TI TLE OF THE | NVENTI ON SHUTOFF- OPENI NG DEVI CE
BACKGROUND OF THE | NVENTI ON The present inventjion relates to
shut of f- openi ng 5 devices, for exanple, for use in¢ @fg Q@reﬂ7

appafat us i ncl uded in sem conduct or manufacturin eqU|pnént and

nore particularly to shutoff-opening devices conprising waPa&?TQLLIy of
val ves, to be provided at the fluid inlet and/or fluid gu

fluid control ler such as a 10 maseflow controller and adapted to cl ose’ or
open a plurality of fluid channels. FIG 4 shows a

conventi onal shut of f-opening device 81 installed at the fluid inlet
side of a nmasefl ow controller (see JP-A-172265/1993). The device 81
com 15 prises a first on-of f TEILE Q2 THEGNVENTE@Nt he inlet (at | ef t
in the drawing), and a second on-off valve 83 cl ose to the inlet (at
right in the drawing). The firStSHUFOFF-ORENINGaDE¥IGR conprises a first

val ve main body 84 and a first valve actuator 86. The second on-off

val ve 83 .

BACKGROUND OF THE INVENTION
The present invention relates to shutoff-opening
5 devices, for exzample, for use in £luid control apparatus
included in semiconductor manufacturing equipment, and
more particularly to shutoff-opening devices comprising
a plurality of valves, to be provided at the £fluid inlet
and/or fluid outlet of a fluid controller such as a
10 massflow controller and adapted to close or open a
plurality of £luid channels.
FIG. 4 shows a conventional shutoff-opening device
81 installed at the £fluid inlet side of a massflow
controller (see JP-A-172265/1993). The device 81 com-
15 prises a first on-off valve 82 remote from the inlet (at
left in the drawing), and s second on-off valve 83 close
to the inlet (at right in the drawing). The first on-
off valve 82 comprises a first valve main body 84 and a
first valve actuator 86. The second on-off valve 83
20 comprises a second valve main bedy 85 integral with the
first valve main body 84, and a sacond valve actuator
87.‘ The first valve main body 84 has a first fluid

inflow channel 88, and a first fluid outflow channel 90



20 conprises a second valve main body 85 integral with the first valve
mai n body 84, and a second val ve act uat or 87. The first valve main body
84 has a first fluid i nfl ow channel 88, and a first fluid outflow
channel 90 2 conmuni cat i ng
with the inflow channel 88 via a val ve chanmber 89. The conmuni cation
bet ween the channels 90 and 88 is shut off or established by operating
the first val ve actuator 86. The second valve mai'n body 85 has a 5
mai n outfl ow channel 91 always conmunicating with the out f | ow channel
90 of the first valve main body 84 for 2 discharging a first fluid
toward the inlet of the massfl ow controller, a second fluid inflow

channel 93 chanmungcanéngnWiohetha olredldvehannedn8s8i dkaocd vékvysecond 10
val ve main body 85 and the other end communicating with a val ve

chamber 92, andcaamgeendsf | UrHe SeemMER da ¥ IheWween tBEBaBREANSYs hgYi ng one
end comruni cating with the second fluid inflow channel 93 via the

val ve charber 92andgt g shut GEPSS: ¥kaUIIRAECBPTHPRERLLAY YA heddtf i 0

out fl ow
valve actuator 88, .The second valve main body 85 has a

5 main outflow channel 91 always communicating with the
outflow channel 90 of the first valve main body 84 for
discharging a first fluid toward the inlet of the
massflow controller, a second fluid inflow channel 93
having one end opening at the becttem side of the secend

10 valve main body 85 and the other end communicating with
a valve chamber 92, and a second fluid sacondary cutflow
channel 94 having one snd communicating with the sacond
fluid inflow channel 93 via the valve chamber 92 and the
other end always communicating with the main outflow

15 channel 91. The communication between the channels 94
and 93 is shut 6ff or eatablished by operating the
second valve actuator 87. Indicated at 95, 96 in FIG, 4
are diaphragms which are movable upward or downward
within the respective valve chambers 89, 92 with the

20 upward or downward movement of respective valve stems
97, 98 by the operation of the valve actuators 86, 87,
whereby the respective inflow channels 88, 93 are shut
off or opened.

With shutoff-opening davicas of the type described,



15 channel 91. The conmuni cati on between the channels 94 and 93 is
shut off or established by operating the second val ve actuator 87.
Indicated at 95, 96 in FIG 4 are di aphragns which are novabl e upward
or déwnward wi thin the respective valve chanbers 89, 92 with the 20
upward or downward novenent of respective valve stens 97, 98 by the
operation of the valve actuators 86, 87, wher eby the respective inflow
channel s 88, 93 are shut of f or opened. Wt h shut of f-openi ng '
devi ces of the type descri bed, 3
It is usual practice to pass a first fluid3(e.qg., process gas) through
the device, thereafter pass a second fluid (e.g., purge gas) with the

flow of first it fg uishdlipeactitedtot psseby fhirethalgiidg (Bhe.first fluid
5 fromthe device and replacing the first fluid by the second fluid,

and subsequent | ypRassad fad) khkolbHi ¢he devfidl Rhel@ £iteirSpakkund and the
second fluid are alternatively passed through the conventi onal
shutof f - ONSAidKE daviie (8L ql.n blRgl OLAOV NEHRMRC Flow of first
fluid interrupted, thersby discharging the first fluid
5 from the device and replacing the first fluid by the
second fluid, and subsequently pass the first fluid
again. The first fluid and the second fluid are
alternatiyely passed through the conventicnal shutoff-
opening device 81 in the following manner.
10 Filrst, the first wvalve actuator 86 and the second
valve actuator 87 are operated to cpen the first on-off
Qalve 82 and close the second on-off valve 83, whereby
the first fluld is caused to flow into the inlet of the
massflow controller via the inflow channel 88 and the
15 outflow channel 90 of the first valve body 84 and
through the main outflow channel 91 of the second valve
main body 85. At this time, the second fluid secondary
outflow channel 94 is filled with the first fluid. The
actuators 86, 87 are then operated to close the first
20 on-off valve 82 and open the sacond on-off valve 83,
whereby the second fluid is introduced into the inlet of
the massflow controller via the second £luid inflow

channel 93, the second fluid sacondary outflow channel

94 and the main outflow channel 91. At this time, the



10 First, the first valve actuator 86 and the second val ve
actuator, 87 are operated to open the first on-off val ve 82 and cl ose
the second on-off valve 83, whereby the first fluid is caused to flow
into the inlet of the massfl ow controller via the inflow channel 88
and the 15 outflow channel 90 of the first valve body 84 and t hr ough
the main outfl ow channel 91 of the second val ve mai n body 85. At this
time, the second fluid secondary outflow channel 94 is filled with the
first fluid. The actuators 86, 87 are then operated to close the first
20 on-off val ve 82 and open the second on-4ff val ve 83, wher eby the
second fluid is introduced into the inlet of the massflow controller
via the second Becondi filubd/ £lows lwhiiel d¥3vingeowtcondtiie pxRSIURdary

out f | ow channel 94 and the main outflow channel 91. At this tinme, the
4 second fthedebf otse wbitet dlivnddgemainkygt be thessacendary t her eof

the first fluid remaining in the secondary outfl ow channel 94 and the
subsequent mai No@yELlb@Vichannel 94 and the subsequent main outflow .
channel 91, and the first f£luid ocutflow channel 90 of
5 the first valve main body 84 is to be f£filled with the
second fluid.

In the case where the first fluid and the second
fluid are.alternatively passed through the shutofif-
opening device upon a change-over, it is very important

10 +to replace one fluid by the other fluid quickly to
assure the £fluid to be passed of its purity.

The conventional shutoff-opening device 81 has the
following problem. When the second fluid is introduced
into the second on-off valve 83 of the conventional

15 device 81 through the second £fluid inflow channel 93
after the passage of the first f£fluid, the firgt fluid
remaining in the first fluid outflow channel 90 of the
first valve main body 84 becomes mixed in small portions
with the second fluid, presenting difficulty in

20 replacing the first fluid by the second.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a

shutoff-opening device which permits quick replacement

of one fluid by another £luid to assure the £fluid to be



channel 91, and the first fluid outfl ow channel 90 of 5 the first valve

mai n body 84 is to be filled with the second f1 uid. In the
case where the first fluid and the second fluid are alternatively
passed t hrough the shutoff- openi ng devi ce upon a change-over, it is
very inportant 10 to replace one fluid by the other fluid quickly to
assure the fluid to be passed of its purity. The conventi ona

shut of f - openi ng device 81 has the foll owi ng problem Wen the second
fluid is introduced into the second on-off valve 83 of the
conventional 15 device 81 through the sefond fluid inflow channel 93
after the passage of the first fluid, the first fluid remaining in the
first fluid out fpaasaeshaféltsopupity he first valve nain body 84 becones
m xed in small portions with the second fluid, presenting difficulty
in 20 replacing time prasehkuisvéytidie prenddds a shutoff-opening

SUWWARY OF THE | NVENTI ON An object of the present inventionis to

provide a duiidd aaa?&&ggngeaiﬁmmm REF Rallye8URBH €E8Pbacenent
of one fluid by another fluid to assure the fluid to be
installed at a fluid inlet and/or a fluid outlet of a
5 massflow controller or like £luid controller for closing
or opening a plurality of fluid channels, the shutoff-
opening device being characterized in that a valve main
bedy of a; least one of the valves has a first inflow
channel, a firgt outflow channel and a seccnd inflow or
10 outflow channel, the first inflow chiannel being always
in communication with the first cutflow channel through
a valve chamber, a valve element being operable to bring
the second inflow or outflow channel into or out of
communication with the first inflow channel and the
15 f£first outflow channel through the valve chamber.

In the case where the shutoff-opening device is
installed at the fluid inlet side of a fluid controller,
the second inflow or outflow channel serves as an inflow
channel for a second fluid (such as a process gas in a

20 semiconductor manufacturing apparatus), the first inflow
channel serves as an inflow channel for a first fluid
{such as a purge gas for use in the apparatus), and the
first outflow channel serves as an outflow channel for

the first and second £fluids in common.



5 passed of its purity. The present invention provides a

shut of f - openi ng device conprising a plurality of valves and to be
installed at a fluid inlet and/or a fluid outlet of a 5 massflow
controller or like fluid controller for closing or opening a plurality
of fluid channels, the shutoff- openi ng devi ce being characterized in
that a valve main body of at |east one of the valves has a first

i nfl ow channel, a first outfl ow channel and a second inflow or 10
outfl ow channel, the first inflow channel being al ways in

comruni cation with the first outflow chann@l through a val ve chanber,
a val ve el enent beingioperable to brin second inflow or outflow

t he
channel into or out This 3rra%5ﬁﬂ%#¢(ﬂﬁﬁiNPQMQﬁ$GFEEe¢iV%Fhi¥#f%ﬁ@4ﬂﬁhﬁﬁél and
the 15 first outfl ow channel through the val ve chanber. In the
case where the §a6toBf wbpralngadehuveff-wopening devaceel of the fluid inlet
side of a fluid controller, the second i nflow or outfl ow channel

serves as an infintention dbaprevided =t sgeoflufiduidlésushdasofs th@cess gas
in a 20 sem conductor manufacturing apparatus), the first inflow

channel serves g3yal cBhtowileanasd fmiluidd mSkallbdi ¥ havingsaichimsc a purge
gas for use in the apparatus), and the
5 4inflow channel 61, a second outflow channel €64 and a

gecond inflow or ocutflow channel 63. For example, an
actuator 38 is firgt operated to bring the second £fluid
inflow channel (second inflow or outflow channel) 63
into communication with the first £luid inflow channel

10 (first inflow channel) 61 and the common outflow channel
(first outflow channel) 64, causing the second £fluid to
flow from the inflow channel 63 into the outflow channal
64. The actuator 33 is thereafter cperated to shut off
the inflow channel 63 ‘and pass the first fluid through

15 the inflow channel 61 and the common ocutflow channel 64.
At this time, the first fluid drives out the second
fluid remaining in the outflow channel 64 by virtue of
its own pressure, whereby the stata in which the second
fluid is mixed with the first £luid is obviated rapidly,

20 permitting the first fluid only to flow through the
device in a short pericd of time.

In the case were the shutoff-opening device is

installed at the fluid outlet side of the fluid

controller, the second inflow or cutflow channal serves



first outflow channel serves as an outfl ow channel for the first and
second fluids in common. 6
This arrangement will be described with reference to FIG 3 wherein a
shut of f - openi ng device 1 of the invention is provided at the fluid
inlet side of the fluid controller and includes a valve 7 having a
first 5 inflow channel 61, a second outflow channel 64 and a second
i nflow or outflow channel 63. For exanple, an actuator 38 is first
operated to bring the second fluid i nfl ow channel (second inflow or
outfl ow channel) 63 into communicati@n with the first fluid inflow
channel 10 (first inflow channel) 61 and the common outfl ow channel
(first outfl owahameiytiow chashel for theosrpdndifduld, the £L58Efromthe
i nfl ow channel 63 into the outfl ow channel 64. The actuator 38 is
t hereafter opergutfidw cHannedf Berves adecan ndivflahahacned3farndthass the
first fluid through 15 the inflow channel 61 and the common outfl ow
channel 64. £#¥a4 Néluild, Mandt BRef F168+ finf TowlrdnephedUisetrb@ssasoan
inflow channel for the first and secend f£fluids in
5 common. Thig arrangement serves the same function as
above to produce the same effect, since the inflow-
outflow relation in this case is merely reverse to that
of the above case.
Prefarably, the shutoff-cpening device further
10 comprises a check valve having an upstream valve main
body, a central valve main body, a8 downstream valve main
body and a check mechanism.
Prefarably, the check mechanism of the check valve
comprises a tubular stationary seal member disposed in a
15 rightward recess formed in the central valve main body,
a tubular movable sezl member disposed downstream from
the stationary seal member and opposed thereto, and a
diaphragm held between the central valve main body and
the downstream valve main body for moving the movable
20 seal member forward and rearward. When the fluid (purge
gas in the embodiment to be described below) flows into
the inflow channel the check valve, the pressure of the

fluid deforms the diaphragm forward, consequently moving

the movable seal member out of contact with the



fluid remaining in the outfl ow channel 64 by virtue of Its own
pressure, whereby the state in which the second fluid is mxed with the
first fluid is obviated rapidly, 20 permtting the first fluid only to

fl ow through the device in a short period of tinme. In the case
were the shutoff-opening device is installed at the fluid outlet side
of the fluid controller, the second inflow or outflow channel serves

7 as an outflow channel for the second fluid, the first out f | ow
channel serves as an outflow channel for the first fluid, and the first
I nfl ow channel serves as an i nfl ow ch@nnel for the first and second
fluids in 5 common. This arrangenent serves the sane function as

above to producstatieonsaye seaflemenbef nceTheefjudd Fhows bYoUirted @€l ation in
this case is nerely reverse to that of the above case.

Preferably, the sl prepeniragsdeni tesfds titer ret@ssonptbsébeacehflow val ve

havi ng an upstream val ve main
channel of the check valve through the interior of the
movable seal member. On the other hand, when the £luid
5 is about to flow raversely from the cutflow channel into
the recess with the introduction of £luid into the
inflow channel discontinued, the diaphragm is deformed
rearward, consequently bringing the mcvabls seal member
into contact with the stationary seal member and
10 blocking the reverse flow of the fluid from the ocutflow
channel into the recess.
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a front view showing a £fluid control
apparatus having incorporated therein shutocff-opening
15 devices ambodying the invention;
FIG. 2 is an exploded perspective view of the same;
FIG. 3 is a view in vertical section of one of the
shutoff-opening devices; and
FIG. 4 is a view in vertical section of a
20 conventional shutoff-opening device.
DESCRIPTION OF THE PREFERRED EMBODIMENT
An embodiment of the invention will be described
with reference to the drawings.

The termsg front, rear, upper, lower, right and left



body, a central

val ve conprises a tubular stationary sea
rightward recess fornmed in the central valve main body, a tubul ar

val ve mai n body, a downstream val ve main body and a
check nmechani sm Preferably, the check nmechani smof the check

novabl e seal nenber di sposed downstream from the stationary sea
and opposed thereto, and a di aphragm hel d between the central val ve
t he downstream val ve nain body for noving the novable 20 -

mai n body and

seal nenber forward and rearward. \Wen the fluid (purge

menber disposed in a 15

nmenber

gas in the

enbodi nent to be described below) flows ifto the infl ow channel the

check val ve, the pressure of _the

fluid deforns the diaphragm forward,

consequent | y nm@Rehderein ygedpbased e AIGreddetheurightchabdceideih the

stationary seal nmenber. The fluid flows by virtue of its own pressure
frominside th&heedesfé-hand shdeouthie apper sdidanast thet hewehezide aife
through the interior of the novabl e seal nenber. On the other hand,

when the fluid

5

10

15

20

the drawing are referred to as front, rear, upper and
lowezr, respectively, and the terms right and left ars
uged for the device as it is viewed from the rear
forward. These terms are used for the sake of
convenience, anﬁ the device may be used with the front-
rear relationship as reversed, or the upper and lower
sides thersof positioned as the left and right sides.

FIGS. 1 to 3 show shutoff-opening devices 1, 2
embodying the invention. These devices 1, 2 are
installed st the inlet gide (rear sids) and the outlet
side (front side) of a massflow controller 3 or liks
fluid controller to provide a fluid control apparatus 4,
for example, for use in semiconductor manufacturing
equipment.

The shutoff-opening device 1 at the inlet side
comprises a first check valve 5, first on-off valve 6
and second on-off valve 7 which are arranged in this
order in a2 direction from the rear toward the massflow
controller 3, The shutoff-opening device 2 comprises a
third on-off valve 8, fourth on-off valve 8, fifth on-
off valve 10 and second check valve 11 which are

arranged in this order forward at the front side of the



5 1is about to flow reversely fromthe outfl ow channel into t he recess
with the introduction of fluid into the I nf 1 ow channel discontinued,

t he, di aphragm i s def or med rearward, consequently bringing the novabl e
seal nenber into contact with the stationary seal nmenber and 10

bl ocking the reverse flow of the fluid fromthe outfl ow channel into

t he recess. BRI EF DESCRI PTI ON OF THE DRAW NGS FI G
1is afront view showing a fluid control appar at us havi ng i ncor por at ed

therein shutoff-opening 15 devices enbogﬁtng the invention; FIG 2
I s an expl oded perspective view of the s ; FIG 3 is aviewin
vertical section of e of the shut of f - openi ng devi ces; and

FIG 4is a vieﬁVW?F&£;Qﬂ Gal section of a 20 conventional shut of f - openi ng
devi ce. DESCRI PTI ON OF THE PREFERRED ENMBODI MENT An
enbodi ment of the EREnERoRLEi valves deschi fod 9, 10)wRFeRPF&$@Bchice to the

dr awi ngs. The terns front, rear, upper, lower, right and |eft
rectangular parallelepipedal valve main body 37 (39, 41,

43, 45) and an actuator 36 (38, 40, 42, 44) attached to
5 +the valve main body from above for suitably closing oz
opening a fluid channel inside the main body. Each
check valve 5 (11) comprises an upstream (rear) valve
main body. 33 (46), a central valve main bedy 34 (47)
connected to the main body 33 (46) with screws, a
10 downstream (front) valve main body 35 (48) connected to
the main body 34 (47) with screws and a check mechanism
49 to be described below.
The f£luid control apparatus 4 comprises a purge gas
introduction line 28 connected to the first check valve
15 §, a process gas introduction line 29 connected to the
second on~off valve 7, an evacuating line 30 ccnnected
to the third on-off valve B, a process gas feed line 31
connected to the fourth on-off valve 9, and a purge gas
discharge line 32 connected to ths second check valve
20 11.
Disposed beneath the upstream valve main body 33 of
the first check valve 5 is a channel block 12 having
thereunder a joint 13 for connection to the purge gas

introduction line 28. Disposed beneath the downstream



9 are herein used based on FIG 1; the right-hand side, t he

| eft-hand side, the upper side and the | ower side of the drawi ng are
referred to as front, rear, upper and | ower, respectively, and the
terms right and left are 5 used for the device as it is viewed fromthe
rear forward. These ternms are used for the sake of conveni ence,
and the device may be used with the front- rear relationship as
reversed, or the upper and | ower sides thereof positioned as the |eft
and right sides. 10 FIGS. 1 to 3 show shutoff-opening devices 1, 2
enbodyi ng the invention. These devices 1,12 are installed at the inlet
side (rear side) and the outl et side (front side) of a nassfl ow

controll er 3 orvédlwe main bioldy @5coift thél £irsto ghewkd dralxaf Build sont r ol
apparatus 4, 15 for exanple, for use in sem conductor nmanufacturing

equi pnent . channdihe1vakt Qi4f fopectbngedtidivetd thie Wadvenheinsbédy
conprises a first check valve 5, first on- off val ve 6 and second

on-of f -val ve 7 g¢n5¥1gﬁgafa&§%ngﬁdofg gguf? order in a direction from
the rear toward the massf contr er’ 3. The shutof f- openi ng devi ce

2 comprises a icgiog, dOELn¥QLl¥ﬁ s S half BhliyV3bVEe9end LN on-

of f val ve 10 and seco ck~valrve
5 second on-off valve 7 is a channel block 15 having

thereunder a joint 16 for connection to the proceass gas
introduction line 29. A channel bleck 17 for connection
to the massflow controller 3 is provided on the front
side of the valve main bedy 39 of the seccnd on-off
10 wvalve 7.
Disposed on the rear side of the massflow controller
3 is an inlet channel block 18 which {s cconnected to the
channel block 17 in front of the valve main body 39 of
the second on-off valve 7 with screws driven in from
15 above. An outlet channel block 19 symmetric with tha
inlet channel block 18 is provided on the front side of
the massflow controller 3.
Disposed on the rear side of the valve main body 41
of the third on-cff valve 8 is a channel block 20 for
20 connection to the outlet channel block 19 on the front
side of the massflow controller 3. A channel block 21
having thereunder a joint 22 for connection to the
evacuating line 30 in communication with a vacuum pump

is provided beneath the valve main body 41 of the third



arranged in this orde
10 -controller 3.
a . rectangul ar pa
45) and an actuator 3
from above for suitab
mai n body. Each

mai n body. 33 (46), a
mai n body 33 (46) wt
(48) connected to
mechani sm 49 to
appar atus 4 corfireds

the first check val ve

r forward at the front side of the

Each on-off valves 6 (7, 8, 9, 10) conprises
ral | el epi pedal val ve main body 37 (39, 41, 43,
6 (38, 40, 42, 44) attached to 5 the val ve nmain body

|y closing or opening a fluid channel inside the
check valve 5 (11) conprises an upstream (rear) valve
central valve nmain body 34 (47) connected to the

h screws, a 10 downstream (front) valve main body 35
the main body 34 (&) with screws and a check

be descri bed bel ow. The fluid control

Wﬁlﬁﬁrée gas i ntroduction |ine 28 connected to
15 5, a process gas introduction |ine 29 connected

to the second Faovdfedy heneath the anslmeamiadig body 308 oéntket ed to

the third on-off valv
fourth

e 8, a process gas feed line 31
on-off valve 9 is a channel block 23 having

thersunder a joint 24 for connection to the process gas

S <feed line 31 in communication with a process chamber.

A channel bleck 25 for connection to the upstream

valve main body 45 of the second check valve 11 is

disposed on the front gide of the valve main bedy 45 of

the fifth cn-off valve 10.

10 Digposed beneath the downstream valve main body 48

of the

having

second check valve 11 is a channel block 26

on the front side therecf a joint 27 for

connaction to the purges gas discharge line 32.

in

the first and second check valves 5, 11, the

1S upstream valve main bodies 33, 46 are fastened to the

respectiva channel blocks 12, 25 thersbeneath with

sScrews

driven in from above the bodies 33, 46, and the

downstream valve main bodies 35, 48 ara faztened to the

respective channel blocks 14, 26 therebeneath with

20 screws

driven in from above the bodies 35, 48.

Accordingly, the check valves 5, 11 can be removed

upward

by removing these screws.

FI1G. 3 is a sectional view showing the shutoff-

opening device 1 at the inlet side, With referaence to



connected to the fourth on-off valve 9, and a purge gas - discharge |line

32 connected to the second check valve 20 11. Di sposed beneath the
upstream val ve mai n body 33 of the first check valve 5 is a channel

bl ock 12 havi ng t hereunder a joint 13 for connection to the purge gas

I ntroduction |ine 28. D sposed beneath the downstream

val ve main body 35 of the first check valve 5 is a channel bl ock 14
for connection to the valve nain body 37 of the first on-off valve 6.
Positioned beneath the valve main body 39 of the 5 second on-off valve 7
I's a channel block 15 having thereunddr a joint 16 for connection to

t he process gas I ntroduction line 29. A channel block 17 for

connecti on this Aravwdag/ | B8 doherdorecogstrugkinn RY Wit Hesy ont

side of the valve main body 39 of the second on-off 10 valve 7.
Di sposed on t hecheck wallee d§, tfirshsef-lodf vadveobl and secorsl ian-awffi nl et
channel bl ock 18 which is connected to the
valve 7 will be described.
The check mechanism 49 of the first check valve 5
5 comprises a tubular stationary seal member 51 disposed
in a rightward recess 34a formed in the central valve
main body 34, a tubular movable seal member 52 disposed
downstream f£rom the stationary seal member 51 and
opposed thereto, and a diaphragm 53 held between the
10 central valve main body 34 and the downstream valve main
body 35 for moving the movable seal member 52 forward
and rearward., The upstream valve main body 33 of the
firgt check valve 5 has an inverted L-shaped inflow
channel 54 having one end opened downward and the other
15 end opened forward. The downstream valve main bedy 35
of the valve 5 has an inverted L-shaped outflow channel
56 having one end ocpened downward and the other end
opened rearward. The peripheral wall of the stationary
seal member 51 is formed with a communication channel §S
20 for holding the inflow channel 54 in communication with
the interior of the recess 34a therethrough. The seal
member 51 has a front end closzed with an end wall.

Accordingly, when the rear end of the movable seal

member 52 is away from the end wall of the stationary



channel block 17 in front of the valve main body 39 of t he second
on-off.valve 7 with screws driven in from 15 above. An outl et channel

bl ock 19 symmetric with the i nl et channel block 18 is provided on the
front side of the massf |ow controller 3. Di sposed on the rear
side of the valve main body 41 of the third on-off valve 8 is a
channel bl ock 20 for 20 connection to the outlet channel block 19 on the
front side of the nassflow controller 3. A channel block 21 havi ng
t hereunder a joint 22 for connection to the evacuating line 30 in
comuni cation with a vacuum punp I s ptdovi ded beneath the valve main
body 41 of the third 12

on-of f val ve 8.seal memberPi58yi dedibepaasiblacforalayFluddntbodyow3 of the
fourth on-off valve 9 is a channel bl ock 23 having t her eunder a joint
24 for connect ifhrduyt hepcQeazsangasbetweadreethd iraar3éndnodotheni cation with
a process chanber. A channel block 25 for connection to the
upstream movable seal member 52 and the end wall of the

stationary ssal member 51 from inside the recess 34a

S5 dinto the movable seal member 52 or from inside the seal
member 52 into the recess 34a. Conversely 1f the rear
end ¢f the movable seal member 52 is brought into
contact with the end wall of the stationary seal member
51, the flow of £luid from inside the recess 34a into

10 the movable seal member 52 or from inside the sesl
member 52 into the recess 34a is blocked.

When a fluid (purge gas in the present embodiment)
flows into the inflow channel 54 of the first check
valve 5, the pressures of the £fluid deforms the diaphragm

15 53 forward, consequently moving the movable seal member
52 out of contact with the stationary seal member 51.
The fluid flows by virtue of its own pressurs from
inside the recess 34a into the outflow channel 356
through the interior of the movable seal member 52, On

20 the other hand, when the fluid is about to flow
raversely from the ocutflow channel 58 int¢o the recass
34a with the introduction of £luid into the inflow
channel 54 digcontinued, the diaphragm 53 is deformed

rearward, consequently bringing the movable seal member



val ve main body 46 of the second check valve 11 is di sposed on th
front side of the valve main body 45 of the fifth on-off valve 10
Di sposed beneath the downstream val ve main body 48 of the second

valve 11 is a channel bl ock 26 having on the front side thereof a

joint 27 for

connection to the purge gas discharge |ine 32.

In the first and second check valves 5, 11, the 15 upstream val ve nai
bodi es 33, 46 are fastened to the respective channel blocks 12, 2
t her ebeneath with screws driven in from above the bodies 33, 46,

t he downst ream val ve mai n bodi es 35,138 are fastened to the
respective channel bl ocks 14, 26 therebeneath with 20 screws _driven

from above the
be renoved

sectional view
Wth reference

10

15

20

SRdinte Ipntagt withasher atabignanh EedlcMemper,dd 8nd ]
upward by renovi ng these screws. FIG 3 is a
sisokigg tdhe deveokb- flow ofethengflichd Foom &het hutEhpwet
;;;nnel 56 into the recess 34a. Although not shiin, the
gecond check valve 11 has the same construction as the
first check valve 5.

The connection channel block 14 provided beneath the
downstream valve main body 41 of the first check valve §
is formed.with an L-ghaped communication channel 57
communicaéing with the outflow channel 56 of the first
check valve 5.

The valve main body 37 of the first on-off valve 6
has an L-shaped inflow channel 58 communicating with the
communication channel 57, and an L-shaped cutflow
channel 60 communicating with the inflow channel 58
through a valve chamber 59. The communication bestween
the channels 60 and 58 is shut off or established by the
operation of the valve actuator 36. The first on-off
valve 6 has a diaphragm (valve element) 65 to serve as a
diaphragm valve which is normally cpen, When a valve
stem 66 for pressing the diaphragm 65 is lowered, the
inflow channel 58 is blocKked. Although not shown, the
fifth on-off valve 10 is of the same type as the first

on-off valve 6, and corresponds to the valve 6 as used

with its front-rear relation, i.e., the inflow channel

e
.10
check

n
5
and
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this drawing, the interior construction of the first check val ve 5,

first on-off valve 6 and second on-off valve 7 will be descri bed.

The check mechanism 49 of the first check valve 5 5 conprises a tubular
stationary seal nenber 51 disposed in arightward recess 34a forned in
the central valve mai n body 34, a tubul ar novabl e seal nenber 52

di sposed downstream fromthe stationary seal nenber 51 and

opposed thereto, and a di aphragm 53 hel d between the 10 central valve nain
body 34 and the downstream val ve nmain body 35 for noving the novable
seal nmenber 52 forward and rearward. L&he upstream val ve nmai n body 33
of the first check valve 5 has an inverted L-shaped infl ow

channel 54 havi agdotbe eonit Hivn ahagoedvardvengedhe ot her 15 end opened
forward. The downstream val ve nmai n body 35 of the valve 5 has an

i nverted L-shaped olité | walwhanaisl body 38 dfvimg sewmhodropdfedadven®ard and
the ot her end opened rearward. The peripheral wall of the stationary
seal nenber 51 is formed widh = fAeeUBLGRE | ORfIhardidndEl 630 hak@nghol di ng
the inflow channel 54 in comunication with the interior of tﬁe recess
34a ther et hr ougbne TERd SESHmunicaRABCL1 R ERE B-dH4pdq %ﬂlaﬁ%ﬂaﬁhbhl an end
wal | . Accordingly, when the rear end of the novabl e seal menber 52

i's anay fromsthggegd ¥od | Ofst! RG-3E2 {QIPEY6 and the other end
communicating with a valve chamber 62, a second fluid
inflow channel 63 having one end communicating with an
inflow channel (not shown) of the channel block 15 under
the valve main body 39 and the other end communicating

10 with the valve chamber 62, and an outflow channel 64
adapted for use with first and second fluids in common
and having one end communicating with the chamber 62 and
the other end communicating with an inflow channel of
the channel block 17 for connection to the masaflow

15 controller 3. The first fluid inflow channel 61 is
always in communication with the common cutflow channel
64 through the valve chamber 62. The second fluid
inflow channel 63 communicates with the inflow channel
61 and the outflow channel 64 via the valve chamber 63,

20 the communication being shut off or established by a
diaphragm (valve element) 67; The second on-off valve 7
is a diaphragm valve which is normally closed. A valve
stem 68 for pressing the diaphragm 67 is raised within

the valve chamber 62 by the operation of the valve



14 seal nmenmber 52, it is possible for a fluid to flow t hrough the
cl earance between the rear end of the novabl e seal nenber 52 and the
end wall of the stationary seal menber 51 frominside the recess 34a
5 into the novabl e seal nenber 52 or frominside the seal menber 52
into the recess 34a. Conversely if the rear end of the novabl e seal
menber 52 is brought into contact with the end wall of the stationary
seal nenber 51, the flow of fluid frominside the recess 34a into 10
t he novabl e seal nenber 52 or frominside the seal menber 52 into the
recess 34a is bl ocked. When a fluil¥ (purge gas in the present
enbodi nent) flows into the inflow channel 54 of the first check
val ve 5, the preastwstorf 38hewhénebly detiersacande fdudghiafhow 1shanebrifr d,
consequent |y noving the novabl e seal nenber 52 out of contact with the
stationary seal izeopeneldl. Even widld |theal dHemmmlbp3vist bkocked t sthoawn
pressure from ~ inside the recess 34a into the outflow channel 56
through the int gt glutleiABYED eharefdl Iy hedd € communication
with the common outflow channel 64 through an annular
8 groove 623 formed in the bottom wall of the valve
chamber 62.
With the fluid control apparatus described, a
process gas is introduced into the second on-off valve 7
through the process gaes introduction line 29, with the
10 £irst on-off valve 6 closed, the second on-off valve 7
opened, the third on-off valve 8 closed, the fouxrth on-
off valve 9 opened and the f£ifth on-off valve 10 closed.
The process gas, having its flow rats controlled by the
magsflow controller 3, is fed to the process chamber via
15 the third on-off valve 8, fourth on-off valve 9 and
process gas feed line 31. A purge gas is thereafter
introcduced into the first check valve 5 through the
purge gas introduction line 28, with the first on-off
valve 6 openaed, the second on~off valve 7 closed, the
20 <third on-off valve 8 closed, the fourth on-off valve 9
closed and the fifth on-off valve 10 opened, whersupon
the purge gas flows through the first check valve 5,

first on-off valve 6, second on-off valve 7, massflow

controller 3, third on-off valve 8, fourth on-off valve



20 the other hand, when the fluid is about to flow reversely fromthe
outfl ow channel 56 into the recess 34a with the introduction of fluid
into the inflow channel 54 discontinued, the diaphragm 53 is deforned
rearward, consequently bringing the novabl e seal nenber 52
Into contact with the stationary seal nenber 51 and bl ocki ng the
reverse flow of the fluid fromthe outfl ow channel 56 into the recess
34a. Although not shown, the second check valve 11 has the sane
construction as the 5 first check val ve 5. The connection channe
bl ock 14 provi ded beneath the dowlst r eam val ve main body 41 of the
first check valve 5 Is formed with an L-shaped communi cati on channel 57
communi cat i ng@ witifthheneedf valvehtnalac®bdothedie vVt 11 1@ndheck val ve 5.
The valve main body 37 of the first on-off valve 6 has an L-shaped
i nfl ow channgurfg® gasndisaharigegling [82,hehereby gtheudiludd i eantriednnel 57, and
an L-shaped outfl ow '
apparatus is purged of the procasgs ¢gas. Subsequently,
the apparatus is evacuated through the evacuating line
5 30, with the third on-off vélve 8 opened, whereby the
purgs gas remaining inside the apparatus is drawn off to
clean the intsrior of the apparatus.
With refersnce to FIG. 3, the flows of gases through
the shutoff-opening device 1 at the inlet side will be described.
10 For the passage of the second £luid (prcocess gas in
the prassent embcdiment), the seccend on-off valve 7 is
operatad by the valve actuator 38, that is, the secend
£luid inflow channel 63 is caused to communicate with
the first fluid inflow channel 61 and with the commen
15 outflow channel 64, permitting the seccnd £luid to flow
from the inflow channel 63 into the outflow channel 64.
When the first fluid (purge gas in the present
embodiment) is to be subsequently passed, the second on-
off valve 7 is operated through the valve actuator 38 to
20 shut off the second fluid inflow channel 63. The first
fluid flows through the first check valve §, connection
channel block 14 and £irst on-off valve 6 into the first

fluid inflow channel 61 of the second cn-cff valve 7 and

then into the massflow controller 3, forcing out the



channel 60 conmmunicating with the inflow channel 58 15 through a val ve
chanber .59. The communi cati on between t he channels 60 and 58 is shut
of f or established by the operation of the valve actuator 36. The
first on-off val ve 6 has a di aphragm (val ve elenent) 65 to serve as a
di aphragm val ve which is normally open. Wien a valve 20 stem 66 for
pressing the diaphragm 65 is | owered, the I nfl ow channel 58 is

bl ocked. Although not shown, the fifth on-off valve 10 is of the sane
type as the first on- off val ve 6, and corresponds to the valve 6 as
used with its front-rear relation, i.1® 6 the inflow channel

and the outfl ow channel, reversed. The val ve nmain body 39 of the
second on-of f vaeeend fluld remaining tin the WDUPH‘“?M‘FO@P%& 61
havi ng one end comuni cating with the L-shaped outfl ow channel 5 60

of the first onodf fthealvadvé Anbytvirtniehef did own pressunécatThiswith a
val ve chanber 62, a second fluid I nfl ow channel 53 havi ng one end
communi cating WgulcRly eliminates the state wherein the second £luid is
mixed with the first fluid, permitting the flow of the
5 first fluid (purge gas) only in a short pericd of time.
Although not shown in detail, the third on-off valve
8 and the fourth on-off valve 9 are of the same type as
the second on-off valve 7. The fourth on-off valye 9
corresponds to the sacond on-off valve 7 as used with
10 its front-rear relation reversed, i.e., with the inflow
channel and the cutflow channel reversed. The third on-
cff valve 8 corresponds to the second cn-cff valve 7 as
used with its front-rear relation reversed and further
with the outflow channel serving as an evacuating
15 channel.
The butting end faces of the valve main bodies 37,
39, 41, 43, 45, and the butting end faces of the valve
main bodies 33, 35, 39, 41, 43, 45, 46, 48 and the
channel blocks 12, 14, 15, 17, 18, 19, 20, 21, 23, 25,
20 26 have respective seal portions 69 which are all of the
same construction. The construction of the seal portion
6% will be described with raference to the butting end
faces of the channel block 14 beneath the downstream

valve main bedy 35 of the first check valve S5 and the



i nfl ow channel

mai n body 39 and the other end conmunicating 10 with the val ve chanber
and an outfl ow channel 64 adapted for use with first and second fl
I n conmon and havi ng one end comunicating with the chanber 62 and

the other end c
bl ock 17 for co
i nfl ow channel

channel 54

channel 63 comunicates with the infl ow ch@ghnel

(not shown) of the channel bl ock 15 under t he val ve

ommuni cating with an inflow channel of t he channel

62,
ui ds

nnection to the massflow 15 controller 3. The first fluid

61 is al ways i n conmunication with the common outfl

ow

t hrough the val ve chanber 62. The second fluid i nfl ow

61 and the outfl ow

channel 64 via the valve chanber 63, 20 the comunication being shut off

or established malye maiti dpdyagh ¢fathe firstern~-ofZ. vabvesécond on- of f

val ve 7 i's

a di aphragm val ve which is normally closed. A valve

stem

68 for pressing the mdeapikadfybdnd Srdce o td kihannel bbeckalyeamdanber 62

by the operatio
actuator 38, wh
Even while the

10

15

20

n of the valve

O P RGN LS 408} o osndd ymetscpEry
and have respective retainer holding heollow cylindrical
portiens 72, 73. An annular gasket 70 is interposed
between these end facesg, and a retainer 71 holds the
outer periphery of the gasket 70 %o cause the valve main
body 37 to retain the gasket 70. The retainer 71 can be
held by either one of the block 14 and valve main body
37. Accordingly, the various channel blocks 12, 14, 15,
17, 18, 19, 20, 21, 23, 25, 26 can be successively
joined to the different valve main bodies 33, 35, 37,
39, 41, 43, 45, 46, 48 without the necessity of checking
each of the butting end faces as to whether it is of the
male type or female type.

The valve main body 37 ¢of the first on-off valve §
and the valve main body 39 of the second on-0ff valve 7
can be in the form of an integral member without
interposing any seal portion thersbetween. Similarly,
the valve main body 41 of the third on-cff valve 8, the
valve main body 43 of the fourth on-off valve 9 and the
valve main body 45 of the £fifth on-off valve 10 may be
in the form of an integral member.

With the fluid control apparatus described, the

17



first fluid inflow channel 61 is held in conmunication wi th the common
out fl ow.channel 64 through an annul ar 5 groove 62a fornmed in the bottom
wal | of the valve chamber 62. Wth the fluid control
apparatus described, a process gas is introduced into the second
on-of f valve 7 t hrough the process gas introduction line 29, with the
10 first on-off valve 6 closed, the second on-off valve 7 opened, the
third on-off valve 8 closed, the fourth on- of f valve 9 opened and the
fifth on-off valve 10 cl osed. The process gas, having its flow rate
controll ed by the massflow controller2B, is fed to the process chanber
via 15 the third on-off valve 8, fourth on-off valve 9 and process gas
feed line 31. A purge gss ling Emdeaheeprocess ngasduiced mayt det repfliaced check
val ve 5 through the purge gas introduction line 28, with the first

on- of f val vep$ afermeashhdians acealeBattalaytioe. 7 MeoFdw bfethd0d third
on-of f valve 8 closed, the fourth on-off valve 9 closed and the fifth

on-off valve 10 opsogsy JAC'IPMhen pe EEF1REIDPEN Ipiiyel BalUGBLENE

first check val ve b5, first on-o?? val ve 6, second on-off valve 7,

massf | ow COPLELAIP! Srnd WHudo28-8hbnY RS Voethad QU 1A ThietkY8e

§ comprisesz two on-off valves 6, 7, and the shutoff-
opening device Z at the outlet side has three on-off
valves 8, §, 10, whereas the number of component on-off
valves is variable suitably. Shutoff-opening devices
each comprising a suitable number of cn-cff valves are

10 arranged respectively at the inlet side and ocutlet side
of a massflow controller, and such arrangements are
further arranged in parallel to provide a fluid control
apparatus for use in semiconductor manufacturing

aquipment.



9, fifth on-off valve 10, second check valve 11 and pur ge gas

di scharge line 32, whereby the fluid control apparatus i s purged of

t he process gas. Subsequently, t he apparatus is evacuated through the
evacuating line 5 30, with the third on-off valve 8 opened, whereby the
purge gas remaining inside the apparatus is drawn off to cl ean the

I nterior of the apparatus. Wth reference to FIG 3, the flows of
gases through t he shut of f - openi ng device 1 at—the intet—stde—w || be
described. 10 For the passage of the second ocess gas in

t he present enbodi nent), the second on-off28alve 7 #! "Zlum[u H by t he
val ve actuator 38, that is, the second fluid

caused to connunWh&teistlaimad ishe first fluid |nflom/channel 61" and with
the common 15 outflow channel 64, permtting the second fluid to fl ow

fromthe inflow chammela Ghutdif€-bhenonyf dewicdarmmdri®ing a pludbenitpe first
fluid (purge gas in the present enbodi nent) is to be subsequently

passed, the secogfl eitves andito val YRs¥al3e@Pet ad efl Ul QwaBtt Bagyakve
actuator 38 to 20 shut of f the second fluid inflow channel 63. The first
fluid ocutlet of a massflow controller or like fluid
5 ceontroller for clesing or opening a plurality of fluid
channels, the shutoff-cpening device being characterized
in that a valve main body of at least one of the valves
has a first inflow channel, a first outflow channel and
a second inflow or cutflow channel, the first inflow
10 ochannel baing always in communication with the first
cutflow channel through & valve chamber, a valve alement
being operable to bring the second inflow or outflow
channel into or out of communication with thé first
inflow channel and the first outflow channel through the
15 valve chamber.
2. A shutoff-opening device according to claim 1
which is to be installed at a £luid inlet side of a
fluid controller in a semiconductor manufacturing
apparatus and wherein the second inflow or outflow
20 channel serves as an inflow channel for a process gas,
and the first inflow channel serves as an inflow channel
for a purge gas, the first cutflow chanﬁel being
serviceable as an outflow channel for the two gases in

common .



fluid flows through the first check valve 5, connection channel bl ock

14 and first on-off valve 6 into the first fluid inflow channel 61 of
t he second on-off valve 7 and then into the massflow controller 3,
forcing out the second fluid remaining in the conmon
outfl ow channel 64 of the valve 7 by virtue of its own pressure. This
quickly elimnates the state wherein the second fluid is m xed Wi th
the first fluid, permtting the flow of the 5 fI” lﬂ as)
only in a short period of tine. Al t hough m’ P"mmlaqmgmf he
third on-off val ve 8 and the fourth opgoff valve 9 ate ® e sane
type as the second on-off valve 7. The fourth on-off valve 9

corresponds to the ?ecﬂnghﬂ@ﬁ@ﬂoﬁéﬁ#’xf%%@sid&%hc\%ﬁfﬂn 100 &afgopt - rear

relati on reversed, annel nd t he outfl ow

channel reverseq?ime j_tshl bgn ﬁst?%lﬁoﬁlaé Vﬁuqdcghrﬁagoggaetgfdge second

on-off valve 7 & used MA r ear ation reverse

further with the outfl channel se S an ev 15 channel
gluf& controgwgr gh gam coﬂgﬁc Or manu g

apparatus and wherein the sacond inflow or outflow

5 channel serves as an outflow channel for a process gas,
and the first outflow channel serves as an ocutflow
channel for a purge gas, the first inflow channel being
sarviceable as an inflow channel for the two gasas in
conmen .

10 4. A shutoff-opening device according to claim 1
which further comprises a check valve having an upstream
valve main body, a central valve main body, a downgtream
valve main body and a check mechanism.

5. A shuteff-opening device according to claim 4

15 wherein the check mechanism of the check valve comprises
a tubular stationary seal member disposed in a rightward
recess formed in the central valve main body, a3 tubular
movable seal member dispogsed downstream from the
staticnary seal membar and opposed theretc, and a

20 diaphragm held between the central valve main body and
the downstream valve main body for moving the movable

seal member forward and rearward.



The butting end faces of the valve main bodies 37, ° 39, 41, 43, 45, and

the butting end faces of the valve ‘mai n bodies 33, 35, 39, 41, 43, 45,
46, 48 and the channel blocks 12, ‘14, 15, 17, 18, 19, 20, 21, 23, 25,
20 26 have respective seal portions 69 which are all of the sane
construction. The construction of the seal portion 69 wll be
described with reference to the butting end faces of the channel bl ock
14 beneath the downstream val ve main body 35 of the first check val ve
5 and the 20 val ve mai n body
37 of the first on-off valve 6. Jhpe butting end face of the
channel bl ock 14 and that of the valve main body 37 are forned
symetrically and have raesTRCTioreTEEbasdipEudkol di ng hol | ow cyl i ndri cal
5 portions 72, 73. An annul ar gasket 70 is interposed bet ween t hese
end faces, and a retainer 71 hoI"GSFR{YBENING DEyE€Rr peri phery of the gasket
70 to cause the valve nain body 37 to retain the gasket 70. The

retai ner 71 can be A valve|kedyy hgist Remadncbedy tﬂ@@ﬁo&!&ﬂ!@&n@‘ﬁhﬂ%e mai n

body
channel for a first fluid, am inflow channel for a

gsecond fluid, and an outflow channel for the first and

§ second fluids in common. The first £luid inflow channel
ig always in communication with the common outflow
channel through a valve chamber. A valve element
operates to bring the second fluid inflow channel into
or out of communication with the first fluid inflow

10 channel and the common outflow channal.

(Fig. 3)



10 37. Accordingly, the various channel blocks 12, 14, 15, 17, 18, 19,

20, 21, 23, 25, 26 can be successively joined to the different valve
mai n bodi es 33, 35, 37, 39, 41, 43, 45, 46, 48 without the necessity
of checki ng each of the butting end faces as to whether it is of the
15 mal e type or fenale type. The valve main body 37 of the first
on-of f valve 6 and the valve main body 39 of the second on-off valve 7
can be in the formof an integral nenber without i nt er posi ng any seal
portion therebetween. Simlarly, 20 the valve main body 41 of the third
on-of f valve 8, the val ve main bodK/Aﬁ of the fourth on-off valve 9 and
t he val ve main body 45 of the fifth/on-off valve 10 may be in the
formof an integral nenber. Wth the fILnél(anrol appar at us

descri bed, the _ oo ~ s pur ge gas
line and the process gas |line may be repl o€ ;35325 h "other in a
reverse relation. The flow of the rocég;igﬁﬁ‘Ean=1 en be replaced by
t he purge gas nore rapidly. The Xhutoff-dgden| ng de\ 1 at the inlet
si de . N
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5 conprises two on-off valves 6, 7, and the shutoff- openi ng device 2
at the outlet side has three on-off valves 8, 9, 10, whereas the nunber
of conponent on-of f val ves is variable suitably. Shutoff-opening

devi ces each conprising a suitable nunber of on-off valves are 10
arranged respectively at the inlet side and outlet side of a massfl ow
controller, and such arrangenents are further arranged in parallel to
provide a fluid control apparatus for use in sem conductor

manuf act uri ng equi prent . What is clainmed is:

1. A shutoff-opening device conprisi ng;[Fl urality of valves and to be
installed at a fluid inlet and/or a | uid outlet of a masufl ow
controller or like fluid 5 controller for closing or opening a plurality
of fluid channel s, the shutoff-opening device being characterized

in that a valve main body of at |east one of the val ves has a first

I nfl ow channel, a first outfl ow channel Frch . 2




a second inflow or outflow channel, the first
al ways jin comunication wth the first outfl ow channel through a val ve
chanber, a val ve el enent bei ng operable to bring the second inflow or
out fl ow channel into or out of conmunication with the first

I nfl ow channel and the first outflow channel through the 15 valve chanber.
2. A shutoff-opening device according to claim1l which is to be
installed at a fluid inlet side of a fluid controller in a

sem conduct or manufacturing apparatus and wherein the second inflow or

outflow 20 channel serves as an infgny' hannel for a process gas,
and the first inflow channel serves a

inflow 10 channel being

an i nfl ow channel for a purge
gas, the first outflow channel being servi ceabl e as an outfl ow channel
for the two gases in comon.
23 3. A shutoff-opening device according to claiml which is
to be installed at a fluid outlet side of a

fluid controller in a
sem conduct or nmanufacturing-
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apparatus and wherein the second inflow or outflow 5 channel serves as an
outfl ow-thannel for a process gas, and the first outfl ow channel
serves as an outfl ow channel for a purge gas, the first inflow channel
bei ng serviceable as an inflow channel for the two gases in

common. 10 4. A shutoff-opening device according to claiml

whi ch further conprises a check val ve having an upstream val ve main
body, a central valve nmain body, a downstream val ve main body and a
check nechani sm 5. A shutoff-opening device according to claim4
15 wherein the check nechanismof the ghfdk val ve conprises a tubul ar
stationary seal nenber disposed in a rightward recess fornmed in the
central valve main body, a tubular novabl e seal nenber di sposed
downstream fromt he stationary seal nenber and opposed thereto, and a
20 di aphragm hel d between the central valve main body and t he
downstream val ve main body for noving the novabl e seal nenber forward

and rearward. N F‘G 4
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