"Fl ui 4*F"0® Control Valwe" This invention relates to ad&abe4+ 42
assenbl y. for handling high purity gas used mai nly 1.n

sem conduct or 5 manufacturing apparatus and the |ike. Mre péP?ﬁcularly,
it sets out to provide a valve, usually bl ock-shaped, which is
connected to the outlet side of other valves I ncorporated in the

pi pings so as to discharge pronptly. and snoothly the residual gas in
the pipings in which the 10 valves are incorporated. General ly,
the pipings for féeding gas to a process 1 chanber for formng a film
on a wafer, which is an essential part in a sem conductor

manufacturing 15 apparatus,"Hlaidofdiow \@antreel Meobwe'l n Figure 6, in which

a plurality of block-shaped valves 40 in a structure of

This invention relates to a valve assembly for handling
high purity gas used mainly in semiconductor
5 manufacturing apparatus and the like. More particularly,
it sets out to provide a valve, usually block-shaped,
which is connected to the outlet side of other valves
incorporated in the pipings so as to discharge promptly
and smoothly the residual gas in the pipings in which the

10 valves are incorporated.

Generally, the pipings for feeding gas to a process
chamber for forming a film on a wafer, which is an
essential part in a semiconductor manufacturing

15 apparatus, is constituted as shown in Figure 6, in which
a plurality of block-shaped valves 40 in a structure of

- integrally combining plural valves are incorporated into

g&s feed pipings leading to the process chamber (not
shown), and by properly controlling the wvalves 40,

20 various gases Gl;'Gz, G;, G;, G; are alternately supplied

iﬁto the process chamber through the block 40.

In Figure 6, reference numeral 41 is a branch pipe
connected to  the gas feed pipings, 42 1is a valve
25 installed in the branch pipe 41, and 43 is a vacuum pump

connected to the branch pipe 41.



[ ntegFéFT?’%onbining plural valves are incorporated into gas feed pipings

|l eading to the process chanber (not shown), and by properly
controlling the valves 40, 20 various gases Jerr], err], Jerr],
err], Jerr] are alternately supplied into the process chanber

t hrough the bl ock 40. In Figure 6, reference nuneral 41 is a branch
pi pe connected to the gas feed pipings, 42 is a valve 25 installed
in the branch pipe 41, and 43 is a vacuum punp . connected to the
branch pi pe 41. 2 : 2 The

pi pings into which the val ves 40 are incorporated can be smaller in

t he i nner vol Whe gfigimgiipeopwbiahethe valves ohpamsal inicdrpeins tegs camt o
which a plurality of single val ves are incorporated, and hence

advant ages aré&e smaller in the inner volume of the pipe passage as
compared with pipings into which a plurality of single

valves are incorporated, and hence advantages are

5 exhibited, for instance; the gas replacement performance

is enhanced and generation of particles can be prevented.

In the process chamber used in semiconductor manufacture,
it is necessary to change the type of the gas to be
10 supplied inside, or discharge the gas from the process
chamber. For this purpose, it is necessary to discharge
also the residual gas in the pipings (the thick line
porﬁions in Figure 6) where the wvalves 40 are
incorporated.
15
To discharge the residual gas in the pipings where the
valves 40 are incorporated, in the conventional method,
first the supply of gas is stopped, and then the residual
gas is discharged by using the vacuum pump 43 and the
20 bfanch pipe 41 connected to thé gas feed pipings at the

downstream side of the block valves 40.

However, if the iﬁner volume of the pipings is relatively
large, when the closing valve 42 provided at the intake
25 side of the vacuum pump 43 is opened durihg continuous
operation for discharging the residual gas, the degree

of vacuum at the vacuum pump 43 side drops sharply.



5 exhi bited, for instance, the gas replacement performance I s enhanced
and generation of particles can be prevented. In the process chanber
used in sem conduct or manufact ure, it is necessary to change the type
of the gas to be .10 supplied inside, or discharge the gas fromthe
process chanber. For this purpose, it is necessary to discharge

al so the residual gas in the pipings (the thick line portions in
‘Figure 6) where the valves 40 are i ncorporated. 15 To di scharge
the residual gas in the pipings where the3 val ves 40 are incorporat ed,

I n the conventional nethod, first the supply of gas is stopped, and
then the resi drgides tqgleqompyessh e Pipings ndoweraddiuhsufggreeand
the 20 branch_pipe 41 connected to the gas feed pipings at the ]

downst r eam si Rf ofVaqimh| 3k Pal PESSERTe  closeo ey ethe f atmesSPRREL /0l une

f th i pin is relativel | a , when the closi va] ve 42 provided
gt :hg PnFakg%messure, to % desirngﬁggree of wacuum g%e vacu%m

pump 43 only, it takes a considerably long time if a

5 vacuum pump of a large capacity is used.

Accordingly, in the conventional system of directly
~decompressing the pipings by the vacuum pump 43 alone,
the residual gas in the pipings cannot be discharged

10 promptly and smoothly.

It is a primary object of the invention to provide a
valve capable of discharging promptly and smoothly the
residual gas in the piping where other valves are

15 incorporated.

To achieve the object, the invention provides an assembly
coﬁprising_a gas feed passage possessing an inlet and an
outlet, a branch passage possessing an outlet, branched
20 off from and connected to the gas feed passage, a body
having a tank or chamber formed in the branch passage,
a first valve provided in the body for opening and
closing the gas feed passage at the downstream side of
the place from which the branch passage is branched off
25 and a second valve provided in the body for opening and
cloéing the branch passage at the upstream side of the

tank or chamber.



25 .side of the vacuum punp 43 is opened during continuous operation

for di'scharging. the residual gas, the degree of vacuum at the vacuum
punp 43 side drops sharply. ' 3
Besi des to deconpress the pipings, lowered in the degree of vacuumto
a pressure close to the atnospheric pressure, to a desired degree of
vacuum by the vacuum punp 43 only, it takes a considerably long tine
if a 5 vacuum punp of a large capacity is used. Accordingly, in the
conventional systemof directly deco#pressing the pipings by the
vacuum punp 43 al one, t he residual gas in the pipings cannot be

di scharged 10They ¥agvey wikh skbst ifhamber is incorporated into the

pipings for feeding gas into the process chamber of a
semiconductor manufacturing apparatus. That is, the
.inlet and outlet of the gas feed passage of the block
5 valve with the chamber are connected to the gas feed
pipings and the outlet of the branch passage is connected

to the vacuum pump through the branch pipe.

When the branch passage is closed by manipu_lating the
10 second valve and the gas feed passage is opened by
manipulating the first valve, the gas supplied from the
gas feed source flows into the process chamber side

through the gas feed passage.

15 Moreover, by evacuating the chamber in advance by the
vacuum pump, and stopping the gas feed, when the gas feed
passage is closed by manipulating the f.irst valve and the
branch passage is opened by manipulating the second
valve, the residual gas in the gas feed passage and

20 branch passage, and the residual gas in the pipings are
sucked out forcibly and femoved by the sum of the vacuum
in the tank chamber and the vacuum at the vacuum pump
side. As a resﬁlt, the residual gas in the conduit .c;:én
be discharged promptly and securely.

25
The invention will now be described by way of example

with reference to the drawings wherein:-



It is a primary object of the invention to provide a val ve capabl e of
dirscharging pronptly and snoothly the residual gas in the piping where
ot her valves are 15 i ncorporated. To achi eve the object, the

i nvention provides an assenbly conprising a gas feed passage
possessing an inlet and an ~outlet, a branch passage possessing an
outlet, branched 20 off fromand connected to the gas feed passage, a
body having a tank or chanber formed in the branch passage, a
first valve provided in the body for openibng and closing the gas feed
passage at the_downstream si de of the place fromwhich the branch
passage i s brafit@egeoflf ips5a finpnt seitewd afal ¥ebgocki deallven whthbdwnk or

openi ng and cl osing the branch passage_ at the upstream side of the
tank or chanbefhamber in an embodiment of the invention.

Figure 2 is a plan view of the block valve with tank

5 chamber.

Figure 3 is a partially cut-away front view of the block

valve with tank chamber.

10 Figure 4 is a partially cut-away left side view of the

block valve with tank chamber.

Figure 5 is a schematic block diaéram of incorporating
the block valve with tank chamber into gas pipings.

15 |
Figure 6 is a schematic block diagram of incorporating
a plurality of block valves into gas pipings as already

described.

20 Referring now to the drawings, an embodiment of the

invention is described in detail below:

Figure 1 through Figure 4 shows a block valve with‘a
tank/chamber according to an embodiment of the invention,
25 and this block valve with tank/chamber cbmprises body 1,
first valve 2, second valve 3, first joint 4, and second

joint 5, among others. Direct touch type metal diaphragm



4 The valve with the chanber is incorporated into the pi pi ngs for
feeding gas into the process chanber of a sem conduct or manuf acturing
appar at us. That is, the inlet and outlet of the gas feed passage of
t he bl ock 5 wvalve with the chanber are connected to the gas feed
pi pings and the outlet of the branch passage is connected to the
vacuum punp through the branch pi pe. When the branch passage is
cl osed by manipulating the 10 second valve and the gas feed passage is
opened by mani pul ating the first val ge, the gas supplied fromthe
gas feed source flows into the process chanber side t hrough t he gas
feed passage. valiés dbecosed,ad\tley it nalve T lanberedandadradnee oy t he
vacuum punp, and stopping the gas feed, when the gas feed passage i s
closed by manipulating the first valve and the branch passage is
opened by mani ulatlng the second val ve, the residual %ﬁs in the gas
feed passage afde body 1 is formed nearly in a block form, being made
of stainless steel or other metal material, and consists
5 of a main body la in the block form and a 1lid 1b in the
shape of a plate welded to the left side of the main body
la. In the body 1, as shown in Figure 3 and Figure 4,
a gas feed passage 6 possessing an inlet 6a at the rear
side lc (rear side in Figure 3) of the main body la, and
10 an outlet 6b at a front side 1d (front side in Figure 3)
of the main body la, and a branch passage 7 connected to
and communicating with the gas feed passage 6 and
possessing an outlet 7a in the 1lid 1b are formed.
Furthermore, in the midst of the branch passage 7, a
15 tank/chamber 8 possessing an appropriate capacity is
formed. In this embodiment, the tank/chamber 8 has a
recess formed at the left side of the main body la and
opened on one side as shown in Figure 3, and the opening

of the recess is closed with the 1lid 1b in the anti-tight

20 state.

The first valve 2 is provided at the upper side le of the
body 1, so as to open and close the gas feed passage 6
at the downstream side of the place where the branch

25 passage 7 is connected (see Figure 5).

The first valve 2 is formed on the top le of the body 1,



20 branch passage, and the residual gas in the pipings are sucked out

forcibly and renoved by the sum of the vacuum I n the tank chanber and
t he vacuum at the vacuum punp side. As aresult, the residual gas in
the conduit can be di scharged pronptly and securely. 25 The

i nvention wll now be described by way of exanple with reference to

t he draw ngs wherein: - ' 5

Figure 1 is a front view of a block valve with tank chanber in an
enbodi nent of the invention. Figure 2 is a plan view of the bl ock

valve with tank 5 chanber.
and comprises a concave first valve chamber 9 opened

upward and communicating with the gas feed passage 6, a
first valve seat 10 in an annular form made of synthetic
resin buried in the bottom of the first valve chamber 9,
5 a first diaphragm 11 of thin metal plate (stainless
steel, Inconel, etc.) disposed in the first valve chamber
9, and abutting aQainst and departing from the first
valve seat 10 by upward and downward movement of the
middle part while keeping airtight the first valve
10 chamber 9, a first bonnet 12 of tubular form made of
metal for holding and fixing air tightly the outer
periphery of the first diaphrgm.ll in co-operation with
the body 1, a first bonnet nut 13 being screwed to the
body 1 side for pressing and fixing the first bonnet 12
15 to the body 1 side, a metal first stem 15 elevatably
supported on the first bonnet 12 and provided at the
lower end with a first diaphragm holder 14 abutting
against the middle of the fiist diaphragm 11, a first
spring 16 for thrusting the first stem 15 to the lower
20 side to abut the first diaphragm 11 against the first
valve seat 10, and a first drive unit 17 coupled to the
first stem 15 and comprising a fluid actuator or the like
for elevating the first stem 15 against the thrusting:
force of the spring 16.
25
When driving fluid- (air, etc.) is fed into the first

drive unit 17 of the valve, the first stem 15 goes up by



Figure 3 is a partially cut-away front view of the block valve with

t ank chanber. 10 Figure 4 is a partially cut-away | eft side view of the
bl ock val ve with tank chanber. Figure 5 is a schematic bl ock diagram
of incorporating t he bl ock valve with tank chanber into gas pipings.

15 Figure 6 is a schematic bl ock diagram of incorporating a
plurality of block valves into gas pipings as already descri bed. 20
Referring now to the draw ngs, an enbodi ment of the i nvention is
described in detail bel ow Figure 8 through Figure 4 shows a bl ock
valve with a t ank/ chanber according to an enbodi nent of the invention

25 and this bloekreaniegwthe thmwksthagbdiommpof sekebbilyst, springf iltst
val ve 2, second valve 3, first joint 4, and second

and accordingly the first diaphragm 11 is pushed upward

by its elastic force and fluid pressure to be departed

from the first valve seat 10. When supply of driving

5 fluid is stopped, the first stem 15 is lowered by.the

thrusting force of the first spring 16, and the middle

of the first diaphragm 11 is pushed downward by the first

stem 15 to be seated on the first valve seat 10.

10 The second valve 3 is provided'at the bottom 1f side of
the body 1, and is designed to open and close the branch
passage 7 at the upstream side of the tank chamber 8 (see
Figure 5). The second valve 3 is composed the same as
the first valve_2.

15
That is, the second valve 3 is formed at the lower side
1f of the body 1, and comprises a concave second valve
chamber 18 opened downward and communicating with the
branch passage 7, a second valve seat 19 provided in the

20 bottom of the second valve chamber 18, a second diaphragm
20 for keeping airtight the second valve chamber 18 and
abutting against and departing from the second valve éeat
19 by upward and downward movement of the middle part,
a second bonnet 21 inserted into the second valve chamber

25 18 for pressing and fixing the outer periphery of the
second diaphragm 20 air tightly in co-operation with the

body 1, a second bonnet nut 22 screwed to the body 1 side



joint 5, anong others. Direct touch type netal diaphragm

6 - *val ves are used as the first valve 2 and second val ve 3. The
body 1 is formed nearly in a block form being nade of stainless steel
or other nmetal material, and consists 5 of a main body la in the bl ock
formand a lid Ib in the shape of a plate welded to the left side of
the mai n body la. In the body 1, as shown in Figure 3 and Fi gure 4,

a gas feed passage 6 possessing an inlet 6a at-the rear side 1lc (rear
side in Figure 3) of the main body la, an® 10 an outlet 6b at a front
side 1d (front_side in Figure 3 of the main body |la, and a branch

passage 7 connfR¥ RFe%sing anghfikidimthie faggapdibanngte 2lgte theedogdyssage

6 and | posls egﬂigg %n ggéér? L%eimn 2t4hee|liega|t2b(i‘£re sfu(%)rpréelgtied on the
second bonnet 21, and provided at the upper end with a
second diaphragm holder 23 abutting against the middle

5 of the second diaphragm 20, a second spring 25 for
thrusting the second stem 24 in the direction of the
second valve seat 19 for abutting the second diaphragm
20 to the valve seat, and a second drive unit 26

comprising a fluid actuator for driving the second stem

10 24 against the thrusting force of the second spring 25.

The first and second joints 4, 5 are provided
respectively at the outlet 6b of the gas feed passage 6,
and the outlet 7a of the branch passage 7, so that

15 connection to the pipings may be facilitated.

That is, the first joint 4 consists of a first sleeve 27
welded to the outlet 6b of the gas feed passage 6 and
formed 6f stainless steel or other metal material, and
20 a first union nut 28 made of stainless steel and
externally fitted to the first sleeve 27, and the second
joint 5 consists of a second sleeve 29 welded to the
outlet 7a of the branch passagé 7, a second union nut 30
externally fitted to the second sleeve 29, and a bearing
25 31 interposed between the second sleeve 29 and second

union nut 30.



Fur t her nor e,

in the mdst of the branch passage 7, a 15 tank/chanber

8

possessi ng an appropriate capacity is formed. In this enbodi nent,

t he tank/chanber 8 has a recess formed at the left side of the main
opened on one side as shown in Figure 3, and the opening
of the recess is closed with the lid Ib in the anti-tight 20 state.
The first valve 2 is provided at the upper side |le of the body 1,

body | a and

as to open and close the gas feed passage 6

t he place where the branch . 25 passage A0s connected (see Figure 5).
The first valve 2 is forned on the top e of the body 1,

7

10

15

20

25

The operation of the block valve with tank/chamber A is

described below.

The block valve with the tank/chamber is incorporated
into the pipings for feeding gas into the process chamber
(not shown) in the semiconductor manufacturing apparatus
as shown in Figure 5, and is disposed at the secondary
side of a plurality of other block valves 32 installed
in the pipings. That is, the inlet 6a of the gas feed
passage 6 is connected to the outlet of the block valve
32 through a connection metal piece 33, and the first
joint 4 provided at the outlet 6b of the gas feed passage
6 is connected to a gas feed pipe 34 for leading the gas
into the process chamber.” The second joint 5 provided
at the outlet 7a of the branch passage 7 is connected to
a branch pipe 36 through a valve 35. This branch pipe
36 is connected to the vacuum pump (not shown) such as

rotary pump).

The inner volume of the tank/chamber 8 is larger than the
inner volume of the pipings (thick line parts in Figure
5) in which the block valves 32 are incorporated. The

first valve 2 and second valve 3 are normally closed.

When feeding gas into the process chamber by using the
pipings in which the block valve with tank/chamber A is

installed, the first valve 2 is opened while the second

SO

at the downstream si de of



and conprises a concave first val ve chanber 9 opened upward and
.conmmuni cating with the gas feed passage 6, a first valve seat 10 in an
annul ar form made of synthetic resin buried in the bottomof the first
val ve chanber 9, 5 a first diaphragm 11 of thin netal plate (stainless
steel, Inconel, etc.) disposed in the first val ve chanber 9, and
abutting against and departing fromthe first val ve seat 10 by upward
and downward novenent of the m ddl e part while keeping airtight the
first valve 10 chanber 9, a first bonndil 12 of tubul ar form nmade of

metal for holding and fixing air tightly the outer peri phery of the
first diaphrgmalve 3 cbs opbeaedon Whalt is, when by flirstfstem BoOndst nut
13 being screwed to the body 1 side for pressing and fixing the first
bonnet 12 15 ekeyatad futthe diigst dnimeaundity 47 ,sthe firstediepbirpgm
supported on the first bonnet 12 and provided at the |l ower end with a
first diaphradm not deshed sppvardgin its;guiddke (pp thegedastiendomcest

di aphragm 11, a first spring 16 for .thrusting the first stem15 to the
| oner 20 shﬂ?té}ﬁﬁﬂnpﬁ?ﬁ§¢%?staﬂgabﬁrgﬁﬂ?iie%ggFﬂ§tt ﬁe%FF§§tva ve yal ve

seat 10, %nd aséétf s.l.tO .driAVseaurr‘:ietsu:!'l.q:,C(?:ll'ﬁ)aI %g;\st %etegepassage 6 is opened.,

and the gas flowing into the inlet 6a of the gas feed
passage 6 from the block valves 32 flows into the.gas
feed pipe 34 side, as indicated by the solid arrow mark
in Figure 4, by way of a primary side passage (from the -

10 inlet 6a to the first valve chamber 9) of the gas feed
passage 6, the first wvalve chamber 9 and the second
passage (from the first valve chamber 9 to the outlet)
of the gas feed passage 6, and is guided into the process
chamber through the gas feed pipe 34.

15
When changing.over the gas to be supplied to the process
chamber, the gas supply must be stopped and the residual
gas in the pipings (thick line portion in Figure 5) must
be discharged. With the second valve 3 being closed and

20 the valve 36 being openéd the vacuum pump (not shown) is
operated to keep the chamber 8 vacuum at about 10™* Torr

beforehand.

To discharge the residual gas from the pipings, the first
25 valve 2 is closed, and the second valve 3 is opened.
That is, supply of driving fluid into the first drive

unit 17 is stopped, and the second stem 24 is raised by



first stem 15 and conprising a fluid actuator or the like for

el evating the first stem 15 against the thrusting force of the spring
16. 25 When driving fluid (air, etc.) is fed into the first

drive unit 17 of the valve, the first stem 15 goes up by

8 - overcomng the thrusting force of the first spring 16, and
accordingly the first diaphragm 11 is pushed upward by its elastic
force and fluid pressure to be departed fromthe first val ve seat 10.
When supply of driving 5 fluidis std@ped, the first stem15 is | owered
by the thrusting force of the first spring 16, and the m ddl e

of the first dikgpraespnd diiveuanct Zbwnwas da byeshitti the middlespemtlis to
be seated on the first valve seat 10.
of the first diaphragm 11 is pushed downward by the first
stem 15, and is seated on fhe first valve seat 10, while
the second diaphragm 20 is pushed by its elastic force
5 or fluid pressure to be departed from the second valve
seat 19. As a result, the gas feed passage 6 is closed,
and the branch passage 7 is opened. As shown by the
arrow of the broken line, (Figure 3) residual gas in the
pipings flows from the inlet 6a of the gas feed passage
10 6 to sequentially the primary side passage of the gas
feed passage 6, the primary side passage of the branch
passage 7, the second valve chamber 18, and the secondary
side passage of the branch passage 7, is sucked into the
vacuum tank chamber 8 and is discharged from the
15 tank/chamber 8 to the branch pipe 37 side. The vacuum
pump is continuously operated automatically so that the
residual gas flowing into the tank/chamber 8 may be

discharged promptly.

20 In this way, the block valve with tank/chamber A of the
invention is designed to discharge the residual gas in
the pipings, where other block valves 32 are
incorporated, forcibly into the tank/chamber 8 by
evacuating the tank/chamber 8 formed in the body 1 and

25 opening and closing the valves 2, 3, so that the residual
gas in the piping may be discharged promptly and

securely.



10 The second valve 3 is provided at the bottom 1f side of t he body
1, rand i s designed to open and cl ose the branch passage 7 at the
upstream si de of the tank chanber 8 (see Figure 5). The second val ve
3 is conposed the same as the first valve 2. 15 That is, the
second valve 3 is fornmed at the | ower side 1f - of the body 1, and
conpri ses a concave second val ve chanber 18 opened downward and
comuni cating with the branch passage 7, a second val ve seat 19
provided in the 20 bottomof the second3al ve chanber 18, a second

di aphragm 20 for keeping airtight the second val ve chanber 18 and
abutting agai fteregnexeptihei blotkovalhe withntank/cbamber A comprdsies
upward and downward novenent of the mi ddle part, a second bonnet 21

i nserted into ¥R W@EWY dalddnimnmdodyd ., amg ithe paakdichambar 8 disng t he

outer periphery of the second di aphragm 20 air tightly in co-qperation
with the %%fagﬁé 1z SEhendos¥nnkt ARA JBheEPEQER Fg‘et Heleeky Ve lviee

itself is not increased in size, and wide space for
5 installation is not needed when incorporated in the

piping so that the installation space may be saved.

In the embodiment, metal diaphragm valves of direct fouch
type are used as the first valve and second valve, but
10 the valves 2, 3 may be also of other type. Also in the
embodiment, the drive units 17, 26 comprising the fluid
pressure actuator are coupled to the end of the first
stem 15 and second stem 24. But in other embodiments
manual handles may be provided on the first stem 15 and
15 second stem 24 so that the stems 15, 24 may be elevated
or lowered by manual operation. In the embodiment, the
first joint 4 and second joint 5 are provided at the
outlet 6b of the gas feed passage 6 and outlet 7a of the
branch passage 7, but the joints 4, 5 may be omitted in
20 another embodiment. Also, in the embodiment, the valve
35 provided in the branch pipe 36 is bpened, and the
vacuum pump is continuously operated automatically to
sequentially discharge the residual gas sucked in the
tank chamber 8, but in other embodiment, after evacuating
25 the tank chamber 8, the valve 35 provided in the branch
pipe 36 is closed, and the valve 35 is opened when

discharging the residual gas, and thereby residual gas



9 " for pressing and fixing the second bonnet 21 to t
side, a second stem 24 el evatably supported on the

he body 1
second bonnet 21,

and provided at the upper end with a second di aphragm hol der 23
abutting against the mddle 5 of the second di aphragm 20, a second spring
25 for thrusting the second stem24 in the direction of the

20 to the val ve

second val ve seat 19 for abutting the second di aphragm

seat, and a second drive unit 26 conprising a fluid actuator for
driving the second stem 10 24 against tl4e thrusting force of the second

spring 25.

The first and second joints 4, 5 are provided

respectively aay e @ndckad 6intg the tankfchambarss8ge 6, and t he

outlet 7a of the branch passage 7, so that 15 connection to the pipings

may be facilitated.

10

15

20

25

As mentioned herein, the block valve with tank/chamber
A of the invention has in the body the gas feed passage
and the branch passage branched off from and
communicating with the gas feed passage and also has the
tank chamber in the midst of the branch passage. The

body is further provided with the first valve for opening

and closing the gas feed passage at the downstream side _

of the place of connection with the branch passage, and
the second valve for opening and closing the branch
passage at the upstream side of the tank chamber.
Accordingly, by incorporating the block-shapéd'valve'with
tank chamber at the downstream side of the pipings in
which other block valves are installed and by opening and
closing the valves with the tank chamber being in vacuum
state, the residual gas in the pipings can be discharged
by force into the vacuum tank chamber. As a result, the

residual gas in the pipings can be promptly and surely

discharged, so that the quality of semiconductors can be |

improved.

The block valve with tank/chamber A of the invention has
two valves in one body, and a tank/chamber is formed in
the body. As a result, the size of the block valve

itself is not increased and wide installation space is



That- i's, the first joint 4 consists of a first sleeve 27 wel ded to the

outl et- 6b of the gas feed passage 6 and formed of stainless steel or
other netal material, and 20 a first wunion nut 28 nade of stainless
steel and externally fitted to the first sleeve 27, and the second
joint 5 consists of a second sleeve 29 welded to the outlet 7a of the
branch passage 7, a second union nut 30 externally fitted to the
second sleeve 29, and a bearing 25 31 interposed between the second

sl eeve 29 and second uni on nut 30. 15

10 The operation of the block valve with tank/chanmber A is

descri bed bel gt requireghahgncplagede int kheheriphmgeh®ehethat the

i ncorporated |, . .
installation space may be saved.



5 into the pipings for feeding gas into the process chanber (not
shown)- in the sem conductor manufacturing apparatus as shown in
Figure 5, and is disposed at the secondary side of a plurality of

ot her bl ock
of the gas f
val ve

val ves 32 installed in the pipings. That is t he inlet 6a
eed 10 passage 6 is connected to the

joint 4 provided at the outlet 6b of the gas feed pas

32 through a connection netal piece 33, ’Iﬁpgheen%sfaeeniﬁpacgd

connected to a gas feed pipe 34 for |eadiley the gas mﬂllu I process
chanber. The second joint 5 provided 15 at the outl ranch
passage 7 is &lghEMSed to a branch pipe 36 through a valve 35. This

branch pi pe
rotary punp).

36 is connected to the vacuum punp (not shown) such as
20 The inner volune of the tank/chanber 8 is larger than

t he i nner volune of the pipings_(thick |ine garts In Figure

in which the btock &diid Flow €°Pﬁ§8|1p1‘5?&i’8das

5)
1y commﬂ.g.}nq,aq ¥&52 and

second val ve 3_are nornal | 25 \Wen.feedin as into
process chanbé# & Q%?%@F yggk posse551ng an 1nle% ?6aq 933 ah outﬂ

5

10

15

20

25

(6b), a branch passage (7) possessing an outlet (7a),
branched off from and connected to the gas feed passage
(6), a body (1) having a chamber (8) formed in the branch
passage (7), a first valve (2) provided in the body (1)
for opening and closing the downstream side of the gas
feed passage (6), and a second valve (3) provided in the
body (1) for opening and closing the upstréam side of the

branch passage (7).

2. A valve assembly according to Claim 1, wherein the
gas feed passage (6) between the outlet (6b) and a
connection point wheré the branch passage (7) is branched

off is opened and closed by the first valve (2).

3. A valve assembly according to Claim 1 or 2, wherein
the branch passage (7) between a point of connection with
the gas feed passage (6) and the chamber 8 is opened and

closed by the second valve (3).

4, A valve assembly according to Claim 1, 2 or 3,
wherein a first joint (4) is provided at the gas outlet
(6b) side of the gas feed passage (6), and a second joint

5 at the outlet (7a) side of the branch passage (7).

| MR ORI N A THIS SHEET RAS BEEN
s €c L OMo0s % : ’

REPLACED




pi pi.ngs in which the block valve with tank/chanber Ais installed, the
first valve 2 is opened while the second valve 3 is
closed. That is, when the first stem15 is el evated by the first drive
unit 17, the first diaphragm 11 is pushed upward in its mddle by the
el astic force or fluid pressure, and is departed fromthe first val ve
5 seat 10. As a result, the gas feed passage 6 is opened, and t he
gas flowing into the inlet 6a of the gas feed passage 6 fromthe bl ock
valves 32 flows into the gas feed pipP2 34 side, as indicated by the
solid arrow mark in Figure 4, by way of a primary side passage (from
the 10 inletS6a t3 vRdVvE @@ﬁemhLMB&ﬂﬁpnﬁﬁng)tofanyepgasadang claim
passage 6, the first valve chanber 9 and the second passage (fromthe
first valve chehgEein ﬁ@qrﬁg%ﬁﬁlgaive (2) and second valve (3) are

metal diaphragm valves of direct touch type.

5 6. A valve assembly according to Claim 5, wherein the
metal diaphragm valves of direct touch type are of

pneumatic type, motor-driven type, or manual type.

7. A valve assembly according to any preceding claim
10 wherein the chamber (8) is held to a specific vacuum by
exhausting from the outlet (7a) side of the branch

passage (7).
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of the gas feed passage 6, and is guided into the process chamber
t'hrough the gas feed pipe 34. 15 When changi ng over the gas to be
supplied to the process chanber, the gas supply nust be stopped and

t he residual gas in the pipings (thick'line portion in Figure 5) nust
be di scharged. Wth the second valve 3 being closed and 20 the valve 36
bei ng opened the vacuum punp (not showh) §s operated to keep the
chanber 8 vacuum at about 10[err] Torr bef or ehand. To di scharge
the residual gas fromthe pipings, the first 25 valve 2 is closed, and
t he second valve 3 is opened. That is, supply of driving fluid into
the first drive unit 17 is stop ed, ?Es th7 second stem 24 is raised
by iE' _
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12 “the second drive unit 26. As a fesult, the m ddl e part of the

fir st di aphragm 11 i s pushed downward by the first stem 15, and is
seated on the first valve seat 10, while t he second di aphragm 20 is
pushed by its elastic force 5 or fluid pressure to be departed fromthe
second val ve seat 19. As a result2 /the gas feed passage 6 is closed,
and the branch passage 7 is opened. As shown by the arrow of the
broken line, (Figure 3) residual gas in the pi pings flows fromthe
inlet 6a of the gas feed passage 10 6 to sequentially the primary side
passage of the gas feed passage 6, the primary side passage of the
branch passage 7, the second val ve chanber 18, and the secondary
si de passage of the branch passage [ Kk into the vacuum t ank
chanber 8 and is discharged fromth nk™hanber 8 to the branch pipe
37 side. The vacuum punp i s continuously operated automatically so
that the residual gas flowing into the tank/chanber 8 nay be
di scharged pronptly.
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20 I'n this way, the block valve with tank/chanber A of the I nvention
Fs designed to discharge the residual gas in the pipings, where

ot her block valves 32 are i ncor por at ed, forcibly into the

t ank/ chanber 8 by evacuating the tank/chanber 8 formed in the body 1
and 25 opening and closing the valvgsy3, 3, so that the residual gas
i n the piping may be di scharged pronptly and securely.

13 Mor eover, the block valve w th tank/chanber A conprises t wo
valves 2, 3 in one body 1, and the tank/chanber 8 is formed in the
body 1, and therefore the bl ock val ve itself is not increased in size,
and wi de space for 5 installation is not needed when incorporated in the
pi ping so that the installation ;Egce may be saved.
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I.n the enbodi nent, netal diaphragmvalves of direct touch type are
used as the first valve and second valve, but 10 the valves 2, 3 nay be
al so of other type. Also in the enbodi ment, the drive units 17, 26
conprising the fluid pressure actuator are coupled to the end of the
first stem 15 and second stem 244 By in other enbodiments manual
handl es may be provided on the first stem 15 and 15 second stem 24 so
that the stens 15, 24 may be el evated or | owered by nmanual operation.
In the enbodi nent, the first joint 4 and second joint 5 are provided
at the outlet 6b of the gas feed passage 6 and outlet 7a of the

branch passage 7, but the joints 4, 5 may be omtted in 20 another

enbodi mrent. Also, in the enbodi nent, the valve 35 provided in the-
branch pipe 36 is opened, and the vacuum punp i s continuously operated
automatically to sequentially discharge the residual gas sucked in the
tank chanber 8, but in other enbodinent, after evacuating 25 the tank
chanber 8, the valve 35 provided in the branch pipe 36 is closed, and
the val ve 35 i s opened when di scharging the residual gas, and thereby

resi dual gas Fl G 5 .
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14 - may be sucked into the tank chanber 8. As mentioned herein,
the bl ock val ve with tank/chanber A of the invention has in the body
the gas feed passage 5 and the branch passage branched off from
and communi cating with the gas feed passage and al so has the

tank chanber in the mdst of the branch mpassage. The body is further
provided with the first valve for opening and cl osing the gas feed
passage at the downstream side 10 of the place of connection with the
branch passage, and t he second val ve for opening and closing the
branch passage at the upstream side of the tank chanber.

Accordingly, by incorporating the bl ock-shaped valve with t ank chanber
at the downstream side of the pipings in

FIG 6

PRIOR ART
40 40 w0 Ok
lij, { l?/Gz .‘; 1Vt\/Gs 5
S " SN oS U Sndie
: A L
! i i ! Lo | 4]
i %y xi iy % 2
i I | | ] ! -
1 I I | I |
, n’mf l-uf i ﬁ‘—)
i [:_lr [g_xi T
T g | L1 i '
fL B R N N S e
X XX X
{ [ |
| | 1 |
{ | | |
I P I
] bl

]
7z

o |

&

L

i
?{iJ

Gs



15 which ot her block val ves are instal |l ed and by opening and - closing

the valves with the tank chanber being in vacuum state, the residual
gas in the pipings can be di scharged by force into the vacuum tank
chanmber. As a result, the residual gas in the pipings can be promptly
and surely 20 discharged, so that the quality of sem conductors can be

| mproved. The bl ock val ve with tank/chanber A of the invention has
two val ves in one body, and a tank/chanmber is formed in 25 the body. As
aresult, the size of the block valve itself is not increased and w de
installation space is 15 not required

when placed in the pipings so that th6ABSTRAGT| ati on space nmay be saved.

"FLUID FLOW CONTROL VALVE"

A generally block-shaped valve comprises a gas feed
passage (6) possessing an inlet (6a) and an outlet (6b),
a branch passage 7 possessing an outlet (7a) br;anched off
and communicating with the gas feed passage (6), a body
(1) having a tank.or chamber (8) formed in the midst of
the branch passage (7), a first valve (2) provided in the
body (1) for openiﬁg and closing the downstream side of
the gas feed passage (6) at the downstream side of the
place_of connection with the branch passage (7) and a
second valve (3) provided in the body (1) for opening and
closing the branch passage (7) at the upstream side of

the tank/chamber (8).

(Please note that Figure 3 should accompany the abstract when published)



16. Substitute sheet - 13 March 1999 CLAIMS 1. A block valve cof’r&ﬁ%h&'g
.a valve body having formed therein a tank chanber in which a vacuumliPos§

mai nt ai ned, a gas feed passage having a gas feed_lnlet and a gas feed

outlet, a branch passage having a portilfh coBubstituie she SMasehy 1998 5ge

to sald tank chanber and a branch outl et extendlng fron1sa|d t ank chanber
- to a side of sgdapggve body, a first valve mounted on said val ve body for
sel ec- tively opening and closing said gas feed passage at a point
downst ream of where said branch passage connects w.th sajid gas feed

passage, and a sdchbloth¥aivercomprisingiavwaiverbodsyt havinge-formed,
openi ng and c i
chanber and mﬁ#@&@%ﬁ%@fﬁ?ﬁ%ﬁ@%%@vﬁe@@é@@ age,
sai d vacuum begas feed pas aedocond

pst T oam 8??%{%#@@%@%@ R agho ‘%éﬂs
t vikt

2. A bl ock val dspcasaamj
evacuating sai éxt Ia,%gaﬁwp tshidusﬁnlé%lg?m é?hwa&@id% @ﬁkaid val\(v’e A

bl ock val ve as

continuously ebQS&rt g@ﬁl‘fa?'?nbl ﬂ s oa Ndy&%v&%§eéﬁﬁl med
inclaimlin gyaly mmgmdrebosxdgrsadaga feed aﬂsagekablaapmntto

tVQFCEb%pELidié%%%ﬁihﬁé‘éﬂﬁ%ﬁ%@éﬁ&%% %éﬁtf W? ima

wherei n sai d fsaid gasi feedopas sagepamhawseewdavdm mountedy

SAQSS&LV o a‘?k-"ﬂ%@ﬁ%?@f@% J&ebﬁ%@ﬁé %‘f&ﬂéa?*ﬁﬁﬁjer BB ng
actuat or meanspPasSage atapeint betw ecg where §
branch passage connects with said gas feed passage satd

vacuum being such that when said first valve is closed and

said second valve is opened, gas in said gas feed passage and

said branch passage upstream of the first and second valves
~is sucked into said tank chamber.

2. Ablock valve as claimed in claim Lin combmatlon w:th
means for evacuating said tank chamber through said branch
passage outlet. ,

3. Ablock valve as claimed in claim 1 in ccmbmauon with
means for continuously evacuating said tank chamber. |

4. A block valve as claimed in claim 1 in combination with
means for evacunating said tank chamber to thereby produce
a vacuum at said gas feed passage inlet when sald second
valve opens said branch passage.

5. A block valve as claimed in claim 1 wherein said first
and second valves each have a metal diaphragm for directly
contacting a valve seat to thereby selecnvely open and close
a passage.

6. A block valve as clmmed in claim 5 and further

- comprising actuator means for selectively opening said
valves.

7. A block valve as claimed in claim 6 wherein said

actuator means compnses a _pneumanc actuator. REPLACEMENT SHEET
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val ves. 7. A block valve as clainmed in claim6 wherein said -actuator

means conprises a pneumatic actuator. This is the replacement sheet
This is the replacement sheet 17 Substitute '

sheet - 13 March 1999 8. A block valZe aSubstiutesheat c|13 Masch3899 n

sai d actuator nmeans conprises a drive not.or. 9. A biBsge: val ve as cl ai med

in claim6 wherein said actuator neans conprises a manual |y operated
controller. 10. A block valve as clainmed in claim1l wherein said tank.

| Sggn?gedhg:tsga\égsg saldéﬁg gﬁg‘ﬁeg@g é@ﬁb?ﬁe}g@bﬁ @ %ﬁ%ﬁﬁ fo?\gl |
val ves. - 11. acwmater meansmmpnseg a deive-motgrhavi ng forned therein a

outlet hagbﬁianihs’asréfsagg"lﬁév. ke m&kﬁﬁiﬁﬁ B e T e

- to said tank ramﬁansreampascvSea opamtadumnmouenanber
to a side of sa mqqucméwvefasgq e@xgmsﬂfp wherein ghits aaky 1o

sel ectively opgning and cl osi ng sal assa stream |
of where said T.e{)il%% &%%ﬁe&lﬁ Qgﬂagﬁ

second val ve nmlum;t@fmd gg ehga isa¢dYbeRachn I 05| ng
said branch p sald chanber -and ere

branch passaggfégﬁ%@gmss&nw gﬁ@# Ga 55 S.  valve neans connect ed -
by piping to saidl eedumpnsmglaemlvelbodypha g%feﬁnedt gas

cont ﬁﬁﬁﬁ??yg%ﬁ‘“ % fao Vaéé%ﬁﬁfﬁa%af@%% g5 R B AT Fefl cai o

val ve neans arimlet anaduadgas feedeutletaacbranch passage ldving @pottion

t hr ough S Gnﬁb?:‘tfﬂ Faixd @ %a34 q: dvalve.
R TR iy b i S R
o of said valve body, a ﬁrst valve mounted on said valve body
for selccnvely opening and closing said gas feed passage at -
a point downstream of where said branch passage connects
~with said gas feed passage, and a second valve mounted on
- said valve body for sclectzvcly opening and closing said
branch passage at a point between said tank chamber and
where said branch passage connects thh sald gas feed
passage; | -
valve means connected by piping to said gas feed inlet for
selectively supplying a first gas or a second gas to said
- gas feed passage; and,
vacuum means for continuously maintaining 2 vacuum in
said tank chamber whereby when said valve means and
said first valve are all closed to block gas flow through
said piping and said gas feed passage and said second
valve is opened, the vacuum in said tank chamber sucks
from said piping, said branch passage and said gas feed
passage any residual first or second gas located down-
. -stream of said valve means and upstream of the ﬁrst and
| second valves. - -

R



passage any residual first or second gas.located down- L. ) h& gaplaeémeni sheet
-val ve neans and upstream-of first and second valveg.hm's‘St %gg 12 A

bl ock val ve, val ve neans and vacuum neans as.clained in claim11l wherein

sai d tank chanber has an internal vol unk/at [Sabstitute sigste: 33 March $989

vol une of said piping, said branch passage and said gas feed passage

- downstream of said valve nmeans and upstream of the first and second val ves. .

12. A block valve, valve means and vacuum means as
claimed in claim 11 wherein said tank chamber has an
internal volume at least as great as the total volume of said
piping, said branch passage and said gas feed passage
downstream of said valve means and upstream of the first
and second valves.,
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