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a . BACKGROUND OF THE INVENTION
1. Field of the Invention:
5 The present invention relates to a gas supply unit used in
an industrial manufacturing device such as a semiconductor
mahufacturing device or the like, more in details to a compact

gas supply unit facilitating detachment of component parts.

10 2., Description of Related Art:

Conventionally, in steps of manufacturing a semiconductor,
corrosive gas is used in an etching process for formiﬂg a |
photoresist etc. The photoresist formation (photoresist
coating, exposure, development, etching) is repeated for a

15 plural number of times by changing kinds of corrosive gases in
the steps of manufacturing a semiconductor and therefore, in
actual steps of manufacturing a semiconductor, a gas supply
unit supplying as necessary plural kinds of éorrosive gases 1is
used. _

20 Here, a gas supply ﬁnit supplying gas is provided with a
mass flow controller for accurately meaéuring the flow rate,
inlet and outlet opening and closing valves and a purge valve
installed at the front and rear of the mass flow controllei
for preventing a supply gas such as a corroéive Qas etc. from

25 remaining in the mass flow-éontroller and a filter for
removing mixed impuritieé in the supply gas and is provided
with a manual valve for carrying out supply 6r isolation of
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15 pl ural nunber of .tinmes by changi ng kinds of corrosive gases in

t Ae steps of manufacturing a semiconductor and therefore, in act ual
steps of manufacturing a sem conductor, a gas supply uni t suppl yi ng
as_necessary plural kinds of corrosive gases is : used. 20 Her e,
a gas supply unit supplying gas is provided with a mass fl ow

control | egknhkOBupply’ ghel,y a Nakort Forf reyulatdng the gad predzthralidret
openi ng and cl osing val ves and a purge valve . “installed at the front

and rear ehet Bappays ghkOWndotheobressure galer forewoniitdgihgstthe y gas such
as a corrosive gas etc. from 25 remaining in the mass flow controller

and a fil pgeskaire of thecsnyply gased Furtthelr,ethe conventipnnlgamsand i s
provi ded with a manual valve for carrying out supply or isolation of
supply unit is constituted by connecting in series these

5 component parts.

Here, Fig. 14 illustrates a conventional gas supply unit.
From left of Fig. 14, an output port of a manual valve block .
101 is'conneéted to an input port of a regulator block 103 via
a pipe and joints 102. A manual valve 104 is installed on the

10 manual valve block 101. A regulator 105 is installed on the
regulator block 103. '

An output port of the regulator block 103 is connected to
an input port of a filter 107 via a trifurcated pipe 106 and
the joints 102. A pressure gage 108 is installed on the

15 trifurcated pipe 106.

Incidentally, the filter 107 is of a type in which gas is
inputted from one side and is outputted to the other side in
the longitudinal direction and an output port of the filﬁer
107 is connected to an input port of an input block 109 via a

20 pipe and the joints 102.

On the side of the input block 109, an inlet opening and
closing valve 110, a purge valve 111, a mass flow controller
112 and an outlet opening and closing valve 116, are fixedly
integrated by the input block 109, a flow direction change

25 block 113, a mass flow controllef block 115, a flow direction
change block 113 and an output block 114 thereby constituting

a mass flow unit.



the supply gas, a regulator for regulating the gas pressure of t he
supply gas and the pressure gage for nonitoring the pressure of the
supply gas. Further, the conventional gas supply unit is constituted
by, connecting in series these 5 conponent parts. Here, Fig.
14 illustrates a conventional gas supply unit. Fromleft of Fig. 14,
an out put por tsp¥cifiiugt, we einllerlopening ldid | sl asime otElivd Al B amput
port of a regulator block 103 via -a pipe and joints 102. A manual
val ve 104 tilte ipuadge lvadlven 1lle arid attaohed omifoetliog aixkput) bldck ebid aamd 105
Is installed on the regul at or bl ock 103. An out put port of
- the regul @&mrodtipark g icf diheneiaipark thilock 10%nis menngaked ofo aan i input 107
via a trifurcated pipe 106 and the joints 102. A pressure gage 108 is
i nstal | ed pooxrit hef e flow fdimantsibpiqlangs block 113. |[Amiektpet |gorthe
filter 107 is of a type in which gas is I nputted fromone side and is
out pl t ed ab thee Hidwrdigtertion change block 113 is connected to an
input port of the mass flow controller block 115. Furthef,
the mass flow controller 112 is attached onto the mass flow
controller block 115.
An output port of the mass flow controller block 115 is
10 connected to an input port of the output block 114 via the
flow direction change block 113. The outlet opening and
closing valve 116 is attached onto the output block 114.
Additionally, the outlet opening and closing valve 116 is
connected to a supply gas pipe communicating with a vacuum
15 chamber where etching is carried out.
Incidentally, the mass flow unit is publicly known as has
been suggested and described by the applicants in, for
example, Japanese Unexamined Patent Publication No. Hei
6-241400.
20 Meanwhile, complicated steps of etching are carried 6ut in
one vacuum chamber by switching to use plural kinds of
corrosive gases. Accordingly, there is a case where, for
example, seven kinds of corrosive gases etc. are needed to be
supplied to one vacuum chamber. Therefore, in that case the
25 series of above-described gas supply unit is needed for each

gas and seven gas supply units are installed to each vacuum

chamber.
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the |l ongitudinal direction and an output- port of the filter 107 is
cénnected to an input port of an input block 109 via a 20 pi pe and the
joints 102. On the side of the input block 109, an inlet opening
and closing valve 110, a purge valve 111, a mass flow controller

112 and an outlet opening and cl osing valve 116, are fixedly

integrated bypige 15prss Bl peksp8tivefl ¥oudshewingnachaBl8upp2y dBkvaclk 113,
a mass flow confroller block 115, a flow direction change bl ock 113

and an outpRat bb0gksdddn8hebAbEntobahl! Bkhfgle. a mass flow unit.
-2- Specifically, the inlet opening and closing val ve 110
and t heapuspewsabyerigl ab¢ atteehtdgosboat Gasi sppplhl aakitl@2oand
constituting the gas supply device, an inlet opening and
5 closing valve 110 and an outlet opening and closing valve are
provided in the front and rear of a mass flow controller 112
in series to prevent supply gas such as corrosive gas etc.
from remaining iﬁ the mass flow controller 112.
Also, a purge valve 111 for supplying nitrogen gas that is

10 a replacement gas for excluding supply gés remaining in the
mass flow controller 112, is connected to a purge gas common
channel 121 which is shunted from a nitrogen gas pipe and
which is provided with a purge switch valve, via a check valvg
122.

15 Here, the check valve 122 is installed on the pipe line to
prevent supply gas that is corrosive gas etc. from.fIOWing to
the purge gas common channel 121. When corrosive gas is made
to flow tb the purge gas common channel 121, the inside of the
purge gas common channel 121 may be corroded and particles may

20 be formed.

According to the gas supply unit 120, the inlet opening and
closing valve 110 and the purge valve 111 are fixed onto a
block 123 in which channels are fbrmed, by bolts and a
plurality of the mass flow controllers 112 are fixed to blocks

25 124 which are connected to the blocks 123 and in which
channels are also formed. Further, a purge block 125 is fixed

to a side portion of the block 123 and the check valve 122 is
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an out put port of the input block 109 is connected to an input port
of the flow direction change block 113. An output port 5 of the flow

di rection change block 113 is connected to an i nput port of the nmass
fLow control ler block 115. Further, the mass flow controller 112 is
attached onto the nmass fl ow controller block 115. An out put

port of tbénﬁé&ﬁe&'ﬁw/ﬁoﬁhrgb|9ipb|QQB éktendedl@romC ehecpuedet ®ladk Nput
port of the output block 114 via the flow direction change bl ock 113.

The out | et25pehepebgnthe purgel pipegieagl ie tdaneetedt goheleopugehgasut put
bl ock 114. Additionally, the outlet opening and closing valve 116 is
connect edcbmmenschpahyedai2pi.pe communi cating with a vacuum 15 chanber
where etching is carried out. _Incidentally, the mass flow unit is
publicly knowAoweveas the cohwentiopgésteviard davoiwieetihey foldompplgi cant s
in, for exanpl e, Japanese Unexam ned Patent Publication No. He
6- 245400. problems. |
(1) The'fifst conventional gas supply unit becomes
large-scaled_since the manual valve 104, the regulator and the
like are connected via the joints 102 and the pipes.
Especially, séparate and respective gas supply unité are used
10 in accordance with the kinds of corroéive gases used and
‘therefore, these gas supply units are arranged together in
parallel which necessitates a wider installing space.
(2) Parts constituting the pressurizing system comprising
the manual valve 104, the regulator 105 and the pressure gage
15 108 and the filter 107 are connected by the joints 102 and the
| pipes and therefore, in operation such as maintenance or the
like the respective joints 102 must be attached and detached
whereby much time and labor is required.
(3) According to the second conventional example of the gas
20 supply unit 120, the purge block 125 for supplying purge gas
is installed to pipings of the block 123 to which the purge
valve 111 is fixed and is connected to the purge gas common
channel 121 via the purge pipe 126 and the check valve 122.
However, the purge block 125 must be installed at the side
25 portion of the block 123 and therefore, the check vélve 122 is

arranged by being displaced from a line on which the purge

valve 111 and the mass flow controller 112 are arranged.
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20 Meanwhi | e, . conplicated steps of etching are carried out in

ofie vacuum chanber by switching to use plural kinds of corrosive
gases. Accordingly, there is a case where, for exanpl e, seven ki nds
of corrosive gases etc. are needed to be supplied to one vacuum

chanber . Therefore, in that case the 25 series of above-described gas
supply unrheréfoeefeghéowi@BhRhof the gas 80Ggp3Igvanigas20upsl inbiiehsedr €

install ed to each vacuum chanber .
- 3- and the gas supply déviseainewhpeht avpluralishovfnghe gastsupply
devi ce that is a second conventional exanple. As shown by

Fig. 15, areoarrangéd, abgasmesppaygenstaléaq.
(4) According to the second conventional example of the gas
5 supply unit 120, joint portions connecting the check valve
122, the purge pipe 126 and the like are consﬁituted by
connecting them by welding from the purge gas common channel
121 to the purge block 125. However, by carrying out such a
welding connection welded portions are corfoded and particles
10 are formed since the gas supply unit 120 per se handles

corrosive gas or the like.

SUMMARY OF THE INVENTION
Hence, it is an object of the presént invention to provide
15 a small-scaled gas supply unit dispensing with connection
parts etc. such as joints or pipes among components or the
like or a gas supply unit simplifying maintenance of a manual
valve and the like, in order to solve such a problem.
A gas supply unit of the present invention is provided with
20 following constitutions. |
(1) A gas supply unit having an opening and closing valve
regulating flow of supply gas flowing in channels, a mass flow
controller for controlling a flow rate of fhe supply gas and a
purge valve for supplying a replacement gas for excluding the
25 supply'gas remaining in the mass flow controller, wherein (a)
fixing blocks having first attaching.portions in which

channels for making the supply gas and the purge gas flow are
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constituting the gas supply device, an inlet opening and 5 closing

vdal ve 110 and an outl et opening and cl osing val ve are provided in the
front and rear of a mass flow controller 112 in series to prevent
supply gas such as corrosive gas etc. fromremaining in the mass fl ow
control ler 112. Al so, a purge valve 111 for supplying nitrogen

gas that ifsrméd and WARCACEIREE Ghe bPening WHdN@1DeARlGY vaavd, N maGs N
t he mass flow controller 112, is connected to a purge gas: common

channel 1ziowhcehtirdliewnhed themparget vadve addvi Rhed@bhannels Waireh is
provided with a purge switch valve, via a check val ve 122. 15

Here, thepgbetdedawiehld2cond astakchdfigoporitdonspeo whkdcho fluid element
supply gas that is corrosive gas etc. fromflowing to t he purge gas
common chparék tatmuWieatdogr edithe thes supplydgas channelf loawthe {purgeur ge
gas conmmon channel 121, the inside of the purge gas common channel
121 Bay bgasochedeeélanttepattiachablenfrofa fliasftoddiredction the same as

a direction of the first attaching portions.

(2) The gas supply unit described in (1), wherein the fluid

element parts constitute a pressurizing system unit in which a

manual valve manually carrying out supply or isolation of the

10 supply gas, a regulator for regulating gas pressure of the
supply gas and a pressure gage for monitoring the gas pressure
of the supply gas, are fixedly integrated via the fixing
blocks where the channels are formed.

(3j.The gas supply unit described in (2), wherein the

15 fixing blocks constituting the pressuriéing system uhit, are
provided with a manual valve block to which the manual valve
is attached and the manual block ;s provided with a
screw-fastening portion for fastening the fixing blocks to a
base.

20 (4) The gas supply unit described in (3), wherein (a) the
fixing blocks constituting the pressurizing system unit are
provided with a regulator block to which the regulator is
attached, (b) a first channel for communicating a pipe
supplying a gas, with a manual valve, a second channel for

25 communicating the manual valve with the regulator and a third

channel for communicéting the regulator with a channel formed

in the base, are formed in the manual valve bloék and the
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According to the gas supply unit 120, the inlet opening and closing’

valve 110 and the purge valve 111 are fixed onto a bl ock 123 in which
channel s are forned, by bolts and a plurality of the mass fl ow
controllers 112 are fixed to blocks 25 124 which are connected to the

bl ocks 123 and in which channel s are also forned. Further, a purge

bl ock 125dgufdtc¥ block, tahd & fetporteqil ffok hm@épcxs 193r ends s BEesBack

val ve 122 is
connect ectd Ctife [IhETEEa P el vie? G Boxdle NEhesin f & Odrifé@tmm g@rblh@gé(nal to HRé

wher eby the purge pipe 126 is connected to the purge gas common
channel I12irst directiombwever, the conventional devices involve the
following 5 probl ens.
(5) The gas supply unit described in (4), wherein (a) the
5 fixing blocks constituting the pressurizing system uhit are
provided.with a pressure gage block to which the pressure gage
is attached, and (b) thé pressure gage block is screw-fastened
to the regulator block from a direction orthogonal to the
first direction.

10 (6) The gas supply unit described in (2), wherein (a) the
fixing blocks constituting the pressurizing system unit are
constituted by the manual valve block, the regulator block and
the pressure gage block, (b) a first channel for communicating
a pipe su?piying a gas, with the manual valve, a second

15 channel for communicating the manual valve with the regulator,
a third channel for communicating the regulator with a channel
formed in the base and a fourth channel for communicating the
pressure gage with the third communicating channel, are formed
‘in the fixing blocks and (c) the screw-fastening portion for

20  fastening the fixing biocks to the base is provided at the
ménual valve block and a joint connecting the third channel to
the channel formed in the base is formedlin the manual valve
block.

(7) The gas supply unit described in (2)} wherein the

25 manual valve block, the regulator block and pressure gage

block constituting pressurizing system unit are integrally

formed.



(1) The first conventional gas supply unit becones | ar ge- scal ed

si nce the manual val ve 104, the regulator and the | i ke are connected
via the joints 102 and the pipes. Especi ally, separate and respective
gas supply units are used 10 i n accordance with the kinds of corrosive
gases used and therefore, these gas supply units are arranged

together in (g8) ThAlGHd FupPliy liac FeddPinegd anv dey, iviidr@din Ntheé PEGRId
(2) Parts constituting the préssurizing system conprising t he manual

val ve 104]dnfemtl ggui@tﬁ al Ghetle vdlsrdress Prewsteing he ; t;ﬂnd e filter

107 are connected by the joints 102 and the pi pes an ore, in

oper at i orfxraut ElasvitRy i naRe & e (d® supplyindecidipumspeasds ve joints 102
nmust be attached and det ached whereby much tine and | abor is

required. (9) The ddd stppliydiungit eldder deebnih c@)vevhexrsin exleerpt frof
the gas 20 supply unit 120, the purge block 125 for supplying purge gas
i s imst alfisdne guntitys fofr thisddloc kiAol nghi e thil er gethe openvitge 111
is fixed and is connected to the purge gas common
and closing valve, the purge valve and the flow controller and
the second fixing portion for fixedly installing the check
valve are installed on a straight line in a plane view.
The gas supply unit having such a constitution of the
10 present invention operates as follows.
The supply gas flowing through the manual valve, the
regulator and the pressure.gage is sent via the channels
formed in the fixing blocks integrally fixed and therefore,
the gas supply unit per se becomes small-sized by omitting
15 connection pafts such as joints or pipes among components or
the like and the fixing blocks are screw-fastened to the base
where the channels are communicated with the side of the mass
flow unit from a direction the same as the first direction of
respective component parts constituting the mass flow unit and
20 therefore, attachment and detachment of the manual valve or
the like are facilitated and the maintenance thereof is
simplified.
According to the gas supply unit of the present invention,
when the screw-fastening unit for fastening the manual valve
25 block constituting the fixing blocks to the base is fixed, the

joint portion connecting the third channel formed in the

manual block and the channel in the base is strongly tightened
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channel 121 via the purge pipe 126 and the check valve 122, However ,
t he purge bl ock 125 nust be installed at the side 25 portion of the

bl ock 123 and therefore, the check valve 122 is arranged by being

di spl aced froma |line on which the purge val ve 111 and the mass fl ow
controller 112 are arranged. -5-

Ther ef or eyhépeby €hé alirt BeghaspeEBitatbet 0o¥2@hkeschaahedseds promoed.t he
gas supply device in which a plurality of the units are arranged,

becomes | argeasgeraiing to the gas(4npplyoudifgofothbepgesentd daveattibanal
exanpl e of the gas 5 supply unit 120, joint portions connecting the

check val ythe fixinglB2ockbecpnsgétptipagl2heaptesbarliziagasgstensuntitt ed by
connecting them by wel ding fromthe purge gas comon channel
are integrally formed and joint portions of the channels
5 formed in the blocks are diépensed with whereby the air tight
performance of the channels is promoted.
According to the gas supply unit of the present invention,
. the supply gas or the purge gas is méde to flow through the
channels formed in the fixing blocks and the filter, the

10 opening and closing valve, the mass flow controller, the purge
valve and the check valve which are fixed onto the first and
the second attaching portions of the fixing blocks such that
they are disposed above the channels whereby the unit per se
can be made compact and the pipeé and the like are not

15 neéesSary to connect to each other by using a welding prodess
and therefore, formation of particles due to the welding can
be prevented.

. According to the gas supply unit of the present invention,
the filter, the opening and closing valve, the purge valve,

20 the check valve and the mass flow controller are fixed onto
the first and the second fixing blocks in the same direction
and therefore, the ﬁnit per se can be made compact.

| According to the gas supply unit of the present invention,
the filter, the opening and cloéing valve, the purge valve,

25 ‘the check valve and the mass flow controller are fixed onto
the fixing blocks on a straight line in a plane view and

therefore, the unit pér se can be made compact.
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121 to the purge block 125. However, by carrying out such a wel di ng
connecti on wel ded portions are corroded and particles 10 are fornmed
since the gas supply unit 120 per se handl es corrosive gas or the

li ke. SUMVARY OF THE | NVENTI ON Hence,
if is an object of the present invention to provide 15 a small-scal ed

gas supply unit dispensi BaIpFt BESORPPPIORNOF THE DRAWINGEC. such as joints

or pi pes anbng conponents or the i ke or a gas supply unit
sinmplifying npigtengsce side whewashowing sal émbadimbhe lihkaccordander to
sol ve such a problem A gas supply unit of the present invention
I S provi deditlv AhgadOsuppdy| aniibgofobhei presens. invention; (1) A gas supply
unit having an opening and cl osing val ve regul ating flow of supply
gas flow ng iRigha2niéssa plamesviewwshowingcbher einbedifmentcant aokcbirdgnae
flowrate of the supply -gas and a purge val ve for supplying a
r epl &cenewithathéogaexsiupgilvgunht of the present invention;
'Fig. 3 is a sectional view showing the embodiment in
accordance with the gas supply unit of the present invention;
Fig. 4 is a view showing a section taken along a line a-2a
of Fig. 3;
10 Fig. 5 is a view showing a section taken along a line B-B
of Fig. 3;
‘Fig. 6 is a view showing a section taken along a line C-C
of Fig. 3;
Figs. 7(a) and 7(b) are views for comparing a conventional
15 gas supply unit and the gas supply unit in accordance with the
present invention;
Fig. 8 is a perspective view showing an embodiment of a gas
supply ihtegrated unit in accordance with the present
invention;
20 Fig. 9 is a partially cut sectional view showing the
embodiment of the gas supply integrated unit in accordance
with the present invention;
Fig. 10 is a sectional view showing a check valve and a
fixing block according to the embodiment;
25 Fig. 11 is a sectional view showing a closing state of the

check valve according to the embodiment;

Fig. 12 is a sectional view showing an opening state of the
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25 supply gas remaining in the mass flow controller, wherein (a)
fixing bl ocks having first attaching portions in which channel s for
maki ng the supply gas and the purge gas flow are :

- 6- formed and which fixes the opening and cl osing val ve, the
Mass flow controller and the purge val ve above the channels, are
provi ded ghédk SeaDid aééoehing v6rthenembedihest;f ui d el enent parts
comuni cating with the supply gas channel or the purge 5 gas channel
are attachableigronmsaisi & spagti&llyosut hsecbii®nad view sBhowingcthen of the

first attaching portions. (2) The gas supply unit described in
(1), wherembodimeftuofl gas supptyeihtpgrasedonnitt iiheaacprdanvei with system
unit in which a . manual val ve nmanual ly carrying out supply or
I sol ati onthhé phesent invention; :
5 Fig. 14 is a side view showing a conventional gas supply
unit; and

Fig. 15 is a perspective view showing a conventional gas

supply integrated unit.

10 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
An explanation will be given of a first.embodiment
specifying a gas supply unit in accordance with the present
invention in reference to the drawings as follows. |
Fig. 1 is a side view showing the constitution.of a gas
15 sﬁpply unit according to the embodiment and Fig. 2 is a plane
view showing a plurality of the gas supply units installed
together in parallel.' Further, Fig. 3 is a partially cut
sectional view showing the gas supply unit.
Firstly, in the gas supply unit of the embodiment, a
20 pressurizing system unit in #hich a manual valve 1 carrying
out supply or isolation of corrosive gas, a requlator 2 for
requlating gas pressure of the corrosive gas and a pressure
gage 3 for monitoring the pressure of the corrosive gas are
integrated, is constituted.
25 According to the pressurizing system unit, the manual valve
1, the regulator 2 and pressure gage 3 are respectively and

integrally fixed to a series of fixing blocks constituted by a.
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10 supply gas, a regulator for regulating gas pressure of the

supply gas and a pressure gage for nonitoring the gas pressure of the
supply gas, are fixedly integrated via the fixing bl ocks where the
channel s are forned. : (3) The gas supply unit described in (2),
wherein the 15 fixing blocks constituting the pressurizing systemunit,

are m@hasldedlvet Blackanual avebyalateekbliockhighahlieanpieasuyal ve
is attached and the nanual block is provided with a screw-fastening

portion fgagéapleokny3tha &azhngfbivhikh thafnels arbagermed) The (4) The
gas supply unit described in (3), wherein (a) the fixing bl ocks
const it ut segiebeofir £4giingzbhgckypsaea lintegaated by fixdugdeHewrthuidator
regul ator block to which the regulator is attached, (b) a first
channel fblockniintoawhighatheppressuresgpgkybigck @3siswftilked,mioushe
val ve, a second channel for 25 conmunicating the manual valve with the
r egubPat ormandad valve block thahwebolts tdmimomcihenborheontgll ator with a
channel forned

direction.

Further, the pressurizing system unit which is integrated

to the series of fixing block is fixed to a base 9 by bolts 15

penetrating the manual valve block 11 as illustrated by Fig.

10 2.

A.pipe of corrosive gas that is the supply gas is connected
to a pipe'connecting portion 1lm of the manual wvalve block 11.
An input channel lla communicating from the pipe connecting
portion 11m to an input port of the manual valve 1 and an

15 output channel 11b communicating an output port of the manual
valve 1 to the side of the regulator are formed in the manual
valve block 11. Also, a connecting channel 1llc for sending
gas returned from the regulator 2 to a channel 9a formed in
the base 9, is formed in the manual valve block 11.

20 Meanwhile, an input channel 12a for communicating the output
channel 11b of the manual valve block 11 with an input port of
the regulator 2 and an output channel 12b for communicating an
output port of the regulator 2 with the connecting channel 1llc
of the manual valve block 11 are formed in the regulator block

25 12. Further, a measuring channel 12c for communicating to a

channel 13a formed in the pressure gage block 13 is formed to

the output channel 12b.
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in the base, are formed in the manual valve block and the

-T- regul ator bl ock, and (c) the regulator block is

screw-f ast ened to the manual val ve block froma direction orthogonal
to the first direction. (5) The gas supply unit descri bed
in (4), wherein (a) the 5 fixing blocks constituting the pressurizing
systemunit arife outputp’élvariesl Villh Gf PERS SEEGuTRKESr DbDSdk t D2 Whs Chiot he

pressure gage I s attached, and (b) the pressure gage block is
screw f adirestly cominonideted ol dh othdl etdnhieDnva of rehéi baser9hipgonal to
t he first direction. 10 (6) The gas supply unit described in

(2), whereia fle¢ ¢dmmunicating channel llc of the manual valve block 11
since the manual valve block 11 is fixed to the base 9 from .
5 above by tightening the manual valve block 11 by the bolts 15
whereby the contact pressure between the.manual.valve block 11
and the base 9 is increased and accordingly, the air tight
performance of the joint portion between the connecting |
channel 1llc and the channel 9a is enhanced. Further, the

10 écrew—fastening'portions by the bolts 15 are formed at the

| manual valve block 11 since the lateral width of the manual
-valve 1 is smaller than that of the regqulator 2 and therefore,
the screw-fastening portions can be provided compactly among
the gas supply units installed together in parallel.

15 Meanwhile, the channels between the manual valve block 11
and the regulator block 12 are formed by the output channel
11b and the input channel 12a,.and the output channel 12b and
the communicating channel llc, along the bolts 14 for fixing
the both blocks whereby the air tight performance at the joint

20 portions is enhanced. '

| An input block 16 is fixed to the output side of the
channel 9a of the base 9 whereby a mass flow unit is
constituted.
According to the mass flow unit, an inlet opening and

25 closing valve 4, a purge valve 7 and a filter 8 are directly

attached to the input block 16, a mass flow'dontroller 5 is

connected to the input block 16 via a flow direction change
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fixing blocks constituting the pressurizing systemunit are

constituted by the manual val ve bl ock, the regul ator bl ock and t he
pressure gage bl ock, (b) a first channel for conmmunicating a pipe
supplying a gas, with the manual valve, a second 15 channel for .
conmmuni cating the manual valve with the regul ator, a third channe

for commupileaki 1§ tha theumaksr fiowhcontirelner 5 is conneetddn tohanbase and
a fourth channel for conmmunicating the pressure gage with the third

communi cabutguthbioek, 19r ¢of ahieth an outilett bpehixigngnd edlos ingd viadve e
screwfastening portion for 20 fastening the fixing blocks to the base
is providéd attabhed, viamandfdbwvdlivrecitlionk chahge pdioek d8nnecting the
third channel to t he channel forned in the base is formed in the
manual val ve Each offl tble. inlet opening7pan@helgadnguypllyeudi,t tihesmaisised i n
(2), wherein the 25 manual valve block, the regulator block and pressure
gage5 flpwockntradiderubi n§her outletz opgndng amdugilosdng viedysr & lapd
formed. the purge valve 7 constituting the mass flow unif, is fixed to

each of the blocks from above by bolts.

Next, an explanation will be given of channels of'the mass

flow unit in reference to Fig. 3 through Fig. 6. Here, Figs.

10 4 through 6 are views of sections of the gas supply unit
illustrated by Fig. 3 taken along lines A-A, B-B and C-C,
respectively.

The channel 9a of the base 9 is connected to a filter input
channel 16a formed in the input block 16 communicating with

15 the filter 8 (refer to Fig. 4, Fig. 5). Further, an input
communicating channel 16b communicating the filter 8 with an
input port of the inlet opening and closing valve 4 and an
output channel l16c communicating to an output port of the
input opening and closing valve 4 are formed in the input

20 block 16. Furthermore, a supply-channel 16d connecting an
input port of the purge valve 7 to a supply gas pipe of a
supply tank storing nitrogen gas for purging and a
communicating channel 16e communicating an output port of the
pﬁrge valve 7 to an output channel 16c, are formed in the

25  input block 16 (refer to Fig. 6).

A flow change channel 17a formed in the flow direction

change block 17 is connected to the output path 16c and the
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- 8- (8) The gas supply unit described in (1), wherein
tthe fluid el enrent part is a check valve for preventing the supply gas
fromflowing to the side of supplying the purge gas. : (9) The gas
supply unit described in (8), wherein the first 5 fixing portion for
fixedly installing the filter, the opening and cl osing valve, the
purge val FEowrnéhihge f bo¥h COM4T D8 | €6nABEted to éheiﬁFﬁﬁnﬁoﬂ:XbﬂgtﬁérinhQB for

fixedly installing the check valve are installed on a straight line
in a planflowesontroller 5. Thegawhilepl 3 Bhow OhAxhgg Shahnelcd8at ofuti on
of the 10 present invention operates as follows. : The supply
gas fl ow tiget filowgdiréet ionuahangeévblotkel8 is corgettéedr tandnt betpuessure
gage is sent via the channels
port of the mass flow controller 5. The flow change channel
5 18a is connected to an input channel 19a formed in the output
block 19 communicating with an input port of the outlet
opening and closing valve block and an output channel 19b is
connected to an output port of the outiet opening and closing
valve 6. Additionally, the output channel 19b is connected to
10 a supply gas pipe communicating with a vacuum chamber where_'
etching is carried out.
According to the gas supply unit of the embodiment
constituted as described above, corrosive gas supplied from
the pipe connecting portion lim is made to flow from the input
15 chahnel lla to the output channel 11b by opening the manual
valve 1. The corrosive gas that is made to flow from the
input channel 12a to the regulator 2 is controlled in respeci
of the pressure, is made to flow to the output channel 12b, is
again returned to the manual valve block 11 and is made to
20 flow to the chénnel 9a of the base 9 from the connecting
channel 1llc. Further, the corrosive gas that is controlled in
respect of the pressure by the regulator 2 is made to flow to
the pressure gage 3 by passing through the measuring channel
12c and the channel 13a and is monitored there.
25 In this way the corrosive gas which has passed through the

pressurizing system unit, is made to flow to the side of the

~mass flow unit. With respect to the mass flow unit, the
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formed in the fixing blocks integrally fixed and therefore, t he gas
supply unit per se becones snall-sized by omtting 15 connection parts

such as joints or pipes anobng conmponents or the like and the fixing
blocks are screwfastened to the base where the channels are
communi cated with the side of the nass flowunit froma direction the

same as tdiplidtsli heedi HigPésted and C§EEEEINEd CONPIAEIHheHE Uexamined
constituting the mass flow unit and 20 t herefore, attachnent and

det achnergatént heubBiv@t ion Ne. llei 6-2414801 4@ theéréfsore)tat@dtantiehe
mai nt enance thereof is sinplified. According to the gas

suppl y urexpldndtibopreisenéof nwell iloe, omittedwhen the screwfastening unit
for fastening the manual valve 25 bl ock constituting the fixing bl ocks
to the base izss fstaded tdlsove, ac¢ardingotd itie cgasesapply thurit hofdthaannel
formed in the manual bl ock and the channel in the base is strongly
ti ghbenedembodiment, the inlet opening and clos$ng valve 4 and the
outlet epening and closing valve 6 on the transfer chennel of
the corrosive gas for isolating the flow of the_COrrosive gas,
the mass flow controller 5 disposed at the middle of the inlet
opening and closing valve 4 and the output opening and closing
10 valve 6 for controlling the flow rate of corrosive gas and the
purge valve 7 for controlling the supply of the replacement
gas, are constituted as the mass flow unit and the
pressurizing system unit integrated with the manual valve 1,
the regulator 2 and the pressure gage 3 is constituted whefeby
15 the gas supply . unit can be downsized. Specifically, as shown
by Figs. 7(a) and 7(b), according to the constitution of the
conventional gas supply unit illustrated by Fig. 7(a), the
totalllength is 545 mm since the conventional unit is
connected by the joints and the pipes whereas according to the
20 constitution of the gas supply unit in accordance with the
embodiment illuetrated by Fig. 7(b), and total length is 329
mm whereby the unit is made compact since the pressurizing
system unit is formed by the channels and integrated by the
series of fixing blocks. Also, this improvement results in an
25 effect whereby formation of particles due to corrosive gas is

- restrained by decreasing the number of connecting points among

components.
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whereby the air tight performance of the channels is pronoted.

Atcording to the gas supply unit of the present invention, the fixing
bl ocks constituting the pressurizing system unit are integrally
formed and joint portions of the channels 5 formed in the bl ocks are

di spensed with whereby the air tight performance of the channels is

pronot ed. Further/\CgeedradngotbhengagasuBRbplyNuhif oithener esent
i nventi on, the supply gas or the purge gas is made to flow through

t he emboanmkbatf oinedddiatiba toxithe ifaetkthamrdthiee ihilleteopening hhd
openi ng and cl osing valve, the mass flow controller, the purge val ve
and the cbtokingl valwvei ¢ she hmassedfdowocbhtrbildetr Spdthe outllet second
attaching portions of the fixing blocks such that t hey are di sposed
above t heopkaingl andhelebyinghwailret 6pands¢éhe purge valve 7 constituting
5. the mass flow unit are all attached from above by bolts, the
pressurizing system unit is similarly attached from ébove by
the bolts and accoidingly, attachment and detachment of
respective component parts can be carried out froh the same
direction whereby operation such as maintenance etc. is
10  simplified.

The joint portion of the channel is provided at the manual
valve block 11 for communicating the pressurizing system unit
with the base and therefore, the screw-fastening portions can
be provided along the manual valve having a small lateral

15 width whereby not oniy a compact space can be achieved but the
air tight performance of the joint portion can be enhanced.

Incidentally, the gas supply unit of the present invention
is not limited to the above-described embodiment but can be
modified variously within a range from which the gist of the

20 present invention.is not deviated.

For eiample, according to the above-described embodiment
the manual valve block 11 and the regulator block 12
constituting the channels between the manual valve 1 and the
regulator 2 constituting the pressurizing system unit, are

25 integrated by fixing them by the bolts. However, they may be

integrated to one block constituting the similar channels

without separating them at the initial stage}
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can be made conpact and the pipes and the like are not 15 necessary to

connect to each other by using a wel di ng process ~and therefore,
formation of particles due to the wel ding can be prevent ed.
According to the gas supply unit of the present invention, t he

fi'lter, the opening and cl osing valve, the purge valve, 20 the check

val ve and thenaRes &hOukpPahaiobRIwalt bexgivent 8f a secbh@ EmboHimedtt he
second fixing blocks in the sanme direction and therefore, the unit

per se cagfbeh&vpresefitathvention. According to the gas supply unit of
t he present invention, the filter, the opening and cl osing val ve, the

purge val ve, F25. 8the ahpekspetvivendiéweshewingl awgasnsuppler uaie thaed
onto the fixing blocks on a straight line in a plane view and

t her ef or eisttire usetondr embodimeht andeFtgupActis a partially cut

-10-5 sectional view showing the gas supply integrated unit.

The gas supply unit 31 in this embodiment is used in a gas
supply device in which the kinds of corrosive gases are
changed and the plural kinds of corrosive gases are supplied
as necessary in semiconductor manufacturing steps similar to

10 the above-described devices in the conventional examples. The
gas supply unit 31 is also constituted by a filter 32 for |
removing mixed impurities of a supply gas F that is a
corrosive gas, a main valve 33 for isolating the flow of the
supply gas F, a mass flow controller 34 for accurately

15 measuring the flow rate, a purge valve 35 for sﬁpplying
nitrogen gas (hereinafter, "purge gas") P fhat is a
replacement gas for excluding the supply gas F remaining in
the mass flow controller 34 and a check valve 36 for
preventing the supply gas F that is the corrosive gas'or the

20 like from flowing to the purge gas common supply side. _

As shown by fig. 9, a filfer block 45 for fixing the filter
32, a first block 41 for fixing the main valve 33 and the
purge valve 35 and a second block 42 for fixing the mass flow
controller 34 and the check valve 36, are integrated to

25 constitute a series of fixing blocks characterizing the gas
supply unit 31 of the embodiment.

Here, the first block 41 is formed in a réctangular -
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BRI'EF DESCRI PTI ON OF THE DRAW NGS Fig 1 is a side view show ng an

efrbodi nent in accordance .wWth a gas supply unit of the present

i nventi on; Fig. 2 is a plane view show ng the enbodi nent in
accor dance 5 wth the gas supply unit of the present invention;

Fig. 3 is a sectional view show ng the enbodi nent in accordance with
the gas sgaphYlelepiped} heopPtvhient theveilicer; block 45 anb @ gas'uc&ta:mi ew
showi ng a section taken along a line A-A of Fig. 3; 1 Fig. 5
is a viewagBo¥itged 6Cliheegirakenial aig 8ibhmetB- Brevent theFisupply gas
Fig. 6 is a view show ng a section taken along a line CC of Fig. 3

Figs. 7(aF #pdm7léakdng.views for conparing a conventional 15 gas supply
unit and the gas supply unit in accordance with the
Fig. 10 is a sectional view taken along a line A-A of Figqg.
5 9. As shown by Fig. 10 channels of gases, mentioned later,
are formed in the second block 42 and female screws 43 are cut
for fixing the second block 42 to the first block 41 by bolts.
The.gasketé 44 are fitted to junctions of gas channels between
the first block 41 and the second block 42 to integrate them
10 in air tight to prevent the supply gas F and ihe purge gas P
from leaking.
Attaching portions 4la and 41b of the main valve 33 and the
purge valve 35 are formed on the top face of the first block
41 in the longitudinal direction. Aan attaching portion 42a of
15 the check valve 36 is formed on the top face of the second
block 42 to dispose on a straight line in a plane view on
which the attaching portions 4la and 41b of the first block 41
are also disposed. Further, as shown by Fig. 9, an attaching
portion 42b is formed in the flange portion of the second
20 block 42 for fixing the mass flow controller 34 to dispose on
the straight line in a plane view on which the attaching
portions 4la, 4;b and 42a are also disposed. Similarly, an
attaching portion 45a is formed on the top face of the filter
block 45 for fixing the filter 32.
25 Therefore, the filter 32, the main valve 33, the purge
valve 35, the check valve 36 and the méss flow controller 34

which are fixed to the series of fixing blocks comprising the
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present

I nventi on; Fig. 8 is a perspective view show ng an

enbodi nent of a gas supply integrated unit in accordance with the

pr esent
show ng
daccordan

invention; 20 Fig. 9 is a partially cut sectional
t he enbodi ment of the gas supply integrated unit in
ce with the present invention; Fig. 10 is a

SeCtionaglitsffﬁﬁeﬁknlsa ﬁhéCElfatvslaaﬁ a1 and thiexkegohdobRoakcdrdi ng

t he enbo
state of
12 is a

10

15

20

25

| ment: Fig. 11 is a sectional view showi ng a cl osing
at8€on the §ﬁ§§ighﬁ|IQnéCEQrdhbﬂntbytF&genBOdhEEaby a single Fi

sectional view showi ng an opening state of the
line arrangement arranging them in the same direction is
realized. Also, the filter 32, the main valve 33, the purge
valve 35, the check valve 36 and the mass flow controller 34
are all attached from above by bolts.

Next, a series of channels are formed in the filter block
45, the first block 41 and the second block 42 to which the
respective component parts of the gas supply unit 31 aie
attached. |

First, a filter input channel 47a communicating the supply
gas F from a gas supply block'4é to an input'port of the

filter 32 and a filter output channel 47b for communicating to

an output thereof, are formed in the filter block 45.

Vi ew

to

ig.

A main vélve,input channel 48a for communicating the filter

output channel 47b with a valve chamber of the main valve 33
formed at the attaching portion 4la, is forned in the first
block 41. A valve seat 33a of the main valve 33 is formed at
the attaching portion 4la and a mass flow valve input channel
48b for communicating with a valve hole of the valve seat 33a
is formed.

A purge valve output channel 48c of the purge valve 35
instalied contiguously to the main valve 33, is joined to the
mass flow valve'input channel 48b. The purge valve output
channel 48c communicates with a valve chamber formed in the
attaching portion 41b. Further, a purge valve input channel

484 is formed in the first block 41 to communicate with a
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check val ve according to the enbodi ment; Fig. 13 is a partially
cut sectional view show ng the enbodi nent of gas supply integrated
unit in accordance with t he present invention; 5 Fig. 14 is a
si.de view showi ng a conventional gas supply unit; and Fi g.
15 is a perspective view showi ng a conventional gas supply integrated

unit.  khalve hole of HfhAlvdirdat PB N O IREERRE AMEOD 3B is
An explanation will be given of a first enbodi nent speci fying a gas

suppl y unifiotmedicapritten cealvé chanbex £sent invention in reference to
t he draw ngs as foll ows. Fig. 1 is a side view show ng the
constituti on urtlgas, dmassufiidw valive aommuili cliganmel 9z rddl | areclteckd
Fig. 2 is a plane view showing a plurality of the gas supply units
i nst al | ed valve dugsitherhammehridh efor Frespertivelly Sommumigating|witkut
5 the mass flow valve input chanﬁel 48b and a purge valve input
channel 48d both formed in the first block 41, are formed in
the second block 42.

A purge gas supply block 50 for supplying the purge gas P

is fixed to the second block 42 as illustrated in Fig. 8 and a

10 check valve input channel 49c for supplying the purge gas P to
the check valve 36 is formed at the flange portion thereof as
shown by Fig. 10.

Next, an explanation will be given of the constitution of
the check valve 36. Normally-used devices are utilized for

15 the mass flow controller 34 and the like and a detailed
explanation thereof will be omitted.

Fig. 11 and Fig. 12 are sectional views showing the check
valve where Fig. 11 illustrétes a state in which the valve is
closed and Fig. 12 illustrates a state in which the valve is

'20 | 'opened.
| According to the check valve 36 the valve is formed in a
lid 61 that is directly fixed to the second block 42. As
illustrated in the figures the lid 61 is formed in a shape of
a hollow cylinder having an opening at one end thereof and a
25 gas input cover 62 in a cylindrical shape in which through

holes 62a are formed in the lateral direction and a valve main

body 63 in a cylindrical shape having the valve, are
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secti onal vi ew showi ng the gas supply unit. Firstly, in the gas
supply unit of the enbodinent, a 20 pressuri zing systemunit in which a

manual valve 1 carrying out supply or isolation of corrosive gas, a
regulator 2 for regul ati ng gas pressure of the corrosive gas and a
pressure gage 3 for nonitoring the pressure of the corrosive gas are

lnteg“ﬂﬁihtééréll§taﬁdﬂéﬁhx1éiﬂ¥ inser€EQr $htd tRet NEdP6ESEHEMZLAE System
unit, the manual valve he regul ator 2 and pressure gage 3 are

respecti vispenigl. The dad ellipht Yodvaeds2 Oand SEhé egaliel mxindbodipcks
constituted by a -12-
manual vare mbickiidd and earé aprovided kwith aadcenpt tsstien wherebgpge bl ock
13 in each of which channels are fornmed. The
they can be easily decomposed by detaching the 1lid 61.
5 " A valve seat 64 made of gum is mounted between the gas
input cover 62 and the valve main body 63. A piston 66 having
a shape of a hollow cylinder is abrasively inserted into the
hollow portion of the valve main body 63. Through holes 66a
are formed at the upper end side portions of the piston 66
10 where the valve 65 is attached and the lower end portion
thereof is opened. A return spring 67 which is a coil spring
is mounted to a hollow end portion 66b of the piston 66 from
the opened lower end portion. The upper end of the return
spring 67 is brought into contact with a stepped portion of
15 the piston 66 and ih attaching the piston 66 the lower end
ﬁhereof is brought into contact with the attaching portion 42a
of the second block whereby the spring is contracted.
Accordingly, the return valve 67 urges the piston 66 in a
direction in which the valve 65 is brought into contact with
20 the valve seat 64.

As illustrated by Fig. 10, according to the check valve 36
constituted as described above, the check valve input channel
49c communicates with a channel space 68 surrounded by the
cover 61 and the valve main body 63 whereas the lower end

25 portion of the valve main body 63 communicates with the check

valve output channel 49b whereby the purge gas supply channel

is formed.
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series of fixing blocks are integrated by fixing the regul ator bl ock
12 to which the pressure gage block 13 is fixed, to the 5 manual val ve
bl ock 11 by bolts 14 fromthe horizontal di rection.

Further, the pressurizing systemunit which is integrated to the
series of fixing block is fixed to a base 9 by bolts 15 penetrating

the manual valnexth) ek ekplematiomivildbdygiven ofOche bperation of Alpe pe
of corrosive gas that is the supply gas is connected to a pipe

connect i nggg®réipply imid 3heofrthelemeddimdnpadoridtituted &% demputilédnnel
11a comuni cating fromthe pipe connecting portion 11lmto an input
port of thebowewal valve 1 and an 15 out put channel 11b comruni cati ng an
out put port of the manual valve 1 to the side of the regulator are
formed in the Wheena manual vedMee blmowk dlllugtsated, cohmepened, cthersupply
for sending gas returned fromthe regulator 2 to a channel 9a formed
in 5 tgas (Rsks Fupplied ke the tgrs rsupply valock ockand is inputted
to the filter 32 via the filter input channel 47a. After
removing mixed impurities of the supply gas, the supply gas is
made to flow to the filter output channel 47b.
The supply gas F which has been made to flow to the filter
10 output channel 47b, is made to flow from the main valve input
channel 48a of.the first block 41 to the main valve 33 and is
made to flow to the mass flow controller 34 after passing
through the mass flow valve input channels 48b and 49a by
opening the main valve 33. |
15 Meanwhile, when the purge gas P that is the replacement gas
for excluding the supply gas F remaining in the mass flow
controller 34, is suﬁplied to the purge gas supply block 50,
the supply gas F is made to flow from the check valve input
channel 49c to the check valve 36. The purge gas P which has
20 been made to flow from the check valve input channel 49c to
the check valve 36, is made to flqw from the through holes 62a
to the gas input cover 62 after passing through channel space
68 whereby the valve 65 is lowered along with the piston 66
against the urging force of the return spring 67 by the gas
25 pressure of the purge gas P as shown by Fig. 12. Further,

when the valve 65 is separated from the valve seat 64, the

purge gas P is further made to flow to the inside of the valve
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20 Meanwhi | e, an input channel 12a for comruni cating the output

channel 11b of the manual valve block 11 with an input port of t he
regul ator 2 and an out put channel 12b for conmunicating an out put
part of the regulator 2 with the connecting channel 1lc of the manual

val ve block 11 are forned in the regulator block 25 12. Further, a
measur i ngmalhianbeldyl8s,f s madeuBbC&lowg firomdthe throhghniblesda elear ed in

the pressure gage block 13 is fornmed to t he out put channel 12b.
-13- the hollow portiba 66bpuf thenpdbstdnb66f ande isemaldat ao Hlowk tb2 s
not directly comunicated with the channel 9a of the base 9 but

vi a t he cbtheuaheeki wglveaontputlchahnefle48bnodl thel secbhndcblbtk 42.
Meanwhile, when the supply gas F is made to flow fr6m-the
5 check valve output channel 49b to the check valve 36, the
supply gas F is not made to flow to the suppiy side of the
purge gas P since the valve 65 is brought into contact with
the valve seat 64.
The purge gas P which has been made to flow from the check
'10 valve 36, is made to flow to the purge valve 35 by passing
through the check wvalve output channel 49b and the purge valve
input channél 48d. .By opening the purge valve 35 the purge
gas P is made to flow to the purge valve output channel 48c,
is made to flow to the mass flow valve input channel 48b and
15 is made to flow to the mass flow controller 34 by passing
through the mass. flow valve input channel 49%9a whereby the
supply gas F that is the corrosive gas remaining inside of the
mass flow controller 34 is replaced and excluded thereby.
Meanwhile, the supply gas F which has been made to flow to
20 _the mass flow controller 34, is supplied to a vacuum chamber,
not illustrated, where etching is carried out by passing
.through predetermined pipings, at which etching of wafers is
carried out.
As described above according to the gas supply unit 31 of
25 the second embodiment, the following effect is achieved.
The gas supply unit can be made compact by constituting to

attach the main valve 33, the mass flow controller 34 and the
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since the manual valve block 11 is fixed to the base 9 from 5 above by
ti'ghtening the nanual valve block 11 by the bolts 15 wher eby t he
contact pressure between the manual valve block 11 and the base 9 is
i ncreased and accordingly, the air tight per formance of the joint
portion between the connecting channel 11c and the channel 9a is

enhanced. 1kuet gor thehgeries oFcrawihasbabchks Mbldreorhe ¥ illherbdlicrkl A5 e
formed at the manual valve bl ock 11 since the lateral width of the

manual the Ydree blogksadl bad than sidtandoblidek Magare dnt2grateder ef ore,
the screwfastening portions can be provided conpactly anong t he gas
supply units Espeeliaddyt,ogegher supplyr delvdlce phrallellyMimstallled wmhidh a
channel s between the nmanual -val ve bl ock 11 and the regul ator block 12
are fornegloyaflieyooifpthecigasneupply unitis 3i1d came benmakdec icompeictl2y, and
the output channel 12b and t he conmuni cati ng channel 11c, along the
bolt$ 14 fremlfizinggthe singie Adme Fosmiat iwme odhromponsent pagits o ftidvarance
at the joint 20 portions is enhanced. ' '

main valve 33, the mass flow controller 34 and the like

constituting the gas supply unit 31 by arranging them in the

same direction and on the straight line in respect of the

series of fixing blocks.

10 The compact formation of the gas supply device can
significantly reduce the occupied area of floor and therefore,
problems such as hindrance of operation are resolved, the gas
supply device can be arranged at an immediate vicinity of a
vacuum chamber whereby supply of gas at a stable flow rate can

15 be realized.

Meanwhile, the gas supply unit 31 per se is attached to the
filter block 45, the first block 41 and the second block 42
from above by bolts and therefore, the attachment of
respective component parts such as the check valve 36 and the

20 like is facilitated and the maintenance performance is
considerably promoted.

As shown by Fig. 13 the check valve 36 is integrated only
by fixing the cover 61 by bolts 71 and therefore, interchange

- of parts such as the return spring 67 or the like can be
- 25  facilitated.

Further, according to a gas supply unit of the embodiment,

the gas channels 47a, 47b, 48a, 48b, 48c, 48d, 49%a, 49b and
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An input block 16 is fixed to the output side of the channel 9a of

t he base 9 whereby a mass flow unit is consti t ut ed.

According to the nmass flow unit, an inlet opening and 25 cl osing val ve
4,. a purge valve 7 and a filter 8 are directly attached to the input
bl ock 16, a mass flow controller 5 is connected to the input block 16
via a flowog aget fermedaise the series of fixing blocks where the Filter

bl ock 17 and the mass flow controller 5 is connected to an out put

bl ock 19 blowhki 45 ,atheutfliettopdoicky 4dncnd dhengecaind Hock 42 iaxeatt ached,
via a flow direction change bl ock 18. Each of the inlet opening

and cl osi dotegrated, ande tinesefor®, pfilpdngsom@iresinodr Needelde toudomnenyebyng
and cl osing valve 6 and _
welding as in the conventional example. Accordingly, the
5 formation of particles'due to the corrosion of welded portions
by corrosive gas can be prevented.

Incidentally, the present invention is not limited to the
above-described embodiments but can be modified variously
within the range from which the gist is not deviated.

10 For example, according to the above-described embodiments,
the poppet structure using the return spring 67 is adopted to
the check valve 36. However, a structure utilizing pressure
on a diaphgram caused by gas pressure of the supply gas F may
be adopted by using a diaphgram valve. The diaphgram valve

15 has an advantage resolviﬂg the problem of the poppet structure
in which when the pressure is balanced by the return spring
67, the valve 65 is vibrated whereby a pulsated stream is
caused or particles are formed by scrubbing abrasive portions.

Further, the respective component parts.may not be arranged

20' in accbrdance with the above-described embodiments but, for
example, the check valve 36 may be attached to the filter
block 45 while the filter 32, a pressure sensor or valves etc.
may be attached to the second block 42 as necessary.

According to the gas supply unit of the present invention,

25 the mass flow uhit having the first opening and closing valve,
the second opéning and closing valve, the mass flow

controller, the purge valve and the filter and integrally
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the purge valve 7 constituting the mass flow unit, is fixed to each
of the bl ocks from above by bolts. - Next, an explanation will be
gi ven of channels of the nass flowunit in reference to Fig. 3
through Fig. 6. Here, Figs. 10 4 through 6 are views of sections of the
gas supply unit illustrated by Fig. 3 taken along lines A-A, B-B and

CC conetietitiedeby. screw-fastelifigc hisieltdamy rdypdrmrsiard blocks
connected to a filter input channel 16a formed-in the input block 16

communi cawhegenMchanntls alree flormedy, Friomefe preddtiermihed-idirdgtiofurdnter,
an i nput - comuni cati ng channel 16b comrunicating the filter 8 with an
I nput por tthef piressuxiet ngpaystemmbhit ehiere e/ mahuald vaive manualtlput
channel 16c¢ conmunicating to an output port of the i nput openi ng and

- ¢l osi ng vahpply iamge ofroised aitringh&hensmppl30 gashl ddle I&gulAaharhdiamwre, a
supply channel 16d connecting an | nput port of the purge valve 7 to a
supplsy gagsegudatdhngathe gasspnespursniofsttdre smpplyr gfen aguks tthe presgure and

2 gage for.monitoring the pressure of the supply gas are
integrally fixed via the series of fixing blocks ﬁhere
channels are formed, are fixed to the base where channels for
communicating to the side of the mass flow unit are formed, by

10 screw-fastening the series of fixing blocks from the
predetermined direction. Therefore, the gas supply unit of
the present-invention can be downsized by dispensing with
connection parts etc. such as joints, pipes and the like among
component parts and maintenance etc. of the manual valve or

15  the like can be facilitated. |

Further, accbrding to the gas supply unit of the present
invention, the first channel communicating the pipe supplying
gas with the manual valve, the second channel communicating
the manual valve with the regulator, the third channel

20 communicating the regulator with the channel formed in the
base and the fourth channel communicating the pressure gage
with the third channel, ére formed in the series of fixing
blocks comprising the manual valve block, the regulator block
and the pressure gage block constituting the pressurizing

- 25 system unit, the screw-fastening portién for fastening the
series of fixing blocks to the base is installed at the manual

valve block and the joint portion between the third channel
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comuni cati ng channel 16e comruni cating an output port of the pur ge
valve 7 to an output channel 16c, are forned in the 25 I nput bl ock 16°
(refer to Fig. 6). - A flow change channel 17a fornmed in the flow
direction change block 17 is connected to the output path 16c and the
- 15- fl ow change path 17a is connected to an input port of

the mass and thel eWanoelr Foriledd inVeheVbase id flodwedhdmgahehaiaiviall8a of
the flow direction change block 18 is connected to an out put port of

the mass w¥haweCblbochkl wherebyTthel joknthpoge iohmhselstronglyl &dghten@anect ed
to an input channel 19a fornmed in the output bl ock 19 communi cati ng
with an i apdt ther aief ttilghtopierformance can be promoted.

According to the gas supply unit of the present invention,

5 when the manual valve block, the regulator block and the
pressure gage block consfituting the pressurizing system unit.
are integrated, the air tight performance can further be
promoted. |

Additionally, the gas supply unit of the present invention
10 is constituted by the series of fixing blocks in which the
- channels of the supply gas and the purge gas are formed and
which are provided with the attaching portions for fixedly
installing the filter, the opening and closing vélves, the
mass flow controller, the purge valve and the check valve
15 above the channels whereby a compact gas supply integrated
unit in which parts are integrated such that the unit can be
arranged in a narrow floor space, can be provided and a gas
supply integrated unit preventing formation of particles
caused by welding can be provided. |

20
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openi ng and cl osing val ve bl ock and an out put channel 19b is

connected to an output port of the outlet opening and cl osing val ve
6. Additionally, the output channel 19b is connected to 10 a supply gas
pi pe comuni cating with a vacuum chanber where etching is carried
out . According to the gas supply unit of the enbodi nent

constitutggaasidescAtied ahove, corrosive gas supplied from t he pipe
connecting portion 11mis made to flow fromthe input 15 channel 1la to

t he out put channel 11b by openi ng t he manual valve 1. The corrosive
gas that is nade to flow fromthe I nput channel 12a to the regul ator
2 is controll®ed in gaspsapply uniofctmprpseéngere, is nade to flowto the
out put channel 12b, is - again returned to the manual val ve bl ock 11
and is nade topefiing a&hdwlosihg vaiwes| f8a pvégtuhathagefldowr ofh ahsupply
connecti ng channel 11c. Further, the corrosive gas that is controlled
in 5 gaspftowbhgt im phessels;by the regulator 2 is nade to flow to

the pressure gage 3 by passing through the neasuring channel
a mass flow controller for controlling a flow rate of the

supply gas;
a purge vaive for supplying a replacement gas for excluding.
the supply gas remaining in the mass flow controller; |
10 fixing blocks in which the channels for making the supply
gas and a pﬁrge gas flow and which are provided with first
attaching portions for fixedly installing the bpening and
~closing valves, the mass flow controller and the purge valve
above the channels; and |
15 wherein the fixing blocks are provided with second
attaching portions to which fluid element parts communicating
with the channels for the supply gas or the channels for the
purge gas are attachable in a first direction the same as a

direction of the first attaching portions.

20 | |
2. The gas supply unit according to Claim 1, wherein the
fluid element parts are constituted by a pressurizing sjstem
unit fixedly integrated with a manual valve for manually
carrying out suppiy or isolation of the supply gas, a
25 regulator for regqulating a gas'pressure of the supply gas'and

a pressure gage for monitoring the gas pressure of the supply

gas via the fixing blocks where the channels are formed.
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12c and the channel 13a and is nonitored there. 25 In this way the
corrosive gas which has passed through the pressuri zing systemunit,
is made to flow to the side of the mass flow unit. Wth respect to
t.he mass flow unit, the , -16-
appl i cants have suggested and descri bed in Japanese Unexam ned Pat ent
Publ i cati on No. Hei 6-241400 and therefore, a detailed expl anati on
thereof will be omtted. As stated above, according to the gas
supply unit d3.thehe gas supplly wmit Adeordiry opeClagmadd wheseiny théve 4
and the outl et opening and closing valve 6 on the transfer channel of
t he corroBixingadslécks i cohstitgting thevpnéssurizingosystemasnit are the
mass flow controller 5 disposed at the mddle of the inlet

provided with a manual valve block to which the manual valve

5 ‘is attached; and
wherein the manual valve block is provided with a
screw-fastening portion for fastening the fixing blocks to a

base.

10 4. The gas supply unit according to Claim 3, wherein the
fixing blocks constituting the pressurizing system unit are
providéd with a regulator block to which the regulator is
atfached; |

wherein a first channel for communicating a pipe supplying

15 a gas with the manual valve, a second channel for
communicating the manual valve with the regulator and a third
channel for communicating the regulator with a channel formed
in the base are formed in the manual valve block and the
regulator block; and

20 wherein the regulator block is screw-fastened to the manual

valve block in a direction orthogonal to the first direction.

5. The gas supply unit according to Claim 4, wherein the
fixing blocks constituting the pressurizing system unit are
25 provided with a pressure gage block to which the pressure gage
is attached; and

wherein the pressure gage block is screw-fastened to the

-31- _
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openi ng and cl osing valve 4 and the out put opening and closing 10 val ve
6-for controlling the flow rate of corrosive gas and the purge val ve
7 for controlling the supply of the repl acenent gas, are constituted
as, the mass flow unit and the pressuri zing systemunit integrated

wi th the manual valve 1, the regulator 2 and the pressure.gage 3 is

consti t ut ebgdiedtady bldck iMetigdsdstedt onndit gl desnshe eflirst
Specifically, as shown by Figs. 7(a) and 7(b),. according to the

consti t ut idiredtidre. conventional gas supply unit illustrated by Fig.
7(a), the total length is 545 nm since the conventional unit is
connected by the joints and the pi pes whereas according to the 20
constitution of the gas supply unit in accordance with the enbodi nent -
illustrated by6Fi gthe(¢d9s supblytwit emcredrding28 Claimnn whikerdin t tike uni t
is made conpact since the pressurizing systemunit is fornmed by the
chann®l s afidking dokecks ¢gnsthittuting theipressurizimg sysees umitoarehis
i rprovenent results in an 25 ef fect whereby formation of particles due
to corrosiGengfattyted by a manual valve block, a regulator block and a
pressure gage block;
wherein a first channel for communicating a pipe for
- supplying a gas with the manual valve, a second channel for
10 communicating the manual valve with the regulator, a third
channel for communicating the regulator with a channel formed
in a base and a fourth channel communicating the pressﬁre gage
with the third channel are formed in the fixing blocks; and
wherein a screw-fastening portion for fastening the fixing
15 blocks to the base is provided at the manual valve block and a
junction between the third channel and the channel formed in

the base is formed in the manual valve block.

7. The gas supply unit according to Claim 2, wherein a
20 manual valve block, a regulator block and a pressure gage
block constituting the pressurizing system unit are integrally

formed.
8. The gas supply unit according to Claim 1, wherein the
25 fluid element part is a check valve for preventing the supply

gas from flowing to a side of supplying the purge gas.
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restrai ned by decreasing the nunber of connecting points anong

econponents. : -17-

Further, according to the gas supply unit of the enbodi nent, in
addition to the fact that the inlet opening and cl osing valve 4, the
nmass flow controller 5, the outlet openi ng and cl osing val ve 6 and
the purge vabye #heogakl Eubpl¢ unit adeerdEany ftloowlwini 83 whdjdeial tohehed
from above by bolts, "t he pressurizing systemunit is simlarly

‘attached firgt akewehling portiohe fodl tfdxead yadewtdillgng taid ayeming amd
det achnment of respective conponent parts can be carried out fromthe
sane clogiihgC adwresh e ttley majgsr Fliown contirold exnianide e purtge valve

and the second attaching portion for fixedly installing the

5 check valve are installed on a straight line in a plane view.
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10 sinplified. The joint portion of the channel is provided at

t'he manual val ve bl ock 11 faor. cornmuni cating the pressurizing system
uni t with the base and therefore, the screw fastening portions can
ke provided along the nmanual valve having a small lateral . 15 wdth
whereby not only a conpact space can be achieved but the air tight
performance of the joint p@EHSTRACHIOREIHR BISELOSURE I nci dental |y,
the gas supply unit of the present invention is not limted to the
above-descri bed enbodi ment but can be nodi fied variously within a

range fromwhich the gist of the 20 present invention is not deviated.
For exanpl e, Tacpoeuidg aosmhdlabdweddgasr shpplynundindispensingt dthmnual
val ve block 11 and the regulator block 12 _ _consti(utlng t he chqnnels
bet ween €ABNAEhLan parve orahbiet héke suchreguijetiots? pdpesi but thg flike
pressurizing systemunit, are 25 integrated by fixing themby the bolts.
However , aRQRY GemppRents orj at ggfasupPly vnatbEscklisatingumaigtenanceni | ar
channel s

of a manual valve or the like, the gas supply unit is provided

with opening and closing valves for regulating flow of supply

gas flowing in channels, a mass flow controller'controlling

the flow rate of the supply gas and a purge valve for

10 supplying é replacement gas excluding the supply gas remaining
in the mass flow controller, wherein a series of fixing blocks
in which channels for making the supply gas and the purge gas
flow are formed and which have first attaching portions for
fixedly installing the opening and closing valves, the mass -

15 flow controller and the purge valve above the channels, are
provided with second attaching portions by which fluid element
parts communicating with the supply gas channels or the purge
gas channels can be attached from a direction the same as that

of the first attaching portion.

20
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mﬁthbut separating themat the initial st age.

-,18- _ Next, an explanation will be given of a second
enbodi nment of the present invention. Fig. 8is a
perspective view show ng a gas supply unit that I.s the second

enbodi mrent and Fig. 9 is a partially cut 5 sectional view show ng the
gas supply integrated unit. . The gas supply unit 31 in this
enbodi ment is used in a gas supply device in which the kinds of
corrosive gases are changed and the plural kinds of corrosive gases
are supplied as necessary in sem conductor manufacturing steps
simlar to 10 t he above-descri bed devices in the conventional exanples.
The gas supply unit 31 is also constiLEted by a filter 32 for
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renoving mxed inpurities of a supply gas F that is a corrosive gas,

a main valve 33 for isolating the flow of the supply gas F, a nass
“flow controller 34 for accurately 15 nmeasuring the flow rate, a purge
val ve 35 for supplying nitrogen gas (hereinafter, "purge gas") P that
s a repl acenent gas for excluding the supply gas F remaining in

the mass flow controller 34 and a check valve 36 for preventing the
supply gas F that is the corrosive gas or the 20 like fromflowing to

t he purge gas common supply side. — As shown by Fig. 9, a filter

bl ock 45 for fixing the filter Ol 32, afirst block 41 for fixing the
mai n val ve 33 and the purge val ve-85 and a second block 42 for fixing
the mass. fl ow controller 34 and t check valve 36, are integrated to
25 constitute a series of fixing Nl ock§ characterizing the gas '
supply unit 31 of the enbodi nent. he f ock 41 is
formed in a rectangul ar - 419-
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parall el epi ped, to which the filter block 45 and a gasket 44 are
fitted to integrate in air tight to prevent the supply gas F from
- | eaki ng. ' Fig. 10 is a sectional view taken along a |line A-A of
Fig. 5 9. As shown by Fig. 10 channel s of gases, nentioned |ater,
are forned in the second block 42 and female screws 43 are cut for
fixing the second block 42 to the first block 41 by bolts. The
gaskets 44 are fitted to junctions of gas channel s between the first
bl ock 41 and the second block 42 to integrate them 10 in air tight to
prevent the supply gas F and thes piiige gas P from | eaki ng.

- Attaching portions 4la and 41b fthe pain valve 33 and the
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purge valve 35 are formed on the top face of the first block 41 in
the l.ongitudinal direction. An attaching portion 42a of 15 t he check

valve 36 is forned on the top face-of the second bl ock 42 to dispose
on a straight line in a plane view on whi ch the attaching portions
41a and 41b of the first block 41 are al so di sposed. Further, as
shown by Fig. 9, an attaching portion 42b is formed in the flange
portion of the second 20 bl ock 42 for fixing the mass flow controller 34
to di spose on the straight line in a plane view on.which the
attachi ng portions 4la, 41b and 42a are also disposed. Simlarly, an
attaching portion 45a is-fornmed on the top face of the filter bl ock
45 for fixing the filter 32. 25 . Therefore, the filter 32, the nmain
val ve 33, the purge val ve 35, the check valve 36 and the nmass fl ow
controller 34 mhlch are fixed to the series of fixing blocks
conprising the _ - 20-

( )
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filter block 45, the first block 41 and the second bl ock 42, are on
t.he straight Iine as shown by Fig. 8 whereby a single l'ine
arrangenent arranging themin the same direction is realized. Al so,
the filter 32, the main valve 33, the purge 5 val ve 35, the check val ve
36 and the nmass flow controller 34 are all attached from above by
bol ts. Next, a series of channels are forned in the filter bl ock
45, the first block 41 and the second bl ock 42 to which the

respective conponent parts of the gas supply unit 31 are 10 attached.

First, a filter input channel 47a comrunicating the supply gas F from
a gas supply block 46 to an input port of the filter 32 and a filter
out put channel 47b for conmunicating to ~an output thereof, are forned

in the filter block 45.

FIG.6
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15 A mai n val ve input channel 48a for communicating the filter

out put channel 47b with a val ve chanber of the main valve 33 formed.
at the attaching portion 41a, is formed in the first bl ock 41. A
val ve seat 33a of the main valve 33 is forned at the attaching
portion 4la and a nmass flow val ve input channel 20 48b for conmuni cati ng
with a val ve hole of the valve seat 33a Is forned. ' A purge
val ve out put channel 48c of the purge valve 35 i nstall
contiguously to the main valve 33, is joined to the mdmeq f | oW val ve
i nput channel 48b. The purge val ve output 25 channel 48c ni cates
with a val ve chanber forned in the attaching portion b. Further, a
purge val ve input channel 48d is fornmed in the first bkﬂck 41 to
conmuni cate with a ' -21-
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val ve hol e of the valve sedt 35a of the purge valve 35 that is f or med

i'n the val ve chanber. Further, a mass flow val ve i nput channe
49a and a check val ve out put channel 49b for respectively

comuni cating with 5 the mass flow val ve i nput channel 48b and a purge
val ve i nput channel 48d both forned in the first block 41, are forned
I n . the second bl ock 42. A purge gas supply btock 50 for
suppl ying the purge gas P is fixed to the second bl ock 42 as
illustrated in Fig.- 8 and a 10 check valve input channel 49c for
supplying the purge gas P to the check valve 36 is fornmed at the

fl ange portion thereof as shown by Fig. 10. : Next, an

expl anation will ﬁEP igrengpf the constitution of the check val ve 36.
Nor mal | y- used devi é[(;fefgtilized for 15 the mass flow controller 34
and the like and a detailed
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explanation thereof will be omtted. Fig. 11 and Fig. 12 are
sectional views show ng the check val ve where Fig. 11 illustrates a
state in which the valve is closed and Fig. 12 illustrates a state in
which the valve is 20 opened. According to the check val ve 36

the valve is fornmed in a lid 61 that is directly fixed to the second
bl ock 42. As illustrated in the figures the lid 61 is fornmed in a
shape of a holl ow cylinder having an opening at one end thereof and a
25 gas input cover.62 in a cylindrical shape in which-.through - hol es
62a are forned in the lateral direction and a valve main body 63 in a
cylindrical shape having the valve,‘ﬂre

-22-
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integrally and coaxially inserted into the lid 61 fromthe openi ng.
The gas input cover. 62 and the valve nmain-body 63 are not - fixed and
“are provided with a constitution whereby " they can be easily
deconposed by detaching the lid 61. . 5 -A valve seat 64 made of gumis
nount ed between the gas ~ input cover 62 and the valve main body 63. A
pi ston 66 having a shape of a hollow cylinder is abrasively inserted
into the hol | ow portion of the valve main body 63. Through hol es 66a
are formed at the upper end side portions of the piston 66 10 where the
valve 65 is attached and the | ower end portion thereof is opened. A

return spring 67 | is a coil spring is nounted to a hol |l ow end
porti.on 66b of t t(iOG from t he opened | ower end portion. The
upper end of the return spring 67 is brought into contact with a

stepped portion of 15 the pis n attaching the piston 66 the
| ower end thereof is brou to act w the attaching portion

42a of the second bl ock r r1ng cont ract ed.
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Accordingly, the return valve 67 urges the piston 66 in a - di rection
I n which the valve 65 is brought into contact with 20 the val ve seat 64.
As illustrated by Fig. 10, .according to the check valve 36

constituted as described above, the check val ve input channel 49c
comuni cates with a channel space 68 surrounded by the cover 61 and
the valve main body 63 whereas the | ower end 25 portion of the valve
mai n body 63 conmuni cates with the check val ve out put channel 49b
wher eby the purge gas supply channel is formed.

- 23- Next, an explanation wll be given of the operation
of the gas supply unit 31 of the enbodi nent constituted as descri bed

FIG.11
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above. . Wen a manual VaIVe, not illustrated, is opened, the
supply 5 gas F is supplied to the gas supply block 46, and is inputted

tothe filter 32 via the filter input channel 47a. After renovi ng
m xed inpurities of the supply gas, the supply gas is made to flow to
the filter output channel 47b. . The supply gas F which has been

made to flowto the filter 10 ~“output channel 47b, is nmade to flow from
the mai n val ve input ' channel 48a of the first block 41 to the main
made to flow to the mass flow controller 34 after

valve 33 and is

passi ng t hrough the mass fl ow val ve i nput channels 48b and 49a by
opening the main valve 33. 15 Meanwhi | e, when the purge gas P that
is the replacenent gas - for excluding the supply gas F remaining in
the mass fl ow controller 34, is supplied to the purge gas supply

bl ock 50, t he y Fis made to flow fromthe check val ve input
channel 49c to the EIG@I? 36. The purge gas P which has

L A—62 6
) ﬂ e 3
\} 22\\\‘6251
/ /\64 -
~—~65
§ 66a 66
N 61
H / '
/
7
i
-
ot Has Been Replaced

T



20 . been made to flow fromthe check val ve input channel 49c to t he

check valve 36, is nmade to flow fromthe through holes 62a to the gas
input cover 62 after passing through channel space 68 whereby the
valve 65 is lowered along with the piston 66 '~ against the urging force
of the return spring 67 by the gas 25 pressure of the purge gas P as
shown by Fig. 12. Further, when the valve 65 is separated fromthe
val ve seat 64, the purge gas P is further made to flow to the inside
of the valve ' - 24- mai n
body 63, is made to flow fromthe through holes 66a to t he hol | ow
portion 66b of the piston E6—amd—Ts—Tade to flow to t he. check val ve

out put channel 49b of the jsecond bl odk 42.
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Meanwhi | e, when the supply gas F is made to flow fromthe 5 check val ve

out put channel 49b to the check valve 36, the supply gas F is not
made to flow to the supply side of the purge gas P since the valve 65
I's brought into contact with t he val ve seat 64. The purge
gas P which has been nade to flow fromthe check 10 valve 36, is made to
flow to the purge val ve 35 by passing t hrough the check val ve out put
channel 49b and the purge val ve i nput .channel 48d. By opening the
purge valve 35 the purge gas P made to flow to the purge val ve
out put channel 48c, i s nade t p-H tQ the mass fl ow val ve i nput
“channel 48b and 15 is -madeQofipw tthg mefgs fl ow controller 34 by
passi ng t hrough the mass fl owval i Mchannel 49a whereby the
supply gas F that is the corrosive mai ni ng de of the mass
flow controller 34 is replaced uded therebyd nwhi | e,
the supply gas F which has been de Ho flow tqs 20 t he mass W
~controller 34, is supplied to a vac cha §3 EE;
el
- - —
o
S o1 SN
—adh
o —d
[N ] Eg
o |g'
N
h —— ——
ST
Shafl|
Q
N
S [ S
w
=
w

2l
—J

ol

i

- This Sheet Has Been Replaced




not illustrated, where etching is carried out by passing t hr ough

predeterm ned pi pings, at which etching of wafers is carried out.

As descri bed above according to the gas supply unit 31 of 25 t he second
enbodi nent, the follow ng effect is achieved. , The gas supply unit
can be made conpact by constituting to attach the main valve 33, the
mass flow controller 34 and the - 25-
like to the series of fixing blocks where the filter block 45, t he
first block 41 and the second bl ock 42 are integrated.

Especially, a gas supply device parallelly installed wth a plurality

of the gas supply units 31 can be nmade conpact by 5 real i zing the

single line formatioFIGnI) nt parts of the
[ ]
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mai n valve 33, the mass flow controller 34 and the |ike CONStyjp bl LA
the gas supply unit 31 by arranging themin the same direction an on
the straight line in respect of the series of f|X|ng bl ocks.

The conpact formation of the gas. supply device can y_____
reduce the occupied area of floor and t herefore, bl ens such as

hi ndrance of operation are resol ved, suppl§g

arranged at an immedi ate vicinity of a vacuun1chanb

of gas at a stable flowrate Can-ﬂ%ﬁ;@ﬁEELFSﬁ

the gas supply unit 31 per se is fllter block 45 t he
first block 41 and the second bl ock 42 from above by bolts and
therefore, the attachnent of respective conponent parts such as the

check val ve 3 3ibyi@e 20smalikisea’gas! buppty aRde! Eisﬁéhﬂ&ﬁ@agﬁ%h

~performance is consi derably prondDte 13
the gheckedrmhed® 6n i patt5€8F2tRE PPk¥ such as joints, pipes or the like

among components or a gas supply unit facilitating maintenance
of a manuai valve or the like, the gas supply unit is provided
with opening and closing valves for requlating flow of supply
gas flowing in channels, a mass flow controller controlling

10 the flow rate of the supply gas and a purge valve for
supplying a replacement gas excluding the supply gas remaining
in the mass flow controller, wherein a series of fixing blocks
in which channels for making the supply gas and the purge gas
flow are formed and which have first attaching portions for

15 fixedly installing the opening and closing valves, the mass
flow controller and the purge valve above the channels, are
provided with second attaching portions by which fluid element
parts communicating with fhe supply Qaé channels or the purge
gas channels can be attached from a direction the same as that

20  of the first attaching portion.
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by fixing the cover 61 by bolts 71 and therefore, interchange of
parts such as the return spring 67 or the like can be 25 facilitated.
*Further, according to a gas supply unit of the enbodi nent, t he gas
channel s 47a, 47b, 48a, 48b, 48c, 48d, 49a, 49b and
.- 26- 49c are fornmed in the series of fixing blocks where the
filter bl ock 45, the first bloc%ﬁ;ﬁ_&nd the second bl ock 42 are

i ntegrated and therefore, pipings are*Hot* meeded to connect by

wel di ng as in the conventional exanple. Accordingly, The 5 formati on of
particles due to the corrosion of wel ded portions by corrosive gas
can be prevented.
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Incidentally, the present invention is not linmted to the

above- descri bed enbodi nents but can be nodified variously within the
fange fromwhich the gist is not deviated. 10 For exanpl e, according
to the above-descri bed enbodi nents, t he poppet structure using the
“return spring 67 is adopted to t he check val ve 36. However, a
structure utilizing pressure on @ dipghgram caused by gas pressure of
the supply gas F may be adopted by using a di aphgram val ve. The
di aphgram val ve 15 h dv A e _probl em of the poppet
structure i n whifb 20 XC I e ' Oxled by jthe return spring
67, the valve 65 is vifbl a@d reb@a) pul{dai@ pirefam i § caused or
particles are formed by\scr WORFE br 25} or{ /g ' Further, the
respective component p 1 cordance with the
above-descri bed enbodj the check valve 36 may
be attached to the fi r (®) ock ile tR&Kilter 32, a pressure
sensor or valves etc. 1 € a 0 sec¥hd bl ock 42 as
necessary. [] [] []
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‘According to the gas supply unit of the present i nvention, 25
flow unit having the first opening and cl osing val ve,
= openi ng and cl osi ng val ve,

and the filter and integrally

constituted by screwfastening themto the respective bl ocks wher e
~ channel s are forned,

pressuri zing systemunit where the

I solating the supply gas,
pressure of the supply gas and the pressure

froma predete

pressure of the supply gas are
fixing bl ocks where

channel s for
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and t he
suppl yi ng or

regul ati ng the gas

gage for nmonitoring the
integrally fixed via the series of
are fixed to the base where
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comuni cating to the side of the mass flow unit are formed, by 10

screw fastening the series of fixing blocks fromthe pr edet er m ned
-direction. Therefore, the gas supply unit of the present invention
can be downsized by dispensing with connection parts etc. such as
Joints, pipes and the |ike anong conmponent parts and mai ntenance etc.
of the manual valve or 15 t he likedﬁ?nl facilitated.

Further, according to the gas supply t t he present i nvention,
the first channel conmunicating the pipe supplying gas with the
manual val ve, the second channel conmunicating t he manual valve with
the regulator, the third channel 20 comuni cating the regulator with the
channel forned in the base and the fourth channel -comuni cating the
pressure gage with the third channel, are formed in the series of
fixing bl ocks conprising the manual val ve bl ock, the regul ator bl ock

and the pressure gage bl ock conahLLuLLng_LQF pressurizing 25 system
unit, the screwfastening porti for fastehing the
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series of fixing blocks to the base is installed at the nmanual val ve
bl ock and the joint portion between the third channel

.- 28- and the channel forned in the base is forned in the
manual val ve bl ock whereby the joint portion is strongly tightened
and the air tight performance can be pronoted. According to the
gas supply unit of the present invention, 5 when t he nmanual val ve

bl ock, the regulator block and the 5 /1@ essure gage block constituting
the pressurizing systemunit are integrated, the air tight
performance can further be pr onot ed. ' Addi tionally, the gas
supply unit of the present invention 10 " is constituted by the series of
fixing blocks in which the .

FI1G.6

A_.]_l : ﬁ
7

16e

This is the replacement sheet

et o g prg 99



channel s of the supply gas and the purge gas are forned and whi ch are
provided with the attaching portions for fixedly installing the
_filter, the opening and closing valves, the mass flow controller, the
purge valve and the check valve 15 above the channel s whereby a conpact
gas supply integrated unit in which parts are integrated such that
-the unit can be arranged in a ngrr wnfloor space, can be provided and

a gas supply integrated unit préventi®ng formation of particles
-caused by wel ding can be provided. 20
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- 29-- WHAT |'S CLAIMED I S: 1. A gas supply unit

conpri si ng: openi ng and cl osing valves for regulating flow of a
- supply 5 gas flow ng in channel s; a mass flow controller for
controlling a flow rate of the supply gas; a purge val ve
for supplying a replacenent gas for excluding t he supply gas
"remaining in the mass flow controll ery ap _ fixing blocks in which the
channel s for making the supply Zéﬁ aﬁd a purge-gas flow and which are

provided with first attaching portions for fixedly installing the

openi ng and
FIG.8

s replacement sheet

2 6 FEB 193

This is th

Date:



cl osing val ves, the mass flow controller and the purge val ve above

the channels; and 15 wherein the fixing blocks are provided with

. second attaching portions to which fluid el ement parts comruni cating
with the channels for the supply gas or the channels for the pur ge
gas are attachable in a first direction the sane as a di rection of
“the first attaching portions. 20 - 8/14 2. The gas supply unit
according to Caim1l, wherein the fluid elenment parts are constituted
by a pressurizing system unit fixedly iptegrated wth a nmanual val ve
for manual |y carrying out supply or ig Ferstopty gas, a
25 —regulator for regulating a gas p f gas ahd a
pressure gage for nonitoring the gas ¥ gssur | gas via
the fixing blocks where the channels e fwlmsd. Nf
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3. The gas'supply unit according to Claim2, wherein the fixing

bl ocks constituting the pressurizing systemunit are provided with a
. manual val ve bl ock to which the manual val ve 5 i s attached; and
wherein the manual valve block is provided with a - screwfastening
portion for fastening the fixing blocks to a base. 10 4.
- The gas supply unit according to Claigh;, wherein the fixing bl ocks
constituting the pressurizing system (il 4re provided with a

regul ator block to which the regulator is- attached;
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wherein a first channel for communicating a pipe supplying 15 a gas wth

t he manual val ve, a second channel for communi cating the manual val ve
.wWith the regulator and a third channel for conmunicating the
regul ator with a channel forned in the base are fornmed in the manual
val ve bl ock and the regul ator bl ock; and 20 wherein the
- regul ator block is screwfastened tqrbg?vnanual val ve block in a
direction orthogonal to the first di ﬂo i 5. The gas supply
unit according to Caim4, wherein the fixing blocks constituting the
pressurizing systemunit are 25 provided with a pressure gage block to
whi ch the press e 1s attached; and wherein the
pressure gage bm@.lﬁwfastened to the E
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regul ator block in the direction orthogonal to the first di rection.
6. The gas supply unit according to Caim2, wherein the 5 fixing
_blocks constituting the pressurizing systemunit are constituted by a
manual val ve bl ock, a regulator block and a - pressure gage bl ock
wherein a first channel for communicating a pipe for supplying a gas
‘with the manual val ve, a second chan{\ell/fﬁr 10 comruni cating the nanual
valve with the regulator, a third c 5%ne| for conmmunicating the
regul ator with a channel forned in a base and a fourth channel
comuni cating the pressure gage with the third channel are formed in
the fixing bl ocks; and wherein a screwfastening portion for
fastening the fixing 15 bl ocks to the base is provided at the nanual

val ve bl ock and a FIG.lz
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junction between the third channel and the channel fornmed in t he base
Is formed in the manual val ve bl ock. 7. The gas supply unit
.according to Claim2, wherein a 20 manual val ve bl ock, a regul ator bl ock
and a pressure gage bl ock constituting the pressurizing systemunit
are integrally forned . 8. The gas supply unit according
‘to Cdaiml, wherein the fdenfae? part is a check valve for
preventing the supply gas fromf to a side of supplylng t he

-32-

purge gas.

FIG.13

7777777777 )
d

My

07

42

AN

This is the replacernerit sheet



9. The gas supply unit according to Claim8, wherein the first

attaching portion for fixedly installing the opening and cl osi ng

val ves, the nmass flow controller and the purge valve ~ . and the second

“attaching portion for fixedly installing the 5 check valve are installed
on a straight line in a plane view
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TEXT OF THE ABSTRACT

GAS SUPPLY UNIT

~ To provide a small-sized gas supply unit 'cﬁspensing with connection parts or the like
such as joints, pipes or the like among components or a gas supply unit facilitating
maintenance of a manual valve or the like, the gas supply unit is provided with opening
and closing valves (4, 6) for regulating flow of supply gas flowing in channels, a mass
flow controller (5) controlling the flow rate of the supply gas and a'purge valve (7) for
supplying a replacement gas excluding the supply gas remaining in the mass flow
controller (5), wherein a series of fixing blocks (11-13, 16-19) in which channels (11a-
‘¢, 12a-c, 13a, 16a-e, 17a, 18a, 19a) for making the supply gas and the purge gas ﬁow
are formed and which have first attachmg portions for ﬁxedly installing the openmg
and closing valves (4, 6), the mass flow controller (5) and the purge valve (7) above the
channels, and which are provided with second attaching portiohs by which fluid
element parts (1,2,3) communicating with the supply gas channels or the purge gas

channels can be attached from a direction the same as that of the first attaching portion.
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