DESCRI PTION Title of Invention: PURGE LI NE CHANG NG BLOCK JO NT AND FLUI D
CONTROL APPARATUS Technical Field The present invention relates to
a purge line changing block joint used in a. fluid control apparatus forned
by integrating a plurality of fluid control instrunments and. a fluid
control apparatus provided with such a purge |line changing block joint.
Background Art In the fluid control apparatus used in a

sem conduct or manufacturi ng apparatus, integration which configures the

fluid control apparatus w thout int j.ary of a pipe or a joint by
installing a line on which a. plQﬁﬁ Rggqg?m¥luid control instrunments are

arrange.d side by side and nounted on correspondi ng_supportin ers on a
base Mol oF BAYERFePtpat YRk e GAtt oy BHOpRert L (i BaECH
Literature 1, utilization of a manifold block joint in such a fluid control
appar at uSGNTR{Is ARRAFRTUS

Technical Field

The present invention relates to a purge line changing
block joint used in a fluid control apparatus formed by
integrating a plurality of fluid control instruments and a
fluid control apparatus provided with such a purge line
changing block joint.

Background Art

In the fluid control apparatus used in a semiconductor
manufacturing apparatus, integration which configures the
fluid control apparatus without intermediary of a pipe or a
joint by installing a line on which a plurality of fluid control
instruments are arranged side by side and mounted on
corresponding supporting members on a base member in a parallel
pattern is now in development. In Patent Literature 1,
utilization of a manifold block joint in such a fluid control
apparatus is disclosed.

Fig. 4 to Fig. 6 illustrate a fluid control apparatus
of the related art which is an intended apparatus of the fluid
control apparatus of the present invention.

The fluid control apparatus of the related art includes
aplurality of (only three of thoseare illustrated) lines (P1),

(P2), (P3) as illustrated in Fig. 4.



Fig. 4 to Fig. 6illustrate a fluid control apparatus of the related art
which is an intended apparatus of the fluid control apparatus of the

present invention. The fluid control apparatus of the related art
includes a plurality of (only three of those are illustrated) lines (P1) ,
(22), (23) as illustrated in Fig. 4. Each of the lines (P1) , (P2)

, (P3) includes a. plurality of fluid control instrurrents (2 , (3) , (4
arranged on an upper stage and a plurality of loin:: nenbers (6) (7), (8) ,

(9) arranged on a_l ower. st I I t f..the fluid
lcontrol( Pll?strgzr?ﬂ}%(?fhg ?%} i)tspggrp%l eagﬁg hflh ura I )éégé‘ﬁ ofe th(l;I

i nes P3)_incl udes the thr ee blo t 8

havi ng V%%ﬁé)ééd&%?@% ipshrumepzs) (2) ( da) 'obgﬁ gnrgtl 510 Cﬁ@h%@ﬁﬁf’fa( )
respectively, and a. manifold bl ock 10| nt (9) haying a Iurallty of

| i ne-t o- |9t onm@cei Rgubplityatdd JCHaA SN TE ~ bheni h g )on (Bhe” t{dp surface

as the plurality of joint nenbers (6) , (7)) , (8 , (9 Th.e fluid
control iastangrhtos g2)ower3ytagd)tamsapbiorddepsht ag "d@ﬁi relspenidi 13 9oi nt
menbers (6) (7) , (8) , (9) via bolts (10) respectlvely Each of

the |inessHPELLiEP2PnEPr3)inactudesta (Ass (Blow(éones dlllarstryted an
three-way valve (3) arranged i medi ately upstream side of the nmass fl ow
control | eid 2F,. andch éfva-heay ivekver(y) @anded)i metlides| yhaigdtneeam si de
of the three-way valve (3) as the plurality of fluid control instrunents
(2) , (3)prod¥d)ointespect i(vel,y(8) having V-shaped channels (6a), (7a),

(8a) opening on the top surface respectively, and a manifold
block joint (9) having a plurality of line-to-line connecting

bifurcated channels (9a) opening on the top surface as the

plurality of joint members (6), (7), (8), (9).
The fluid control instruments (2), (3), (4) are fixed
to the corresponding joint members (6), (7), (8), (9) via bolts

(10) respectively.

Each of the lines (P1l), (P2), (P3) includes a mass flow
controller (2), a three-way valve (3) arranged immediately
upstream side of the mass flow controller (2), and a two-way
valve (4) arranged immediately upstream side of the three-way
valve (3) as the plurality of fluid control instruments (2),
(3), (4), respectively.

The two-way valve (4) is providedwith a gas inlet channel
for process gas (4a) and a gas outlet channel for process gas
(4b) opening respectively on a lower surface thereof, and the
three-way valve (3) is provided with a gas inlet channel for

process gas (3a), a purge gas inlet channel (3b), and an outlet



The two-way valve (4) is provided with a gas inlet channel. for process gas
(4a) and a gas outlet channel for process gas (4b) opening respectively on
a lower surface thereof, and the three-way valve (3) is provid.ed with a
gas inlet channel for process gas (3a) , a purge gas inlet channel (3b) ,
and an outlet channel (3c) common to both gases (Peening respectively on a
| ower surface thPreof. The three-way valves (3) are supported by
the two block joints (7) , (8) and part of the single manifold bl ock j oi nt
(9) commntothethreellnes(P) (P3) In this man
bt e vy hATART (35 SeSIp FEHFThgeHE DR SRR IT PR K8 |
(9) intotal, and a channel portlon for a three-way val ve including a.
process dw&ml%trﬁﬂféﬁ]rréﬂer%q%) , a purge gas inlet channel ( 9a ) , and an
out let channel ( 8a ) commobn to both gases opening respectlvel% on the top
surface is for Mk hhrekeseybiaékepol it YT PuPrpER)EqOPY the two Hleckhe
respective lines (P1.) , (P2) , (P3) of the fluid. control apparatus, as
i |l ustratislints F7D., 6,8)prackssgas it dmneinaar maextferid irg- ofcko MOtLE t wo- way
valve (4) to the mass flow CO-Etrad ler (2) via the three-way val ve (3)
and pur ge(gasoffnon exahplthrdlgasy FanndPs)eaths ext mdings fneometrhe i nl et
channel for purge gas (9a) of the manifold block joint (9) to the mass fl ow
control | erhd 2hrebawbherd ree sayunabuppbd) edre, thenedeetbl atk g initst

(7), (8), (9) in total, and a channel portion for a three-way

valve including a process gas inlet channel (7a), a purge gas

inlet channel (9a), and an outlet channel (8a) common to both

gases opening respectively on the top surface is formed by these

block joints (7), (8), (9).

In the respective lines (Pl), (P2), (P3) of the fluid
control apparatus, as illustrated in Fig. 6, process gas
channels each extending from the two-way valve (4) to the mass
flow controller (2) via the three-way valve (3) and purge gas
(for example, N2 gas) channels each extending from the inlet
channel for purge gas (9a) of the manifold block joint (9) to
the mass flow controller (2) via the three-way valve (3) are
formed.

Citation List
Patent Literature

PTL 1: JP-A-2001-254900

Summary of Invention

Technical Problem

The fluid control apparatus of the related art described



Patent Literature PTL 1( JP-A-2001-254900- Summary of invention Techni cal
Probl em The fluid control apparatus of the related art descri bed

above has an advantage that piping is simplified by using the
manifold block joint, and hence the maintenance is facilitated.
In this case, however, using the same type of gas for the
respective lines as purge gas is required and, for example,

it is not possible to supply nitrogen gas to a certain line
as the purge gas and supply another type of gas (for example,

argon gas) to a different line as purge gas. There is a problem
that significant remodeling of the fluid control apparatus is

necessary in order to use different types of purge gas between
the lines.

It is an object of the present invention to provide a
purge line changing block joint for enabling supply of
different types of purge gas between lines without a
significant remodeling of a fluid control apparatus and the
fluid control apparatus provided with such purge line changing
block joint.

Solution to Problem

A purge line changing block joint according to the
present invention is a purge line changing block joint
configured to be connected to an upper side of a lower stage
joint member which forms a process gas inlet channel, a purge
gas inlet channel, and an outlet channel common to both gases
opening respectively on the top surface, including: a process
gas inlet channel in communication with a process gas inlet

channel of the lower stage joint member, an outlet channel



above has an advantage that piping is sinplified by using the manifold

bl ock joint, and hence the maintenance is facilitated. In this case,
however, using the sanme type of gas for the respective |lines as purge gas
is required and, for exanple, it is not. possible to supply nitrogen gas to
a certain line as the purge gas and supply another type of gas (for

exanpl e, argon. gas) to a different. line as purge gas. There is a problem
that significant renodeling of the fluid control apparatus is necessary in
order to use different types of purge gas_between the Iinei. It is
an objecﬁﬂﬂm%4k§%ﬁ¥ﬂﬁﬁﬁh¢r@%%??g% 8%SpFB%?HeCQaBB?3eaP§nE EnEHGILRG bl ock
joint for enabling supply of different types of purge gas _between |ines

Wit hout ahngY icfarhe Rl ISt J@MUuMembsit r 8 Cappacdt GsTaidethe f1 uid
control apparatus provided with such purge |ine changing bl ock joint

Sol ut i on rtak Prolglosmunicat ionAwdihgehel Rerehages gt bt lockigraiah cdcédedi ng to
the present invention is a. purge line changing block joint configured to
be connect®tet Gtayappentsimdabelr dukonermshagenpotihe samberanvhiecefor ns a
process gas inlet channel, a purge gas inlet channel, and an outlet.

channel gamreEn §asbathh egasEsampeni hg regpecticeelipnonwitie tbp swtflace,

i ncluding: a process gas inlet channel in comrunication with a process gas
inl et chaswelnof. the | ower stage joint nmenber, an outlet channel

comuni cating the process gas inlet channel and the outlet channel of the

| ower stage j oiitt HARIREEhea ShanBehgbejdiimahenBlriik SOIRBRICEEiceN 1w th the
purge gas inlet channel. of the |lower stage joint nenber but term nating

the sane,; and &3 NGW PG LBSE, | 11 Eltu SLANNG1 Uk IGARMYTE GATRN JWitkk st he

out | et channel .
for example, a block joint having a process gas inlet channel,
a block joint having a purge gas inlet channel, and a block
joint having an outlet channel common to both gases.

A fluid control apparatus according to the present

invention is a fluid control apparatus including: a plurality
of lines arranged in parallel, each of the lines including a
flow rate controller, a two-way valve, and a three-way valve
arranged on an upper stage and a plurality of joint members
arranged on a lower stage, a manifold block joint as a joint
member arranged on the lower stage and configured to connect
at least two of the plurality of lines, the plurality of joint
members arranged on a lower side of the three-way valve forming
a three-way valve channel portion including a process gas inlet
channel, a purge gas inlet channel, and an outlet channel common
to both gases opening respectively on the top surface by the

block joint or part of the manifold block joint provided for

each of the lines, the three-way valve including a gas inlet



Al t hough the | ower stage joint nenber is not specifically limted, but
normal ly includes a plurality of block joints, for exanple, a block joint
havi ng a process gas inlet channel, a block joint haying a purge gas inlet
channel, and a bl ock joint having an outlet channel common to both gases.

A fluid control apparatus accordin.g to the present inventionis a fluid
control apparatus including: a plurality of lines arranged in parallel,
each of the lines including a. flowrate controller, a tw-way valve, and a
t hree-way val ve arranged on an upper stage and.a %Iur Iit% of _j oi nt menbers
arr anged GHESbWETT SPEQESSH Hahi f 01 BUBPBcReF o Bt S4s A Gt ﬁ%ﬁb@?
arranged on the | ower stage and configured to connect at |east two of the
pl ural i t yowilet rdpnnek GITIRGR 1Y) R SafeSORsE L hiesnGst 0y Cower si de
of the three-way valve formng a three-way val ve channel portion_including
a processtipdadtiioat sehaaael thergni go gastiniede gRgnhelfedhrg &t ddtdvet
channel common to both gases opening respectively on the top surface by the
bl ock | oirdtercqamtoldfert by taaitfhotak blaoc kajloient wheoeiddd ¢ ¢hregciwadt t he
lines, the three-way valve including a gas inlet channel for process gas,
a purge gaslval &8 chanaetedand an oppket s¢Henpdl thembbrceowieot vadases
openi ng respectively on the bottom surface thereof so that purge gas is fed
to the flowemaée sontiah lier sy ldhett bheeoayhe ap nerahey edh Ttieed hreee- way
val ve is connected to an upper side of the three-way val ve channel portion
in at | eastroae iofe thanphugabidyk ofoirthes, cenpat ged lionehehangengs ildeock
joint is connected to the upper side of the three-way val ve channel portion

in at |east ane ofrdhgR) yhakit ¥nehnkinesrcibe punge1kbBe ehangt rtwdl ock
joint includes a process gas inlet channel in commnicat ion with the

process fu'fgir etychgnnel nof | theot hggsaay iMal o Lhannel bReEki Ofbirdn

outl et. channel comrunicating the process gas inlet channel and the outl et

channel, Oxflcilrfge% hf'g g%gw:@%sv g ?Ln(\lré%n?ﬁjinﬂgﬁ.tiiﬁ) Fonﬁmﬁﬁ%’&@ilont #{ fhnale not in

comuni cation W urge gas inlet channel of the three-way valve
chanmel OLLO0 DUtal Sy nali s, Ll STy 0L RNRPUTB IS IRlEL |
pur ge |1ne c0e09118, BLOPk.) AL and et LUk onh ol anaar alus glegne
Channel OFLeREST et SERB8 T 6O HERD o CeEo0Ey ERAnET BOPETBRT. t he
out| et channel comai ni cating the process %as inlet,chanqg%shand t he outl et

channel oPO¥heCToieFNaRBEE GHHI HeBe I FATBEIM GGty AR VE: RSBt ti on)

t he channel term nal not )
gas inlet channel of the three-way valve channel portion but

terminating the same, and a new purge gas inlet channel in
communication with the outlet channel.

According to the purge line changing block joint and the
fluid control apparatus of the present invention, since the
purge line changing block joint includes the process gas inlet
channel in communication with the process gas inlet channel
of the lower stage joint member (three-way channel portiomn),
the outlet channel communicating the process gas inlet channel
and the outlet channel of the lower stage joint member

(three-way valve channel portion), the channel terminal not



in communication with the purge gas inlet channel of the | ower stage joint
menber (three-way val ve channel portion) but termnating the sane, and the
new purge gas inlet channel in conunmanication with the outlet channel and
opening on the top surface, the purge |ine changing block joint may be
connected to the upper side of the | ower stage joint, nmenber which forns
the three-way channel, portion including the process gas inlet channel, the
purge gas inlet channel, and the outlet channel comon to both gases

openi ng respectively aon the top EPJ . rfa.ce,. Therefore, th rge _gas
channel off CREMMBLEPEE OFr V1FR tﬁ"feoak’é@eo?a?h]éﬂc%% I]tegr #ntjﬁé)gﬁ%@fr t he
purge |ine changing block joint by replacing the three-way val ve_connected
to the upieadssi delbt feEegnel tREAYEFBI NBELFENSERMR chPPBE AR h&Vthr ee- way
val ve channel portion with the purge |ine changing block joint, so that a
di f f er enttaypinafipurge gascoaniPe that ReWuReEIE rens tiiel elewpurRe ¢&s inl et
channel of the purge line changing block joint. The operation for adding

t he diff eveamtunt yqret odn purige tges oug ledchhevedloahg dyerdensurn ity ttee

t hree-way val vev renoving the bolts and nmounting the purge |ine changing

bl ock joigurface pos puegewhene dhwendinedlwenk valine nay resrmovecdates wi t h
the bolts, so that significant renodeling of the fluid control apparatus is

not necess@rthe upper sidibeof 1w Nnatwercentyel §j etnttienbaw-wiaycly dotes and t he
three-way valve are part of the fluid control instrunent which constitutes

the |ine,ta0dra qA-€SSUERaRAEUCHESE Yah Vierc laii i shicupeat el orga@dsilidtng and
di spl aying pressure and flowrate, ard. a filter are arranged adequately as

needed i nddidi onro dihed Law rateccentrpbl erand nend Warvest wdlaveelari d the
three-way valve in each of the lines. As the flowrate controller, a

thermal tyng JmSS, %b‘eﬁx %gégs COA Ol g ARRYALUS, Oy BnPEBS S St dd ow rate

control apparatus suc mass flow controller is used. In this

speci f i C%%P%fépee, tt%f%ﬂgga-&& %%y]%@m or 5@5&9@%@%&3%9%@&5 9. 2.

However, ermgb a wn 1s only fTor convenience, the fluid.

cont o PRI U5, SN BLESEIN, LGN NAN I DS, RIS digeontally
joint by replacing the three-way valve connected to the upper
side of the lower stage joint member which forms the three-way
valve channel portion with the purge line changing block joint,
so that a different type of purge gas can be introduced from
the new purge gas inlet channel of the purge line changing block
joint. The operation for adding the different type of purge
gas is achieved only by demounting the three-way valve by
removing the bolts and mounting the purge line changing block
joint to a position where the three-way valve is removed from
with the bolts, so that significant remodeling of the fluid
control apparatus i1s not necessary.

The flow rate controller, the two-way valve, and the

three-way valve are part of the fluid control instrument which

constitutes the line, and a pressure reducing valve, an



According to the purge line changing block joint and the fluid control
apparatus of the present invention, a different type of purge gas can be

i ntroduced froma new purge gas inlet channel

bl ock joint without performng a. significant renodeling of the flui

contr ol

side of the |lower stage joint nenber which forns the three-way val ve

channel

of the Draw ngs
enbodi rrerﬂtnfotfnﬁﬂﬁ‘b‘é fP.rrfée%% %bﬁl%&fﬂ
apparatus according to the present. invention Fig. 2]. Fi
si devi ewiandist £31iRg DRE VATINIRS BICAUREF 10 BEREFSI l%@&éﬂa%&n

pr esent

of the purge |line changing

d

apparatus by replacing the three-way val ve connected. to the upper

portion with the purge Li ne changing bl ock joint, Brief Desc

1] Fig, 1.is | an trat
g&EPPBVﬁng%%S%d%V &' & g ‘?%ét%q

i nvention taken along a channel portion.
the flow rate controller, the two-way valve, and the three-way

valve in each of the lines. As the flow rate controller, a
thermal type mass flow rate control apparatus or a
pressure-type flow rate control apparatus such as a mass flow
controller is used.

In this specification, the term up and down corresponds
to up and down of Fig. 2. However, the term up and down is
only for convenience, and the fluid control apparatus of the
present invention may be used either horizontally or
vertically.

Advantageous Effect of the Invention

According to the purge line changing block joint and the
fluid control apparatus of the present invention, a different
type of purge gas can be introduced from a new purge gas inlet
channel of the purge line changing block joint without
performing a significant remodeling of the fluid control
apparatus by replacing the three-way valve connected to the
upper side of the lower stage joint member which forms the
three-way valve channel portion with the purge line changing
block joint.

Brief Description of the Drawings
[Fig. 1] Fig. lisaplanviewillustratingan embodiment

of purge line changing block joints and a fluid control

ription
an

2is a
t he



[Fila. 3] Fig. 3is aflowchart illustrating gas flows in the fluid control

apparatus of the present invention. [Fig. 4 Fig. 4 is a plan view
illustrating a fluid control apparatus of the related art, [ Fig, 5]
Fig, 5is a side viewillustrating one of lines of the fluid control
apparatus of the related art taken along a channel. portion. [ Fig.
6] Fig, 6 is a flowhart illustrating gas flows in the fluid control
apparatus of the related art. Reference Signs List (1) fluid control

apparatus, (2): mass flow controller %fIOM/rate controller) (3): three-way
val ve, (3PIFHIT AROTFAHNETO fidhe et gHaVeRrBhy2 - pur ge gas i nl et
channel, (3c): outlet channel, (4) two-way valve, (5).: purge line changing
bl ock joint, (5&9 p?éce’%kggé’slﬁrﬂ & dechin el LUshne Cigidt PBE ©hanRss |, (5c):
channel ternlnal é new purge gas inlet channel, (7) (8): block joints
(j oi nt nerbé&hs) 1,51(1 B Cmﬁ@bl@nﬂmﬂ@% @lfnth(fj]@lf@ﬁe%rﬁié@ntl(%)tak@nocess
gas inlet channel, (8a): outlet channel, (9a): purge gas inist channel
Descri pt iadrorgyf éEnfjodimehtsortion.
[Fig. 3] Fig. 3 is a flow chart illustrating gas flows
in the fluid control apparatus of the present invention.
[Fig. 4] Fig. 4 is a plan view illustrating a fluid
control apparatus of the related art.
[Fig. 5] Fig. 5 is a side view illustrating one of lines
of the fluid control apparatus of the related art taken along
a channel portion.
[Fig. 6] Fig. 6 is a flow chart illustrating gas flows
in the fluid control apparatus of the related art.
Reference Signs List
(1) fluid control apparatus, (2): mass flow controller
(flow rate controller), (3): three-way valve, (3a): gas inlet
channel for process gas, (3b): purge gas inlet channel, (3c):

outlet channel, (4) two-way valve, (5): purge line changing

block joint, (5a): process gas inlet channel, (5b): outlet

channel , (5c¢): channel terminal, (5d): new purge gas inlet
channel, (7) (8): block joints (joint members), (9): manifold
block joint (joint member), (7a): process gas inlet channel,

(8a): outlet channel, (%9a): purge gas inlet channel
Description of Embodiments

Embodiments of the present invention will be described



Enbodi nents of the present invention will be described wth reference to

t he draw ngs bel ow. Fig. 1 to Fig, 3 illustrate principal portions
of the fluid control apparatus of the present invention. A fluid control
apparatus (1) is used in a sem conductor manufacturing apparatus or the
like ands as illustrated in Fig, 1, includes a plurality of (only fromthe
first to the third are illustrated) lines (P1) , (Q, (P3) , The
respective lines (Pl) , (() , (P3) include a plurality of fluid control
instrunments (2) (5) _arranged on an upper stage and a plurality
of j oint Werber %fﬁﬁnc? 7§° #85 . A¥Qy1RFP aRgedVon a | ower stage to support
the plurality of the fluid control instruments (2) (3) . (4) (5) The
respective fiuiBlTonk riet Figst rundntus Eate (EZ})lnCJ(F@) ) @ i9de i t he
correspondi ng joint menbers (6), (7), (8), (9) via bolts (10) . The
respecti vielidesort Prgl Q@arQP@ Pfic thee Diries et darsingglor} oi At S8 (7 )
(8) having V-shaped channels (6a) , (7a) , (8a) opening respectively on the
t op surf aoe;tant sapeemaitiuel d1 blicckspdiint a(9mhaenmdige o p mamalfistar uafing
line-to-line connecting bifurcated channels (9a) opening on the top surface
as the plap@dtdtyuofon e Dike saedpers i(68ustBAted &8, F{8) 1, includes

a plurality of (only from the first to the third are

illustrated) lines (P1l), (Q), (P3).

The respective lines (P1l), (Q), (P3) include a plurality
of fluid control instruments(2), (3), (4), (5) arranged on an
upper stage and a plurality of joint members (6), (7), (8),

(9) arranged on a lower stage to support the plurality of the

fluid control instruments (2), (3), (4), (5). The respective
fluid control instruments (2), (3), (4) (5) are fixed to the
corresponding joint members (6), (7), (8), (9) via bolts (10).

The respective lines (Pl), (Q), (P3) include the three

block joints (6), (7), (8) having V-shaped channels (6a), (7a),
(8a) opening respectively on the top surface, and a manifold
block joint (9) having a plurality of line-to-line connecting
bifurcated channels (9a) opening on the top surface as the
plurality of the joint members (6), (7), (8), (9).

The first and third lines (Pl), (P3) have the same
configuration as the line (Pl) illustrated in Fig. 5, and
include a mass flow controller (flow rate controller) (2), a
three-way valve (3) arranged immediately upstream side of the

mass flow controller (2), and a two-way valve (4) arranged

10



The first and third lines (Pl1), (P3) have the sane configuration as the
line (P1l) illustrated. in Fig. 5 and include a nmass flow controller (flow
rate controller) (2), a three-way valve (3) arranged i mredi ately upstream
side of the nass flow controller (2), and a two-way val ve (4) arranged

i edi ately upstream side of the three-way valve (3) as the plurality of
fluid control instrunents (2) , (3), (4), respectively. The second
line (Q includes a nass flow controller (2), a purge line changing bl ock
joint (5) arranged i medi ately upstream side of the mass flow controller
(2) , andBReHE vRyY VEaPser ey SFiaryedtRe it AT@Y p'sts e SUEF the
purge line changing block joint (5) as the plurality of fluid control

i nstrumerdsux@yity (HE | (I8N G espactiovel §nsasuppngstrated iR g.(4).  In
other words, in the second line (Q , the three-way valve (3) as that

provi ded respéetivesy.and third lines (P1), (P3) is replaced by the purge
I'i ne changing block joint (5) of the present invention. The mass
fl ow control | erTi{@xseddnel 1 hneet@Maynvdinies(3)madheé lowocowayrvalee (24), and
the block joints (6), (7), (8), (9) arranged on the |ower stage are the
sane as tdhoserdyél usheatranghngi Blobk hpiathen )wardeanddie immediay:alat ve (4)
is provided with a gas inlet channel for process gas (4a) and a gas outl et

channel , {&tpefeessigast (tGR) mepeniENgw espeebiveky (2N, sah@vercwiiHiace
thereof, and the three-way valve (3) (see Fig. 5) is provided with a

process gas1ial @l ghanngkbd(Bmedfa Pl Y@ das da 8t dehannele H3bje . 1iaRd an
outl et channel (3c) common to both gases opening on a | ower surface

thereof . éﬂ?%§lﬁé%hﬁfé?w%8§{ﬁkvq3s§ . 3k, thie preeass &% imhels channegl: (3a)

and the out anne are always in conmmuni Cation, and the purge gas
instruments (2), (4), (5) respectively, as illustrated in Fig.

2. In other words, in the second line (Q), the three-way valve
(3) as that provided in the first and third lines (Pl), (P3)
is replaced by the purge line changing block joint (5) of the
present invention.

The mass flow controller (2), the three-way valve (3),
the two-way valve (4), and the block joints (6), (7), (8), (9)
arranged on the lower stage are the same as those illustrated
in Fig. 5. In other words, the two-way valve (4) is provided
with a gas inlet channel for process gas (4a) and a gas outlet
channel for process gas (4b) opening respectively on a lower
surface thereof, and the three-way valve (3) (see Fig. 5) is
provided with a process gas inlet channel (3a), a purge gas
inlet channel (3b), and an outlet channel (3c¢) common to both
gases opening on a lower surface thereocf. In the three-way
valve (3), the process gas inlet channel (3a) and the outlet

channel (3c) are always in communication, and the purge gas

dod



inl et channel (3b) and the outlet channel (3c) are brought into

communi cation or out of comunication by swtching the position of the

t hree-way valve (3) The two-way valve (4) is supported by the two bl ock
joints (6) , (7) and the three-way valve (3) is supported by the bl ock
joints (7) , (8) and part of the single manifold block joint (9) COMTIC ||
to the three lines (P1) (Q , (P3)In this manner, the three-way val ve (3)
is supported by the three block joints (7) , (8 , (9) in total, and a

t hree-wav, val ve_channel portion_i ncl udi n% a process gas Jinlet channel (7a)

. a pur gelRERt chrenedhAdReIENDERS Ol ATt ( THhRRE PTRAYRE IR t o
both gases opening respectively on the top surface is f ormed by these
bl ock | oim@nqryiqc'{tgyl@ @1 out of communication by switching” the
position of the three-way valve (3).
The two-way valve (4) is supported by the two block joints
(6), (7)), and the three-way valve (3) is supported by the block
joints (7), (8) and part of the single manifold block joint
(9) common to the three lines (P1), (Q), (P3). In this manner,
the three-way valve (3) is supported by the three block joints
(7), (8), (9) in total, and a three-way valve channel portion
including a process gas inlet channel (7a), a purge gas inlet
channel (9a), and an outlet channel (8a) common to both gases
opening respectively on the top surface is formed by these block
joints (7), (8), (9).
The purge line changing block joint (5) has a square shape
in plan view (Fig. 1) and a substantially square shape in side
view (Fig. 2), is formed into a block shape projecting at a
center portion in front view (not illustrated), and both end
portions having a lower level are mounted on the corresponding
block joints (7), (8), (9) with the bolts (10) as illustrated
in Fig. 1.
The purge line changing block joint (5) includes a
process gas inlet channel (5a) in communication with the
process gas inlet channel (7a) of the three-way valve channel

portion, an outlet channel (5b) common to both gases

communicating the process gas inlet channel (5a) and the outlet

12



The purge line changing block joint (5 has a square shape in plan view
(Fig. 1) and a substantially square shape in side view (Fig. 2) , is
formed, into a block shape projecting at a center portion in front view
(not illustrated) , and both end portions having a | ower |evel are nounted
on the corresponding block joints (7) , (8) , (9) with the bolts (10) as
illustrated in Fig. 1. The purge line chancing block joint (5)

i ncl udes a process gas inlet channel (5a) in comrunication with the process
gas inlet channel (7a)_of the three-way. val ye chﬁﬂnel ortion, an qutlet
channel (BHR¥idR )t of Fdththasesvey Y%éﬁaﬁﬁle[ EOEFgeﬁssa Gag  fitet
channel (5a) and the outlet channel (8a) of the three-way val ve_channel
portion, textdrmel (1@ MAaliy SOMRBL GaF IFiiftt 4o P UH%h 98Fe 1pdfde gas
inlet channel (9a) of the three-way val ve channel portion. but termnating
t he sane,clamhal néfepurgfe ghs ithirseoranneplysdchemnednmmpdr eaPRoRUki th t he
outl et channel (5b) and opening on the top surface. The new purge gas inl et
channel (Sshmimsaipioyitdes ssrteh ancy ki ndwi atoprojecirigf gderinel ((Be) so as
to allow connection to external piping. The new purge gas inlet channel

(5d) al soin rcopermmintaatdomwiviit thicheupiliecessagasli hblel aladmmeinitian and t he
new purge gas iniet channel (5d), the process gas inlet channel (5a), and

t he outl eth&€haspekutBh)ef or thannienvertrets Geshapelét shasneiewsd) is  As
illustrated in Fig. 3, inthe first and third lines (P1), (P3) in the fluid

control apparalas ildh Preaessirdasichasneks iagchoext endihg) fsomd e t wo- way
valve (4) to the nass flow controller (2) via the three-wav valve (3) and

purge gas;{fQf AW S orichr eﬁgerhal%\ﬁéi&?anﬁ@iesn@@c@uﬁgéa{w& ng1fetom t he
purge gas inlet channel (9a) of the manifold block joint (9) to the nass

flow contgol | erq ((?s)d)gggrs{bhgntémﬁa%@aaﬁ/f&ﬂ%@ tBkeptoraed dds tiha came

manner as the relate . y using the purge |ine changi ng bl ock.

| 2100, ()enBOEESmgre MANRL 20} SILID JLOMANS, LB, ae (A 1o the
?ﬁtel g;gtﬁ%%% ?%s Oi&i%t'gga?ar&gneei | (BEa )C,h%'{]r% r}gléjlo%%étmcrﬁan(n@l i(":Sbf)Or med in
form an inverted Y-shape in side view.
As illustrated in Fig. 3, in the first and third lines
(P1), (P3) in the fluid control apparatus (1), process dJgas
channels each extending from the two-way valve (4) to the mass
flow controller (2) via the three-way valve (3) and purge gas
(for example, nitrogen N2 gas) channels each extending from
the purge gas inlet channel (9a) of the manifold block joint
(9) to the mass flow controller (2) via the three-way valve
(3) are formed in the same manner as the related art.
By using the purge line changing block joint (5), a
process gas channel extending from the two-way valve (4) to
the mass flow controller (2) via the process gas inlet channel
(5a) and the outlet channel (5b) of the purge line changing

block joint (5) is formed in the second line (Q). As regards

13



a channel extending fromthe purge gas inlet channel (9a.) of the manifold
bl ock joint (9) to the mass flow controller (2) via the purge |ine changi ng
bl ock joint (5) (the purge gas channel simlar to the first and third lines
(P1), (P3)), the channel. termnal (Sc) is provided on the purge |line
changi ng block joint (5) , and introduction of purge gas fromthe manifold
bl ock joint (9) is stopped by the channel term nal (5c) which closes the
purge gas inlet channel (9a) . Since the purge |ine changi ng bl ock joint

(5) is provided with the new purge gas inlet channel. (5d) .in _c ni cation
with the Sogfrenedh&iiendisg) EE GRS LR ESE @@%@%&%@%%3933% t op
surface, the purge gas (argon Ar gas in this case) can be introduced

t hrough &1y SEEHIGLT Lok fPamtt %@ ne@i Fof dafod GoicRRt el U8y d<€iing t he
new purge gas inlet channel (5d) , whereby an Ar purge gas channel.

ext endi ngriteo the pmsse {1 bwe comrolterblofkviainhe (pur §ehei RETERalgSNg bl ock
joint (5) is forned. In this manner, in all the lines (Pl) , (Q
(P3), pradessmagjasiandapucgetigastiarst iamdr cducddlines (k) nma$S )l .owhe
controller (2) As regards the purge gas, the sane purge gas is supplied. to
the two IdmesmdPlermifl) (Bica tbepmaniflefidobl dok guwigd 1(i%e changiag
different type of purge gas can be supplied to the remaining line (Q)

Ther ef or &1 9€9b8h0g 3)0 &he ipigRIddtiOChARGIeg dhodk oot mgh) fofldt he '
present invention, by replacing any one of the three-way' valves (3)

(provi dedyidrit Beikitneo( P23 dibdpdl HA) Bk thenhbuitkeoid Dl (appahatus of the
related art wth. the purge line changing block joint (5), the process gas

can be flowed asnicythger@lated arthaghdl a 9l f erenicd yRe wirdde iper ge gas
(argon gas, for exanple) can be supplied from above the purge |ine changing

block | oi s Py L1 S iPlAeking . pUROS, Q2% SYARKY ehanng) Rirddhgakel at ed

art (for exa €, a nitrogen gas sinply channel) . Here, the operation to

e s AL A0 L 1 Y g e gt pang BasEL gy by
Che PUrSe e Chenok 0 BLock Lol tu B3, BRSLALATMISLEA N Ui vay
pur e Gas, can, be changsd oxiLemel v sssl Y MO, Lhe pecessibb i
three |1 naessy(sl?:le)m( g)i’ff(egé)nta%gom the manifold block joint (9) by using

the new purge gas inlet channel (5d), whereby an Ar purge gas

channel extending to the mass flow controller (2) via the purge

line changing block joint (5) is formed.

In this manner, in all the lines (P1l), (Q), (P3), process

gas and purge gas are introduced into the mass flow controller

(2). As regards the purge gas, the same purge gas is supplied

to the two lines (Pl), (P3) via the manifold block joint (9),

and a different type of purge gas can be supplied to the

remaining line (Q). Therefore, according to the purge line

changing block joint (5) of the present invention, by replacing

any one of the three-way valves (3) (provided in the line (P2)

in Fig. 4) of the fluid control apparatus of the related art
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illustrated in the description given above, a plurality of, four or nore,
lines are also applicable. In this case, the three-way valve is connected
to an upper side of the three-way val ve channel portion in at |east one of
the plurality of lines and the purge |line changing block joint is connected
to the upper side of the three-way val e channel portion in at |east one of
the plurality of lines. In a case where the process gas is introduced in a
state in:which the purge Iine changi ng bl ock joint is nounted, the new

purge gas |nl et channel ortjon _becaones a aIIed dead s ace (gas
trap) , ant-héitGe Pyt hbae ‘F}E)‘?%%Ih%grﬁlct% Jc?é‘&f éﬁ cet h?cﬁr‘?&%ﬁ%

reducing the length of the flow channel, or enploying a structure |n mhich
the procesd? gl filfiwad @ranmelhesarlangdt ﬁétou@n@taéhhrgﬁererr SHvRg ©f
constantly in conmuni cati on by using a nmechani smof the three-way val ve may
be enpl oyete PudEStIdal (Avenn aifs i thor examplplcotali mp tsorHe 9sF ds@m 3
invention, a different type of purge gas can be introduced froma new purge
gas inIetah@eanﬂkaQﬁnmhelpumgehhhgénghhhgbhgjbintk(5tﬂwhihéﬂﬁhmnk#myforning
a significant renodeling of the fluid control apparatus by replacing the

t hr ee- waya vial v@e cpanexipgell  aclidreneippel thale-afattdie drowerf et aganpdient menber
which forns the three-way val ve channel portion with the purge |ine

changi ng &l Rckrpeent gasostipplyt beahneant.i oHeeent theueeraa iomproverent of
performance of the fluid control apparatus forned by integrating a
pluralitypefréimbd £oPtdIRInd NS MHERESe of the purge gas is achieved

only by demounting the three-way valve (3) by removing the bolts

(10) and mounting the purge line changing block joint (5) to

a position where the three-way valve (3) is removed from with

the bolts (10), so that the type of the purge gas can be changed

extremely easily without the necessity of a significant

remodeling of the fluid control apparatus (1).

Although only the three lines (P1), (Q), (P2) are
illustrated in the description given above, a plurality of,
four or more, lines are also applicable. In this case, the
three-way valve is connected to an upper side of the three-way
valve channel portion in at least one of the plurality of lines
and the purge line changing block joint is connected to the
upper side of the three-way vale channel portion in at least
one of the plurality of lines. In a case where the process
gas is introduced in a state in-which the purge line changing
block joint is mounted, the new purge gas inlet channel (9a)

portion becomes a so-called dead space (gas trap), and hence

a method of reducing the dead space, for example, by reducing
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CLAI M5 [ C ai m 1] A purge |line changing block joint configured to be
connected to an upper side of a |ower stage joint nenber which forns a
process gas inlet channel, a purge gas inlet channel, and an outlet channel
common to both gases opening respectively on the top surface, conprising:
a process gas inlet channel in comunication with the process gas inlet
channel of the |ower stage joint nenber, an outlet channel communi cating
the process gas inlet channel and the outlet channel of the | ower stage
joint menmber, a channel termnal not in conmuni.cation with the purge gas
inl et chdiRIIBITEhLT s SrAGETIIRL b SMAY 1% r’?atffi%utrpﬁe me, and
a new purge gas_inlet channel in comunication with the outlet channel.
[ O ai m 2]which the pro¢esy BeniRort Fpdgiud Seomnd SPRP L BLPF GREPMSY of
lines arranged in parallel, each of the lines including a flow rate
cont rol | ef3bla ang-cpmp bealtly, langoamuphcasigaybyalsendrad arfarsEme fupper
stage and a plurality of joint nenbers arranged on a | ower stage, a
mani f ol d theckhjeerwaasvalyei ney negbenpapyafiged on the | ower stage and
configured to connect at |least two of the plurality of lines, the plurality
of joint Trehdersial rangetalbonlacyower side of the three-way valve formng a
t hree-way val ve channel portion including a process gas inlet

According to the present invention, a different type of

purge gas can be introduced from a new purge gas inlet channel
of the purge line changing block joint without performing a
significant remodeling of the fluid control apparatus by
replacing the three-way valve connected to the upper side of
the lower stage joint member which forms the three-way valve
channel portion with the purge line changing block joint, so
that the invention contributes to improvement of performance
of the fluid control apparatus formed by integrating a

plurality of fluid control instruments.

16



channel ,

gases opening respectively on the top surface by a block joint or
the mani fold bl ock joint provided for each of the |ines,

a purge gas inlet channel, and an outlet channel conunon to both

part of
t he three-way

val ve including a gas inlet channel. for process gas, purge gas inlet

channel, and an outlet channel common to both gases opening in a | ower
surface thereof so that purge gas is fed to the flowrate controller by the
t hree-way val ve, wherein the three-way valve is connected to an
upper side of the three-way val ve channel portion in at |east one of the

plurality of lines, a purge |line chgﬁéFwﬁ bl ock joint is connected to the

upper si

de of the three-way val ve channel portion in at |east one of

t he

pluralityl®finnkk, the purge line changing block joint includes a process
| et channel in comunication with the process gas i nl et channel of

gas il E

the three-way VAl Rerghaddéle pghanding block IJgindut¢et

Harp@| to be

comuni cating the process gas inlet channel, and the outlet channel
t hr ee- waycomheet eharmeh popet oride of a lowerisdmus Joenkimeibeptwhiieh

conmmuni cation with the purge gas inlet channel

channel
channel ,

of the

of the three-way val ve

poothora pubcessnyaat imbget hehaanel , andurge gas metwghargelgas inl et

in conmmunication with the outlet channel.
and an outlet channel common to both gases opening respectively

on the top surface, comprising:

a process gas inlet channel in communication with the
process gas inlet channel of the lower stage joint member, an
outlet channel communicating the process gas inlet channel and
the outlet channel of the lower stage joint member, a channel
terminal not in communication with the purge gas inlet channel
of the lower stage joint member but terminating the same, and
a new purge gas inlet channel in communication with the outlet
channel.

[Claim 2]

A fluid control apparatus comprising: a plurality of
lines arranged in parallel, each of the lines including a flow
rate controller, a two-way valve, and a three-way valve
arranged on an upper stage and a plurality of joint members
arranged on a lower stage, a manifold block joint as a joint
member arranged on the lower stage and configured to connect
at least two of the plurality of lines, the plurality of joint
members arranged on a lower side of the three-way valve forming

a three-way valve channel portion including a process gas inlet
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channel, apurge gas inlet channel, and an outlet channel common
to both gases opening respectively on the top surface by a block
joint or part of the manifold block joint provided for each
of the lines, the three-way valve including a gas inlet channel
for process gas, purge gas inlet channel, and an outlet channel
common to both gases opening in a lower surface thereof so that
purge gas is fed to the flow rate controller by the three-way
valve, wherein

the three-way valve is connected to an upper side of the
three-way valve channel portion in at least one of the plurality
of lines, a purge line changing block joint is connected to
the upper side of the three-way valve channel portion in at
least one of the plurality of lines, the purge line changing
block joint includes a process gas inlet channel in
communication with the process gas inlet channel of the
three-way valve channel portion,

an outlet channel communicating the process gas inlet
channel and the outlet channel of the three-way valve channel
portion,

a channel terminal not in communication with the purge
gas inlet channel of the three-way valve channel portion but
terminating the same, and

a new purge gas inlet channel in communication with the

outlet channel.
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