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BACKGROUND OF THE INVENTION
1. Field of the Invention:
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.

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
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.

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 corrosive gas etc. from

remaining in the mass flow controller and a filter for

removing mixed impuritieé in the supply gas and. is provided
with a manual valve for carrying out supply or isolation of
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the supply gas, a regulator for regulating the gas pressure of
the supply gas and the pressure gage-for monitoring the
pressure of the supply gas. Further, the conventional gas
supply unit is constituted by connecting in series these
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
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
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
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
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.
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Specifically, the inlet opening and closing valve 110 and
the purge valve 111 are attachéd onto the input block 109 and
an output port of the input block 109 is.connected to an input
port of the flow direction change block 113. An output port
of the flow direction chanée block 113 is connected to an
input port of the mass flow controller block 115. Furthef,
the mass flow controllerlllz is attached onto the mass flow
controller block 115.

An output port of the mass flow controller block 115 is
connected to an input port of the output block 114 via the
fléw direction change block 113. The outlet opening and
closing valve 116 is attached onto the output biock 114.
Additionally, the outlet opening and closing valve 116 is
connected to a supply gas pipe communicating with a vacuum
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 fatent Publication No. Hei
6-241400.

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
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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Fig. 15 is a perspective view showing a gas supply device
that is a second conventional example.

As shown by Fig. 15, according to a gas supply unit 120
constituting the gas supply device, an inlet opening and
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
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.

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
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
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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connected to a purge pipe 126 extended from the purge block
125 whereby the purge pipe 126 is connected to the purge gas
common channel 121.

However, fhe conventional devices involve the following
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

in accordance with the kinds of corrosive 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
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
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
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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Therefore, the width of the gas supply unit 120 is increased
and the gas supply device in which a plurality of the units
are arianged, bécomes large-scaled.

(4) According to the second conventional example of the gas
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
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
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
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
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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formed and which fixes the opening and closing valve, the mass
flow controller and the purge valve above the channels, are
provided with second attaching portions to which fluid element

parts communicating with the supply gas channel or the.purge

gas channel are attachable from a first direction 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
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
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.

(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
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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regulator block, and (c) the regulator block is screw-fastened
to the manual valve block from a direction orthogonal to the
first direction.

(5) The gas supply unit described in (4), wherein (a) the
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.

(6) The gas supply unit describéd 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
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

fastening the fixing blocks 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

manual valve block, the regulator block and pressure gage

block constituting pressurizing system unit are integrally

formed.
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(8) The gas supply unit described in (1), wherein the fluid
elément part is a check valve for preventing the supply gas
from flowing to the side of supplying the purge gas.

| (9) The gas supply unit described in (8), whereiﬁ the first
fixing portion for fixedly installing the filter, the opening
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
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
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
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
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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whereby the air tight performance of the channels is promoted.

According to the gas supply unit of the present invention,
the fixing blocks constituting the pressurizing system unit
are integrally formed and joint portions of the channels
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 made to flow through the

channels formed in the fixing blocks and the filter, the
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
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,
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,

‘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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BRIEF DESCRIPTION OF THE DRAWINGS

Fig 1 is a side view showing an embodiment in accordance
with a gas supply unit of the present invention;

Fig. 2 is a plane view showing the embodiment in accordance
with the gas sﬁpply unit of the present invention;

_Fij. 3 is a sectional view showing the émbodiment 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;

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
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;

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;

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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check valve according to the embodiment;

Fig. 13 is a partially cut sectional view showing the
embodiment of gas supply integrated unit in accordance with
the presént invention;

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.

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
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
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.

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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manual valve block 11, a regulator block 12 and a pressure

gage block 13 in each of which channels are formed. The

series of fixing blocks are integrated by fixing the regulator
block 12 to which the pressure gage block 13 is fixed, to the
manual valve block 11 by bolts 14 from the horizontal
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 bloék 11 as illustrated by Fig.
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
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.
Meanwhile, an input channel 12a fqr 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
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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The output channel 12b of the regulator block 12 is not
directly communicated with the channel 9a of the base 9 but
via the communicating channel 1llc of the manual valve block 11
since the manual valve block 11 is fixed to the base 9 from .
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

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 regulator 2 and therefore,
the screw-fastening portions can be provided compactly among
the gas supply units installed together in parallel.

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 1lc, along the bolts 14 for fixing
the both blocks whereby the air tight performance at the joint
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
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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block 17 and the mass flow controller 5 is connected to an
output block 19 to which an outlet opening and closing valve 6
is attached, via a flow direction change block 18.

Each of the inlet opening and closing valve 4, the mass
flow controller 5} the outlet opening and closing valve 6 and
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.
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
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
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
input block 16 (refer to Fig. 6).

A flbw change channel 17a formed in the flow direction

change block 17 is connected to the output path 16c and the
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flow change path ;7a is connected to an input port of the mass
flow controller 5. Meanwhile, a flow change channel 18a of
the flowldirection change block 18 is connected-to an output
port of the mass flow controller 5. The flow change channel
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
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
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
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.

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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applicants have suggested and described in Japanese Unexamined
Patent Publication No. Hei 6-241400 and therefore, a detailed
explanation thereof will be omitted.

As stated above, according to the gas'supply unit of the
embodiment, the inlet opening and closing velve 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
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
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
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

effect whereby formation of particles due to corrosive gas is

- restrained by decreasing the number of connecting points among

components.
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Further, according to the gas supply unit of the
embodiment, in addition to the fact that the inlet opening and
closing valve 4, the mass flow controller 5, the outlet
opening and closing valve 6 and the purge valve 7 constituting
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
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
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
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
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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Next, an explanation will be given of a second embodiment
of the present invention.

Fig. 8 is a perspective view showing a gas supply unit that
is the second embodiment and Fig. 9 is a partially cut
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
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
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
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
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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parallelepiped, to which the filter block 45 and a gasket 44
are fitted to integrate in air tight to prevent the supply gas
F from leaking. |

Fig. 10 is a sectional view taken along a line A-A of Fig.
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
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
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
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.

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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filtet block 45, the first block 41 and the second block 42,
are on the straight line as shown by Fig. 8 whereby a single
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.

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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. valve hole of the valve seat 35a of the purge valve 35 that is

formed in the valve chamber.

Further, a mass flow valve input channel 49a and a check
valve output channel 49b for respectively communicating with
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
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
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

'opened.

According to the check va1ve 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
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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integrally and coaxially inserted into the 1lid 61 from the
opening. The gas input cover 62 and the valve main body 63
are not fixed and are provided with a constitution whereby
they can be easily decomposed by detaching the 1lid 61.

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
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
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
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
portion of the valve main body 63 communicates with the check
valve output channel 49b whereby the purge gas éupply channel

is formed.
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Next, an explanation wi;l be given of the operation of the
gas supply unit 31 of the embodimeﬁt constituted as described
above.

When a manual valve, not illustrated, is opened, fhe supply
gas F is supplied to the gas supply block 46, and 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
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. |

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
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
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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main body 63, is made to flow from the through holes 66a to
the hollow portion 66b of the piston 66 and is made to flow to
the check valve output channel 49b of the second block 42.

Meanwhile, when the supply gas F is made to flow fr6m-the
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
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
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

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
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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like to the series of fixing blocks where the filter block 45,
the first block 41 and the second block 42 are integrated.

Especially, a gas supply device parallelly installed with a
plurality of the gés supply units 31 can be made compact by
realizing the single line formation of component parts of the
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.

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 stéble flow rate can
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
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

- 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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49c are formed in the series of fixing bloéks where the filter
block 45, the first block 41 and the second block 42 are
integratéd and therefore, pipings are not needed to connect by
welding as in the conventional example. Accordingly, the
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.

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
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
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,
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

-27-



10

15

20

- 25

constituted by screw-fastening them to the respective blocks
where channels are formed, from a predetermined direction, and
the pressurizing system unit where the manual valve manually
supplying or isolating the supply gas, the regulator for
regulating the gas pressure of the supply gas and the pressure
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
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
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
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
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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and the channel formed in the base is formed in the manual
valve block whereby the joint portion is strongly tightened
and the air tight performande can be promoted.

According to the gas supply unit of the present invention,
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

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
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.
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WHAT IS CLAIMED IS:

1. A gas supply unit comprising:

opening and ciosing valves for regulating flow of a supply
gas flowing in channels;

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; |

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

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.

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
regulator for regqulating a gas'pressure of the supply gas'and
a pressure gage for monitoring the gas preésure of the supply

gas via the fixing blocks where the channels are formed.
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3. The gas supply unit according to Claim 2, wherein the
fixing blocks constituting the pressurizing system unit are

provided with a manual valve block to which the manual valve

‘is attached; and

wherein the manual valve block is provided with a
screw-fastening portion for fastening the fixing blocks to a

base.

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
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

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
provided with a pressure gage block to which the pressure gage
is attached; and

wherein the pressure gage block is screw-fastened to the
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regulator block in the direction orthogonal to the first

direction.

6. The gas supply unit according to Claim 2, wherein the
fixing blocks constituting the pressurizing system unit are
constituted 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

communicating the manual valve with the regulator, a third
channel for communicating the reguiator 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
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
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
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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9. The gas supply unit according to Claim 8, wherein the
first attaching portion for fixedly installing the opening and
closing valves, the mass flow controller and the purge valve
and the second attaching portion for fixedly installing the

check valve are installed on a straight line in a plane view.
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