branch
flow channel block body 3 is held to face each side
peripheral surface 41 as being a mounting surface of the
center block body 4.

25 The main f£low channel R2 is arranged at one end
portion of the center block body 4 along an axial line C. An
outlet port P to be connected with an outside pipe is

mounted on a distal end {an end at the above-mentioned end



34 portion side) of the main flow channel R2, and the outlet port P
projects froman end surface 4a of the center block body 4. In addition, a
junction CNis set at a proximal end (an_end |ocating at an opposite si de
to the above-nentioned 5 end portion) of e mai n flow channel R2, and each
of the mddle flow channels R3 extends fromthe junction CN both

perpendi cular to the axial line C and radially toward each side peripheral
surface 41 of the center block body 4. Each of the mddle flow channels R3

has the sane | ength. 10 ccordance w hi s rrane , Since a flow
channel | engt B lP@nﬁ%‘??)ofo[}t% enﬁ“ﬁ?ﬂleﬂqu éﬂﬁ‘ﬁ R%" gf‘h Y branch

flow channel’ By topt g, fmia oy ghannel B2 s sgaupluandall,af, dhe mddie

fl ow channel s | Oi Juncti on arrange at one posrtion of the

main flow 15 ghagnel R, aadgt%@ncae urn@mﬁc&qof tdae QEaQSLch;}lMlCQﬁ@nel s

Rl to the final Outlet port P ecorres equal .7 As a result his, 1t is

possi bl e to dramabhgaldoatifRy a¥eah NEpFodicly @ihs Mo ofnd PR oFELnd@ idridie Of
each gas. In addition, since the main flow channel R2 |ocates at 20 the

end porti o8 Ofenﬁhpor:’eIﬁIE)r dil abk bhaily £l @s drenngl neay drde eaoht detthport P and
the length of the main flow channel R2 is very short, the responsiveness
becones ext r emdldfle upkow ghann®hissRe gk tisadsaifdonotibe AmadfipecEN prasduced by
maki ng use of the tridinensional structure characteristics. 25

Furt hernore, PPREERYHFHRIS t@oﬁb@n@%%%l tHae kepRd TRl SARUATY @AFanged in
a plane are artanosdifrsey dTERsiofAldy i Lhhee Lot Bty 41 bfon
of the middle flow channels R3 has the same length.

10 In acceordance with this arrangement, since a f£low
channel length (a length of the middle flow channel R3} from
each branch f£low channel R1 to the main flow channel R2 is
equal and all of the middle flow channels R3 join at the
junction CN arranged at one position of the main flow

15 channel R2, a distance from each of the branch f£low channels
R1 to the final outlet port P becomes equal. As a result of
this, it is possible to dramatically improve the synchronism
of the arrival time of each gas.

In addition, since the main flow channel R2 locates at

20 the end portion of the center block body 4 as being near the
outlet port P and the length of the main flow channel R2 is
very short, the responsiveness becomes extremely superior.
This can be said to be an effect produced by making use of
the tridimensional structure characteristics.

25 Furthermore, since various components that were
conventionally arranged in a plane are arranged three-

dimensionally in this embodiment, 1t is possible to downsize

the apparatus.



35 It is a matter of course that this enbodi nent can be nodified. For
exanple, in order to further inprove synchronism a dianeter of the mddle
fl ow channel or a dianeter of each 5 branch flow channel |ocating on the
downst ream side of the mass flow control I%er may be set to be different in
accordance wth the flow of each gas (The less the flowis, the smaller
the dianmeter is). In addition, it is possible to set a length of the

m ddl e fl ow channel in accordance with 10 the flow of each gas (The | ess

the flowis, the sharter the _length is.) In this .case or exanmpl t he
uncti on rmy be. di 1 Jeed TrbH A serabe) el ghiBn e he e ik B ody
wth a shapenﬁkﬂ%gﬁdniddle bl ock body left to be in a rotational symretry
shape, or the I'engfh of the mddle flow channel is 15 varied by neking the

m ddl e bl ock body imnR debepi®d Shapger FYTELSHEY SmpeBeakifthbnlibg, center
bl ock body, it is not limted to a single body, and nay be arranged by

conbi ni ng nul td Eiembteskobathe aligaest s1ow ehaddili 68, a tdieametRapes odadihe
center block body is not Iimted to a regular 20 polygonal colum and may
be any shape asahah Atopathgyoradl Locetitd amaltheydoebstosdm Sidpeohatheng t he
axial line as being the center is formed by each hol ding surface 41. The
center bl ock magy Béowncenigisddershannbe reetf dio bradpfeerdritginig. In
addition, in consideration of manufacturing 25 convenience or on the ground
of limtation3SCorAanchapeth the flawcet gindls 988t (Foe HsHidepbieVolfand but

Y De, Set B calbhael e Rosl Whanacench pf vl ehl gl LY dhdtedgn he

set a length of the middle flow channel in accordance with

10 the fiow of each gas (The less the flow is, the shorter the
length is.) In this case, for example, the junction may be
displaced from the axial line of the middle block body with
a shape of the middle block body left to be in a rotational
symmetry shape, or the length of the middle flow channel is

15 wvaried by making the middle block body in a deformed shape.

Furthermore, speaking of the center block body, it is

not limited to a single body, and may be arranged by
combining multiple block body elements. In addition, the
shape of the center block body is not limited to a regular

20 polygonal column and may be any shape as far as polygonal
rotational symmetrical shape having the axial line as being
the center is formed by each holding surface 41. The center
block may be in a shape shown in, for example, Fig. 14.

In addition, in consideration of manufacturing

25 convenience or on the ground of limitation of the shape, the
junction is set not at one portion and but may be set at
multiple positions each of which is slightly deviated on the

main flow channel as long as the effect of the



36 responsiveness is substantially negligible. In addition, a part or al
of the above-nentioned enbodinents may be appropriately conbined, and the
present claimed invention nay be variously nodified without 5 departing
froma spirit of the invention. 37 CLAI M3%1. Integrated gas panel
apparatus conprising nultiple branch flow channels in a course of which a
gas control unit such as a valve or a mass flow controller is arranged so
as to 5 control the gas that flows inside the branch fl ow channel, a
single main flow channel into which the gas fromeach of the branch flow

channel s fl ondSERAPFOYIRESSAF §Upshert 8L f ol d type inside of
whi ch the branch flaow chanpel s and he [ f channel ar.e fornmed by
assenbling multiple foagg%gko%bé?ég?%mﬂgp%*g‘%igﬁ%hﬁng%ﬁﬁ§“€8%ﬁ ises a

main flow Chaﬁﬂ?gﬁ%ﬁﬁ& Wbteh%%ipréﬂf{ﬁetl?zc?gb?néépvﬁ dHBChre branch

fl ow channel odi es "t hat e arrang ace each other by having
the main flowighasaeindimclonbady 8¢ & KR ehoansi ddali thetps 15 the
branch flow channels. 2. The integrated gas panel apparatus described in
claiml, @sherdeparaingnedomom wheretone tieantkehtownchannel joins the main
flow 20 channel and another junction where the other branch flow channel
that faces to the above-nentioned branch flow channel across the main flow
channel joins the main flow channel are set at generally the sanme position
in an



el ongating direction of the main flow channel. 25 3. The integrated gas
panel apparatus described in claiml1l, wherein an exit pipe of the branch
fl ow channel is arranged to 38 project inward froman inside surface of
the main flow channel by a predeterm ned 7ength at the above-nentioned
junction. 5 4. The integrated gas panel apparatus described in claima1,
wherein the gas is used for a sem conductor manufacturing process. 5.

I nt egrated gas panel apparatus conprising rmultiple branch 10 flow channels
in a course of ich a gas control unit such as a valve or a nmass flow
controller isar ged so as to control t he gas t hat floms i nside the

b h fl | f
the branch  {aw Theedq T Bk, SAEL U ol DL Rl iR 2 B-R0E0 2
branch f|0m’Chﬂﬁﬂﬁbﬁaﬁﬂ@léhﬁl%ﬁb@uﬁb@mbﬁhﬁﬁﬁﬁJaﬁ@gsféﬁﬂﬁﬁﬂpﬁnléséﬁﬂp|'ng

mul ti pl e bl ock bodies, wherein an insertion bore that is in comunication
with the mainas kowathanmela inmskOFNSE ¢dhtaoTBicR f.k oxredraypmelsobhecko body

i nside of which the nmain flow channel is arranged, and a 20 projecting pipe
t hat proj eBt s dongrbiahisd dd<owhelafheds indisiedéhiesbaanandgddwoshetmebr anch

fl ow channel bl ock body inside of which an exit portion of the branch flow
channel is prédpgdedrasn df kivalchandebfinte whighethe ngapifpent ertheet pieg ect s

inward 25 froman_ inside surface of the main flow channel in a state
branch flow channels flows and joins, and a panel body of a

manifold type inside of which the branch flow channels and
the main flow channel are formed by assembling multiple

10 block bodies, wherein
the panel body comprises a main flow channel block body that
forms the main flow channel, and branch flow channel block
bodies that are arranged to face each other by having the
main flow channel block body at the center and that forms

i5 the branch flow channels.

2. The integrated gas panel apparatus described in claim 1,
wherein
a junction where one branch flow channel joins the main flow
20 channel and another junction where the othexr branch flow
channel that faces to the above-mentioned branch flow
channel across the main f£low channel Fjoins the main flow
channel are set at generally the same position in an
elongating direction of the main flow channel.
25
3. The integrated gas panel apparatus described in claim 1,
wherein

an exit pipe of the branch flow channel is arranged to



wherein the main flow channel block body and the branch flow channel bl ock
body are assenbled by inserting the projecting pipe into the insertion
bore. 39 6. The integrated gas panel apparatus described in claimb5,
wherein the distal end of the projecting 6@pe is set to reach near a

center of the main flow channel in a cross section. 5 7. The integrated gas
panel apparatus described in claim5, wherein the gas is used for a

sem conduct or nanufacturing process 10 8. Tridinensional integrated gas
panel apparatus conpri Si nultl (@gch flow channels .in i%course of

which a gas &BIEFGI ﬁﬂ??g%d%ﬁmhg %ﬁrfﬁcﬁagg tiowadnfiotler is
arranged so a niJso S ro |ns e t.he bra ch flow
channel , 15 acshl‘—:’%afg‘9 {ﬁ%l%!] é%gdv?/q% anne V\ﬁl C ﬁ] haeboéraes ronﬁ?%%%:h of the
branch flow chgappeks,f!ows and joins, branch f1 ow channel bl ock bodi es each
of which is in a shape of a |engthy panel whose bottom surface is set as a
nmounting surface and inside of which one branch flow channel is 20 forned,
and a center block body that holds the multiple branch flow channel bl ock
bodi es so fhat4.earte liangigrededadadigametli appafatidelasektibpl eibramdh .l ow
channel bl ock bodies is in parallel nrutually with holding surfaces forned
on side peripwbezkia5 surfaces, wherein the main flow channel is fornmed on

t he center bl ock body and
the gas is used for a semiconductor manufacturing process.

5. Integrated gas panel apparatus comprising multiple branch
10 flow channels in a course of which a gas control unit such
as a valve or a mass flow controller is arranged so as to
control the gas that flows inside the branch flow channel, a
main flow channel into which the gas from each of the branch
flow channels flows, and a panel body inside of which the
15 branch flow channels and the main flow channel are formed by
assembling multiple block bodies, wherein
an insertion bore that is in communication with the main
flow channel is formed in a main flow channel block body
inside of which the main flow channel is arranged, and a
20 projecting pipe that prejects its branch flow channel
outside is arranged on the branch flow channel block body
inside of which an exit portion of the branch f£low channel
is provided,
a distal end of the projecting pipe further projects inward
25 from an inside surface of the main flow channel in a state
wherein the main flow channel block body and the branch flow
channel block body are assembled by inserting the projecting

pipe into the insertion bore.



m ddl e fl ow channels are formed to extend froma junction set on the main
fl ow channel in a direction toward each of 40 the branch flow channels of
the branch fl ow channel bl ock body each % which is mounted on the side
peri pheral surface of the center block b d@ 5 9. The tridi nensional

i ntegrated gas panel apparatus described in claim8, wherein the junction
is set at one portion of the main flow channel. 10. The tridi nensi onal

i ntegrated gas panel apparatus 10 described in claim9, wherein a

[ I h f
bl ock body | sﬁf?%‘%%ﬁﬁ%ﬁe@‘ Sen Al Flrnet B Bl hon | <

arranged on tRg A% I|ne and each length of the mddle flow channels is
set to be equal . 15 11. The tridinensional integrated gas panel apparatus
described in ol @i8raWhei@idt the ﬁb?’béﬁ% Phpanet ist ald akged hdat he
axial line. 20 12. The tridi nmension i nt egrated gas panel apparatus

descri bed i n deaiter8pfwhiss erdint FRowedh&indll deK abedyss ssddtianr.egul ar
pol ygonal colum shape. 13. The tridi nensional integrated gas panel
apparatus 25 described in claim@8, wherein the gas is used for a

sem conduct or manuf acturi ng process.
7. The integrated gas panel apparatus described in claim 5,

wherein

the gas is used for a semiconductor manufacturing process.

10 8. Tridimensional integrated gas panel apparatus comprising
multiple branch flow channels in a course of which a gas
control unit such as a valve or a mass flow controller is
arranged so as to control the gas that flows inside the
branch fiow channel,

15 & single main flow channel into which the gas from each of
the branch flow channels flows and joins,
branch f£low channel block bodies each of which is in a shape
of a lengthy panel whose bottom surface is set as a mounting
surface and inside of which one branch flow channel is

20 formed, and
a center block body that holds the multiple branch flow
channel block bodies so that each longitudinal direction of
the multiple branch flow channel block bodies is in parallel
mutually with holding surfaces formed on side peripheral

25 surfaces, wherein
the main flow channel is formed on the center block body and
middle flow channels are formed to extend from a junction

set on the main flow channel in a direction toward each of



10

15

20

25

40

the branch flow channels of the branch flow channel block
body each of which is mounted on the side peripheral surface

of the center block body.

9. The tridimensiocnal integrated gas panel apparatus
described in claim 8, wherein

the junction is set at one portion of the main flow channel,

10. The tridimensional integrated gas panel apparatus
described in claim 9, wherein |

a rotational symmetrical shape with a center on an axial
line of a center block body is formed by each of the holding
surfaces, and the junction is arranged on the axial line and

each length of the middle flow channels is set to be equal.

11. The tridimensional integrated gas panel apparatus
described in claim 8, wherein

the main flow channel is arranged in the axial line.

12. The tridimensional integrated gas panel apparatus
described in claim 8, wherein

the center block body is in a regular polygonal column shape.

13. The tridimensional integrated gas panel apparatus
described in claim 8, wherein

the gas 1s used for a semiconductor manufacturing process.



