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Title of Invention
Substrate Storage Contai ner

Technical Field
[0001]
The present invention relates to a substrate
storage container provided with a valve body that c
the flow of gas to a container body.

Background Art
[0002]
A substrate storage container which stores
substrates includes a container body, a lid that cl
the opening of the container body, and a valve body
controls the flow of gas to the container body. The
body has a check valve function, and includes a val
element and a metal elastic member for opening and
the valve element (For example, refer to Patent Document 1
and Patent Document 2).
[0003]
Since the check valve function of the valve body
controls the flow of gas in only one direction, the
body itself may be replaced, or the valve element a
elastic member may be replaced based on the flow di
of the gas.
[Prior Art Document]
[Patent Document]
[0004]
[Patent Document 1] Japanese Patent Application
Laid-open Publication No. 2008-066330
[Patent Document 2] Japanese Patent Application
Laid-open Publication No. 2004-179449

Disclosure of Invention
Problem to be Solved by the Invention

[0005]
Incidentally, in order to store the substrates in

an airtight state, the substrate storage container
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supplied with gas from the valve body and is discha
through the valve body, but residual substances adh

to the substrates may be discharged together with t
supplied gas during processing of the stored substr
Therefore, the metal elastic member of the valve bo
become corroded by the residual material.

[0006]

Therefore, the present invention has been made in

view of the above problems, and an object of the pr
invention is to provide a substrate storage contain
includes a valve body that can control the flow of
without using a metal member.

Also, another object of the present invention is to
provide a substrate storage container that includes
valve body that can control the flow of gas in both
directions, such as supply gas or exhaust gas.

Means for Solving the Problem

[0007]

(1) One aspect of the present invention is
substrate storage container comprising a container
that stores substrates, a lid that closes an openin
the container body, and a valve body that controls
flow to the container body, wherein the valve body
includes a first cylindrical portion having one end
communicating with outside of the container body, a
cylindrical portion having one end communicating wi
interior of the container body and spaced apart fro
other end of the first cylindrical portion, a plug
positioned between the other end of the first cylin
portion and the other end of the second cylindrical
portion, and an elastic body that covers at least t
member and has an inner diameter equal to or smalle
the outer diameter of the plug member, and wherein
flow to the container body is controlled by close ¢
between the plug member and the elastic body.

(2) In the above aspect (1), wherein the elastic
body may have a substantially tubular shape having
internal passage, and the elastic body may create a
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between the first cylindrical portion and the plug

and between the plug member and the second cylindri
portion so that gas only flows through an internal

of the first cylindrical portion, the internal pass

the elastic body, and an internal passage of the se
cylindrical portion.

(3) In the above aspect (1) or (2), wherein when a
positive pressure is applied to either the first
cylindrical portion or the second cylindrical porti
elastic body may expand to form a gap with the plug
which allows gas to flow to the container body, and
positive pressure is not applied to the first cylin
portion or the second cylindrical portion, the elas
body may be in close contact with the plug member a
flow to the container body is blocked.

(4) In any one of the above aspects (1) to (3),
wherein the first cylindrical portion may be formed
fixing cylinder fitted in a through hole formed in
container body, wherein the second cylindrical port
be formed in a holding cylinder combined with the f
cylinder, and wherein the plug member may be provid
either the fixing cylinder or the holding cylinder.

(5) In any one of the above aspects (1) to (3),
wherein the first cylindrical portion may be formed
fixing cylinder fitted in a through hole formed in
container body, wherein the second cylindrical port
be formed in an inner lid cylinder connected to a h
cylinder combined with the fixing cylinder, and whe
the plug member may be provided on any one of the f
cylinder, the holding cylinder, or the inner lid cy

(6) In any one of the above aspects (1) to (5),
wherein the valve body has a filter that filters ga

(7) In any one of the above aspects (1) to (3),
wherein the valve body may be attached in a path of
flow path provided in the container body.

Effect of the Invention

[0008]
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According to the present invention, a substrate
storage container can be provided with a valve body
can control the flow of gas without using a metal m

Brief Description of the Drawings

[0009]

FIG. 1 is a schematic exploded perspective view

showing a substrate storage container according to
embodiment of the present invention.

FIG. 2 (a) shows a schematic cross-sectional view
and (b) shows a cross-sectional view of a valve bod

FIG. 3 shows a valve body attached to a substrate
storage container where (a) is a schematic cross-se
view showing a state in which gas flow is blocked,
IS a schematic cross-sectional view showing a state
which gas flow is enabled.

FIG. 4 is a schematic cross-sectional view showing
an elastic body attachment structure where (a) is a
modification and (b) is a second modification.

FIG. 5 is a schematic cross-sectional view showing
(a) third modification and (b) fourth modification
valve body with different bidirectional operating
pressures.

FIG. 6 is a schematic cross-sectional view showing
(a) fifth modification and (b) sixth modification o
valve body with different bidirectional operating
pressures.

FIG. 7 is a schematic cross-sectional view showing
a valve body in a container body according to a sec
embodiment.

Mode for Carrying Out the Invention

[0010]

Hereinafter, embodiments of the present invention
will be described in detail with reference to the d
In the embodiments of the present specification, th

members are denoted by the same reference numerals

throughout.
[0011]
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FIG. 1 is a schematic exploded perspective view
showing a substrate storage container 1 according t
embodiment of the present invention.

As shown in FIG. 1, the substrate storage container
1 includes a container body 10 that stores substrat
lid 20 that closes an opening 11 of the container b
and an annular packing 30 provided between the cont
body 10 and the lid 20.

[0012]

The container body 10 is a box-like body, and is a
front open type in which the opening 11 is formed o
front surface. The opening 11 is bent so as to have
level difference which spreads outward, and the sur
the level difference portion is formed on the inner
peripheral edge of the front of the opening 11 as a
surface 12 in contact with the packing 30. Note tha
container body 10 is preferably a front open type b
inserting substrates W having a diameter of 300 mm
mm is easy, but may also be a bottom open type in w
the opening 11 is formed on the bottom surface.

[0013]

Supports 13 are disposed on both left and right
sides of the interior of the container body 10. The
supports 13 function so as to place and position th
substrates W. A plurality of grooves are formed in
supports 13 in the height direction, and constitute
called groove teeth. Then, the substrates W are pla
two groove teeth on the left and right sides of the
height. The material of the supports 13 may be the
that of the container body 10, but different materi
also be wused to improve cleaning properties and
slidability.

[0014]

Also, rear retainers (not shown) are disposed at
the rear (back side) of the interior of the contain
10. If the lid 20 is closed, the rear retainers are
with front retainers, which will be described later
hold the substrates W. However, unlike with the pre
embodiment which has rear retainers, the supports 1
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have, for example, “<’-like-shaped or linear substr
holders on the back side of the groove teeth so tha
substrates W are held by the front retainers and th
substrate holders. The supports 13 and the rear ret

are provided on the container body 10 by insert mol
fitting, or the like.

[0015]

The substrates W are supported by the supports 13

and stored in the container body 10. An example of

substrates W includes silicon wafers, but is not

particularly limited, and may be quartz wafers, gal
arsenide wafers, or the like.
[0016]

A robotic flange 14 is detachably provided at the

center of the ceiling of the container body 10. In
state, the substrate storage container 1 is held by
robotic flange 14 by a transfer robot in a factory,
are transferred to processing devices for each proc
processing the hermetically stored substrates W.
[0017]

In addition, manual handles 15 that are gripped by

an operator are detachably attached to the center p

of the outer surfaces of both side portions of the
container body 10.

[0018]

An air supply unit 16 and an exhaust unit 17 are

provided on the bottom surface inside the container
10, and a valve body 40 to be described later is at

to the bottom surface outside the container body 10
components are configured to maintain the cleanline
the inside of the substrate container 1 by supplyin
inert gas such as nitrogen gas or dry air from the
supply unit 16 to the inside of the substrate conta
closed by the lid 20 and discharging the gas from t
exhaust unit 17 as necessary, thereby replacing the
inside the substrate container 1, maintaining a low
humidity, airtight state, or blowing out impurities
substrates W. Note that in addition to supplying th
from the air supply unit 16, the exhaust unit 17 ma
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connected to a negative pressure (vacuum) generatin g

device to forcibly discharge the gas from the exhau st unit
17.
[0019]

Furthermore, whether or not the inside of the
substrate storage container 1 has been replaced wit h the
introduced gas can be confirmed by detecting the ga S
exhausted from the exhaust unit 17. Note that the a ir
supply unit 16 and the exhaust unit 17 are preferab ly
located at positions outside of the positions where they
project onto the bottom surface of the substrates W , but
the quantities and positions of the air supply unit 16 and
the exhaust unit 17 are not limited to those illust rated,
and may also be positioned at the four corners of t he
bottom surface of the container body 10. Also, the air
supply unit 16 and the exhaust unit 17 may be attac hed to
the lid 20 side.
[0020]

On the other hand, the lid 20 has a substantially
rectangular shape that is attached to the front sur face of
the opening 11 of the container body 10. The lid 20 has a
locking mechanism which is not shown, and is locked by
fitting a locking claw into a locking hole (not sho wn)
formed in the container body 10. In addition, the | id 20
is detachably fitted or integrally formed with the elastic
front retainers (not shown) that hold the front per ipheral
edges of the substrates W horizontally at the cente r.
[0021]

Since the front retainers are portions that are in
direct contact with the wafers, just like with the groove
teeth and the substrate holders of the supports 13,
materials with good cleaning properties and slidabi lity
are used. The front retainer can also be provided o n the
lid 20 by insert molding, fitting, or the like.
[0022]

Then, an attachment groove 21 for attaching the
packing 30 is formed in the lid 20. More specifical ly, a
convex portion 22 smaller than the level difference
portion of the opening 11 is formed in a substantia lly
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annular shape on the surface of the lid 20 on the

container body 10 side, so that the attachment groo ve 21
having a substantially U-shaped cross section is fo rmed in

a substantially annular shape. When the lid 20 is a ttached

to the container body 10, the convex portion 22 ent ers
deeper than the level difference portion of the ope ning 11.
[0023]

Examples of the material of the container body 10
and the lid 20 include thermoplastic resins such as

polycarbonates, cycloolefin polymers, polyetherimid es,
polyether sulfones, polyether ether ketones, liquid
crystal polymers, or the like. The thermoplastic re sins
may further include, as appropriate, a conductive a gent
made of conductive carbon, conductive fiber, metall ic
fiber, conductive polymer, or the like, various ant istatic
agents, ultraviolet absorbers, or the like.
[0024]

Next, the packing 30 has a substantially annular
shape corresponding to the front shape of the lid 2 0 (and
the shape of the opening 11 of the container body 1 0), and
in the present embodiment, has a substantially rect angular
frame shape. However, the annular packing 30 may be in a
substantially circular (ring) shape before being at tached
to the lid 20.
[0025]

The packing 30 is disposed between the seal surface
12 of the container body 10 and the lid 20, and whe n the
lid 20 is attached to the container body 10, the se al
surface 12 and the lid 20 are in close contact with each
other to ensure the airtightness of the substrate s torage
container 1, which reduces the entry of dust, moist ure,
etc. from the outside into the substrate storage co ntainer
1 as well as reduces gas leakage from the inside to the
outside.
[0026]

With respect to the material for the packing 30,
elastic bodies such as thermoplastic elastomers including
polyester elastomers, polyolefin elastomers, fluori ne
elastomers, urethane elastomers, or the like, fluor orubber,
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ethylene propylene rubber, silicone rubber or the | ike can

be used. From the viewpoint of improving adhesion, a
predetermined amount of fillers made of carbon, gla Ss
fiber, mica, talc, silica, calcium carbonate, or th e like,
and resins such as polyethylene, polyamide, polyace tal,
fluorine-based resin, silicone resin, or the like m ay be
selectively added to these materials.
[0027]

Here, the valve body 40 will be described. FIG. 2
(a) shows a schematic cross-sectional view and (b) shows a
cross-sectional view of a valve body 40. FIG. 3 shows a
valve body 40 attached to a substrate storage conta iner
where (a) is a schematic cross-sectional view showi ng a
state in which gas flow is blocked, and (b) is a sc hematic
cross-sectional view showing a state in which gas f low is
enabled.
[0028]

The valve body 40 controls the flow of gas to the
container body 10, and when attached to the contain er body
10, the valve body 40 communicates with the air sup ply
unit 16 or the exhaust unit 17 via a gas flow path (not
shown).
[0029]

As shown in FIG. 2, the valve body 40 has a fixing
cylinder 41 fitted from below into a through hole 1 8
formed by a rib 180 of the container body 10 (see F IG. 3),
and a holding cylinder 42 fitted into the through h ole 18
from above through a seal member 45 and detachably screwed
to the fixing cylinder 41 from above.
[0030]

The fixing cylinder 41 is formed in a bottomed
substantially cylindrical shape opening toward the inner
side of the container body 10, and a screw groove 4 12 for
attaching the holding cylinder 42 by screwing is fo rmed on
the inner peripheral surface of the fixing cylinder 41.
Further, a substantially ring-shaped flange 413 ext ending
radially outward is circumferentially provided on t he
outer peripheral surface of the fixing cylinder 41 SO as
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to come into contact with a peripheral edge of the
of the rib 180.
[0031]

Moreover, the fixing cylinder 41 has a first
cylindrical portion 410, one end of which communica
with the outside of the container body 10, formed a
center of the bottom portion thereof together with
ventilation port 411 for gas flow. The first cylind
portion 410 rises from the edge of the ventilation
411 and extends toward the holding cylinder 42 whil
communicating with the ventilation port 411.

[0032]

On the other hand, the holding cylinder 42 is
formed in a bottomed substantially cylindrical shap
opening toward the outer side of the container body
and a substantially ring-shaped flange 423 extendin
radially outward is circumferentially provided on t
outer peripheral surface of the holding cylinder 42
Is in contact with the opening peripheral edge of t
through hole 18. Further, a screw groove 422 for at
the fixing cylinder 41 by screwing is formed on the
peripheral surface of the holding cylinder 42, and
screw groove 422 is screwed with the screw groove 4
the fixing cylinder 41. However, the fixing cylinde
and the holding cylinder 42 need not be screwed tog
but may be attached by other methods such as press-
locking, or the like.

[0033]

Also, in the holding cylinder 42, partition ribs
424 for partitioning a plurality of ventilation por
for gas flow are arranged in a substantially lattic
or in a substantially radial shape on the inner sid
the container body 10 (bottom surface), and a stora
space for storing one or more than one filter 46 (t
described later) is formed on the back surface of t
partition ribs 424.

[0034]

Note that the holding cylinder 42 has a seal member

45 mounted on the outer peripheral surface thereof,
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can block outside air or cleaning liquid entering t
interior of the container body 10 from the space be
the holding cylinder 42 and the inner peripheral su
of the through hole 18, and can also block gas leak
from the interior of the container body 10.
[0035]

Incidentally, the valve body 40 also has an inner
lid cylinder 43 that is also attached to the inner
peripheral wall of the holding cylinder 42 through
member 47,and holds the filter 46 is also provided
the valve body 40 and the holding cylinder 42.
[0036]

The inner lid cylinder 43 is formed in a bottomed
substantially cylindrical shape opening toward the
side of the container body 10, and the filter 46 is
toward the inner side of the container body 10. Als
protrusion is formed on the outer peripheral surfac
the inner lid cylinder 43, by engaging it with a lo
groove formed on the inner peripheral surface side
holding cylinder 42, the inner lid cylinder 43 is ¢
to and attached to the holding cylinder 42.
[0037]

The inner lid cylinder 43 has one end which
communicates with the inside of the container body
a second cylindrical portion 430 which is formed so
be provided apart from the other end of the first
cylindrical portion 410. The second cylindrical por
430 rises from the peripheral edge of the central o
while communicating with the ventilation ports 421,
extends toward the first cylindrical portion 410 fo
the fixing cylinder 41.
[0038]

The inner lid cylinder 43 is positioned between the
other end of the first cylindrical portion 410 and
other end of the second cylindrical portion 430 and
includes a substantially disc-shaped plug member 43
is equal to or larger than the outer diameter of th
cylindrical portion 410 or the second cylindrical p
430. Note that in the present embodiment, the outer
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diameter of the first cylindrical portion 410, the
diameter of the second cylindrical portion 430, and
outer diameter of the substantially disc-shaped
member 431 are all formed to have the same diameter
[0039]

plu

Then, the substantially disc-shaped plug member 431

is supported from the inside of the second cylind
portion 430 and is provided at the end of a support
432 protruding beyond the other end from the
cylindrical portion 430. However, the support colum
may be supported from the first cylindrical portion
side and protrude from the other end of the
cylindrical portion 410.

[0040]

ri

second

first

The fixing cylinder 41, the holding cylinder 42,

and the inner lid cylinder 43 are formed from, for
thermoplastic resins such as polycarbonate, polyeth
polyetheretherketone, liquid crystal polymers, or t

Also, the seal members 45 and 47 are made of a mate

such as fluorine rubber, NBR rubber, urethane rubbe
rubber, silicone rubber, or the like, and O-rings o
like may be used as the seal members.
[0041]

Further, the valve body 40 has an elastic b
that covers at least the other end of the

ody 44
first

cylindrical portion 410, the plug member 431, and t

other end of the second cylindrical portion 430.
elastic body 44 has a substantially tubular shape h
an internal passage 4400 having an inner diameter e
or smaller than the outer diameter of the substanti

Th

disc-shaped plug member 431, and is attached across

other end of the first cylindrical portion 410 and
other end of the second cylindrical portion 430 so
be in close contact with the plug member 431.
[0042]

In other words, the space between

the first

cylindrical portion 410 and the plug member 431 and

space between the plug member 431 and
cylindrical portion 430 are securely sealed so that
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gas to be supplied or exhausted flows only through an
internal passage 4100 (hereinafter referred to as “ first

passage 4100") of the first cylindrical portion 410 , the
internal passage 4400 of the elastic body 44, and a n
internal passage 4300 (hereinafter referred to as “ second
passage 4300") of the second cylindrical portion 43 0. Note
that since the inner diameter of the elastic body 4 4 is
reduced by attaching the elastic body 44 in a stret ched
state, even if the inner diameter is equal to the o uter
diameter of the plug member 431, the adhesiveness t o the
plug member 431 is improved.
[0043]

As the material for the elastic body 44, various
types of rubber, thermoplastic elastomer resins, or the
like can be used. For example, thermoplastic elastomers
such as polyester elastomers, polyolefin elastomers ,
fluorine elastomers, urethane elastomers, fluorine rubber,
ethylene propylene rubber, silicone rubber, or the like
can be used.
[0044]

Then, that filter 46 filters the gas supplied or
discharged, and is selected from porous membranes m ade of
tetrafluoroethylene, polyester fiber, fluororesin, or the
like, molecular filtration filters made of glass fi ber or
the like, chemical filters in which a chemical adso rbent
is supported on a filter medium such as activated c arbon
fibers or the like.
[0045]

One or more filters 46 may be held between the
holding cylinder 42 and the inner lid cylinder 43. Note
that if using multiple filters 46, they may be of t he same
type, but combining materials having different prop erties
is more preferable because contamination of organic matter

in addition to particles may also be prevented. For

example, w  hen cleaning the container body 10, permeation

of liquids may be further suppressed by using a

hydrophobic or hydrophilic material for one of the filters
46 because the filter 46 may also have the function of

13
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suppressing the passage of liquids so that liquids
water or a cleaning liquid do not remain.
[0046]

Finally, a state in which the valve body 40
controls the flow of gas will be described.

In FIG. 3(a), when a positive pressure is not
applied to the first cylindrical portion 410 and th
second cylindrical portion 430, the elastic body 44
close contact with the plug member 431 and blocks t
of gas to either side.

[0047]

As shown by the arrow in FIG. 3(b), when a positive
pressure of a predetermined value or more is applie
the first cylindrical portion 410, for example, the
elastic body 44 elastically deforms and expands acc
to the magnitude of the positive pressure, thereby
a gap C between the elastic body 44 and the plug me
431. Then, gas from the first cylindrical portion 4
passes through the gap C, flows to the second cylin
portion 430 side, and is supplied to the inside of
container body 10.

[0048]

Conversely, even if a positive pressure of a
predetermined value or more is applied to the secon
cylindrical portion 430, the elastic body 44 simila
expands to form a gap C between the elastic body 44
the plug member 431. Then, gas from the second cyli
portion 430 side passes through the gap C, flows to
first cylindrical portion 410 side, and is discharg
outside of the container body 10
[0049]

In this manner, the valve body 40 of the embodiment
neither blocks nor enables the flow of the gas from
one side or the other, but instead can block or ena
flow of gas in both directions. Then, the predeterm
value of the pressure at which the gas can flow can
adjusted by changing the material, the hardness and
thickness of the elastic body 44, and/or the distan
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between the other end of the first cylindrical port
and the other end of the second cylindrical portion
[0050]

As described above, a substrate storage container 1
according to an embodiment of the present invention
substrate storage container 1 comprising a containe
10 that stores substrates W, a lid 20 that closes a
opening 11 of the container body 10, a valve body 4
controls the flow of gas to the container body 10,
the valve body 40 includes a first cylindrical port
having one end communicating with the outside of th
container body 10, a second cylindrical portion 430
one end communicating with the interior of the cont
body 10 and spaced apart from the other end of the
cylindrical portion 410, a plug member 431 position
between the other end of the first cylindrical port
and the other end of the second cylindrical portion
and an elastic body 44 that covers at least the plu
member 431 and has an inner diameter equal to or sm
than the outer diameter of the plug member 431, and
wherein gas flow to the container body 10 is contro
close contact between the plug member 431 and the e
body 44.

[0051]

As a result, when gas is introduced from one side
of the valve body 40 (becomes a positive pressure)
reaches a predetermined pressure value, since the e
body 44 swells and a gap C is formed between the el
body 44 and the stopper 431, the introduced gas is
supplied to the other side of the valve body 40.

[0052]

Moreover, since the substrate storage container 1
includes a valve body 40 that does not use a metall
member, even if there is a metal corrosive residual
material on the substrates W to be stored, the prob
metal corrosion does not occur, and the valve body
not likely to become inoperable.

[0053]
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Further, since the substrate storage container 1
includes a valve body 40 that controls the flow of
bidirectional gas, by simply attaching the same val
40 to the through hole 18 of the container body 10
appropriate, regardless of the position and number
supply units 16 and exhaust units 17, coping with a
the gas supply and exhaust routes is possible.

[0054]

In addition, a humidity retention test was
performed using the substrate storage container 1 o
embodiment, but no significant difference in humidi
reduction over time was found over a conventional o
[0055]

As mentioned above, although a preferred embodiment
of this invention has been explained in full detalil
present invention is not Ilimited to the embodiment
described above, and various modifications and chan
be made within the scope of the gist of the present
invention described in the claims.

[0056]
(Modifications)

In the above embodiment, the elastic body 44 is
attached so as to cover the other end of the first
cylindrical portion 410 and the other end of the se
cylindrical portion 430, but the attachment structu
the elastic body 44 is not limited thereto.

FIG. 4 is a schematic cross-sectional view showing
the elastic body 44 attachment structure where (a)
first modification and (b) is a second modification
[0057]

In the first modification, the elastic body 44 is
attached so as to fit inside the other end of the f
cylindrical portion 410 and the other end of the se
cylindrical portion 430, respectively. At this time
step portion may be formed so that the elastic body
be locked at a position corresponding to the end su
of the first cylindrical portion 410 and the second
cylindrical portion 430.

[0058]
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In the second modification, substantially ring-
shaped grooves 410a and 430a are formed at the tips
other end side of the first cylindrical portion 410
the second cylindrical portion 430, and the elastic
44 may be attached by fitting the edges of the elas
body 44 into the substantially ring-shaped grooves
and 430a. Note that the attachment structures of th
elastic bodies 44 in the embodiment the first modif
and the second modification may be used in combinat
[0059]

Moreover, in the above embodiment, the elastic body
44 is configured to operate at substantially the sa
pressure in both directions, but may be configured
different bidirectional operating (opening) pressur

FIG. 5 is a schematic cross-sectional view showing
(a) third modification and (b) fourth modification
valve body 40 with different bidirectional operatin
pressures. FIG. 6 is a schematic cross-sectional vi
showing (a) fifth modification and (b) sixth modifi
of a valve body 40 with different bidirectional ope
pressures.

[0060]

In the third modification, the plug member 431 is
positioned so as to be offset toward the second
cylindrical portion 430 side. As a result, since th
pressure receiving area of the pressure applied to
elastic body 44 is wider on the first cylindrical p
410 side than on the second cylindrical portion 430
the first cylindrical portion 410 side of the elast
44 is easier to deform as compared with when the pl
member 431 is positioned in the middle of the other
the first cylindrical portion 410 and the other end
second cylindrical portion 430, and conversely, the
cylindrical portion 430 side of the elastic body 44
harder to deform.

[0061]

In other words, the operating pressure that can be
supplied from the first cylindrical portion 410 sid
the inside of the container body 10 can be lower th

17

on the
and
body

tic
410a
e

ication,

ion.

me
to have
es.

of a
g
ew
cation
rating

e
the
ortion
side,
ic body
ug
end of
of the
second
is

e to
an the



10

15

20

25

30

35

operating pressure that can be discharged from the
cylindrical portion 430 side to the outside of the
container body 10.

[0062]

In the fourth modification, the first cylindrical
portion 410 side of the plug member 431 is chamfere
with this structure, the pressure receiving area of
pressure applied to the elastic body 44 can be vari
[0063]

In the fifth and sixth modifications, the operating
pressure is varied by making a difference in the el
modulus rather than making a difference in the pres
receiving area as in the third and fourth modificat
As a means for varying the elastic modulus, the har
may be varied, the thickness may be varied, or thes
be done in combination. For example, in the fifth
modification, the elastic body 44 is formed in a
substantially tapered shape, and in the sixth modif
the elastic body 44 is formed in a substantially mu
leveled shape of two or more levels so that the thi
of the elastic body 44 in each of the modifications
thin by the first cylindrical portion 410 side and
by the second cylindrical portion 430 side. Note th
the sixth modification, the plug member 431 is cham
on the first cylindrical portion side 410.

[0064]

By making the configurations of the third through
sixth modifications, the operating pressure that ca
supplied from the first cylindrical portion 410 sid
the inside of the container body 10 and the operati

pressure that can be discharged from the second

cylindrical portion 430 side to the outside of the
container body 10 can be made different. Note that
third through sixth modifications may also be combi
appropriate.

[0065]

Moreover, in the above embodiment, the outer

diameter of the first cylindrical portion 410, the
diameter of the second cylindrical portion 430, and
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outer diameter of the substantially disc-shaped plu
member 431 were all formed so as to have the same d
but as long as the outer diameter of the substantia
disc-shaped plug member 431 is larger than at least

the outer diameter of the first cylindrical portion

and the outer diameter of the second cylindrical po
430, they may also be formed with different diamete
addition, the first cylindrical portion 410, the se
cylindrical portion 430, and the elastic body 44 ar
limited to a substantially tubular shape, and may h

shape as long as the flow of gas to the container b

can be controlled by the close contact between the
member 431 and the elastic body 44, and for example
the shape is a polygon, the corresponding inner dia
corresponding to the circular diameter of the elast

44 may be equal to or smaller than the correspondin
diameter of the plug member 431.

[0066]

Further, in the above embodiment, the holding

cylinder 42 may be combined with the inside of the
cylinder 41 fitted in the through hole 18, or conve
the fixing cylinder 41 may be combined with the ins
the holding cylinder 42 fitted in the through hole
Also, the valve body 40 has the inner lid cylinder
the second cylindrical portion 430 may be formed di
on the holding cylinder 42 without the inner lid cy
43. In this case, the plug member 431 may be provid
the fixing cylinder 41 or the holding cylinder 42 v
support column 432, and the filter 46 may be direct
bonded or welded to the holding cylinder 42.
[0067]
Also, in the above embodiment, the filter 46 may be
disposed separately from the valve body 40 so as to
a gas flow path from a gas supply source to a gas
discharge port inside the container body 10.
[0068]
(Second Embodiment)
Incidentally, in the above embodiment, the valve
body 40 is configured so as to be attached to the t
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hole 18 formed in at least one of the container bod
and the lid 20, but may also be configured to be at
to a gas flow path (pipe) provided in the container
10 or the like, e.g. in the middle of a gas flow pa
communicating with at least one of the air supply u
and the exhaust unit 17.
[0069]

FIG. 7 is a schematic cross-sectional view showing
a valve body 40 in a container body 10 according to
second embodiment.

As shown in FIG. 7, the first cylindrical portion
410 is configured as one end of a pipe which is loc
the opening 11 side of the container body 10 and
communicates with a gas introducing portion 50 that
connected to a gas supply pipe from an external gas
source; the second cylindrical portion 430 is confi
as one end of a pipe that is located on the back si
the container body 10 and communicates with the air
unit 16 or the exhaust unit 17; and a substantially
shaped plug member 431 is provided between the firs
cylindrical portion 410 and the second cylindrical
430 and an elastic body 44 is provided so as to cov
them , thereby a substantially pipe-like configurat
be configured.
[0070]

At this time, the first cylindrical portion 410 and
the second cylindrical portion 430 may be a pipe ma
resin having high rigidity or may be a flexible tub
[0071]

Even in the substrate storage container 1 of the
second embodiment, since the valve body 40 which do
use a metallic member is provided, even if there is
metal corrosive residual material on the substrates
be stored, the problem of metal corrosion does not
and the valve body 40 is not likely to become inope
[0072]

Also, since the distance from the gas introducing
portion 50 to the valve body 40 through the first
cylindrical portion 410 is long, and the internal p
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5000 of the gas introducing portion 50 and the firs
passage 4100 of the first cylindrical portion 410 a
in a substantially right angle direction to each ot
then even if the container body 10 is washed with a

5 the liquid does not easily reach the valve body 40,
water remaining after the container body 10 is drie
be prevented. Then, liquid does not reach the air s
unitlé and the exhaust unit 17 on the back side of
valve body 40 (plug member 431).

10  Description of Reference Symbols

[0073]
1
10
11
12
13
14
15
16
17
18
180
20
21
22
30
40
41
410
411
412
413
4100
42
421
422
423
423

Substrate Storage Container
Container Body
Opening

Seal Surface

Supports

Robotic Flange

Manual Handles

Air Supply Unit(s)
Exhaust Unit(s)
Through Hole

Rib

Lid

Attachment Groove
Convex Portion
Packing

Valve Body

Fixing Cylinder

First Cylindrical Portion
Ventilation Port

Screw Groove

Flange

First Passage (Internal Passage)
Holding Cylinder
Ventilation Ports
Screw Groove

Flange

Partition Ribs
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43
430
431
432
4300
44
4400
45
46
47
50
5000

Inner Lid Cylinder

Second Cylindrical Portion
Plug Member

Support Column

Second Passage (Internal Passage)
Elastic Body

Internal Passage

Seal Member

Filter(s)

Seal Member

Gas Introducing Portion
Internal Passage
Substrates

Gap
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Claims

1. A substrate storage container comprising:

a container body that stores substrates,

a 1lid that closes an opening of the container body,
and

a valve body that controls gas flow to the container
body,

wherein the valve body comprises:

a first cylindrical portion having a first end
communicating with an outside of the container body,

a second cylindrical portion having a first
end communicating with an interior of the container body
and spaced apart from a second end of the first
cylindrical portion,

a plug member positioned between the second
end of the first cylindrical portion and a second end of
the second cylindrical portion, and

an elastic body that covers at least the plug
member and has an inner diameter equal to or smaller than
an outer diameter of an entirety of the plug member,

wherein gas flow to the container body is controlled
by close contact between the plug member and the elastic
body.

2. The substrate storage container according to claim
1, wherein the elastic body has a substantially tubular
shape having an internal passage, and the elastic body
creates a seal between the first cylindrical portion and
the plug member and between the plug member and the
second cylindrical portion so that gas only flows through
an internal passage of the first cylindrical portion,
the internal passage of the elastic body, and an internal
passage of the second cylindrical portion.

3. The substrate storage container according to claim
2, wherein when a positive pressure is applied to either
the first cylindrical portion or the second cylindrical
portion, the elastic body expands to form a gap with the
plug member which allows gas to flow to the container
body, and when a positive pressure is not applied to the
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first cylindrical portion or the second cylindrical
portion, the elastic body 1is in close contact with the
plug member and gas flow to the container body is blocked.

4. The substrate storage container according to claim
2, wherein the first cylindrical portion is formed in a
fixing cylinder fitted in a through hole formed in the
container body,

wherein the second cylindrical portion is formed in
a holding cylinder combined with the fixing cylinder,
and

wherein the plug member is provided on either the
fixing cylinder or the holding cylinder.

5. The substrate storage container according to claim
2, wherein the first cylindrical portion is formed in a
fixing cylinder fitted in a through hole formed in the
container body,

wherein the second cylindrical portion is formed in
an inner 1lid cylinder connected to a holding cylinder
combined with the fixing cylinder, and

wherein the plug member is provided on any one of
the fixing cylinder, the holding cylinder, or the inner
1id cylinder.

6. The substrate storage container according to claim
2, wherein the valve body has at least one filter that
filters gas.

7. The substrate storage container according to claim
2, wherein the valve body is attached in a path of a gas
flow path provided in the container body.

8. The substrate storage container according to claim
1, wherein when a positive pressure is applied to either
the first cylindrical portion or the second cylindrical
portion, the elastic body expands to form a gap with the
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plug member which allows gas to flow to the container
body, and when a positive pressure is not applied to the
first cylindrical portion or the second cylindrical
portion, the elastic body 1is in close contact with the
plug member and gas flow to the container body is blocked.

9. The substrate storage container according to claim
8, wherein the first cylindrical portion is formed in a
fixing cylinder fitted in a through hole formed in the
container body,

wherein the second cylindrical portion is formed
in a holding cylinder combined with the fixing cylinder,
and

wherein the plug member is provided on either the
fixing cylinder or the holding cylinder.

10. The substrate storage container according to claim
8, wherein the first cylindrical portion is formed in a
fixing cylinder fitted in a through hole formed in the
container body,

wherein the second cylindrical portion is formed
in an inner 1lid cylinder connected to a holding cylinder
combined with the fixing cylinder, and

wherein the plug member is provided on any one of
the fixing cylinder, the holding cylinder, or the inner
1lid cylinder.

11. The substrate storage container according to claim
8, wherein the wvalve body has at least one filter that
filters gas.

12. The substrate storage container according to claim
8, wherein the valve body is attached in a path of a gas
flow path provided in the container body.

13. The substrate storage container according to claim
1, wherein the first cylindrical portion is formed in a
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fixing cylinder fitted in a through hole formed in the
container body,

wherein the second cylindrical portion is formed
in a holding cylinder combined with the fixing cylinder,
and

wherein the plug member is provided on either the
fixing cylinder or the holding cylinder.

14. The substrate storage container according to claim
13, wherein the valve body has at least one filter that
filters gas.

15. The substrate storage container according to claim
1, wherein the first cylindrical portion is formed in a
fixing cylinder fitted in a through hole formed in the
container body,

wherein the second cylindrical portion is formed
in an inner 1lid cylinder connected to a holding cylinder
combined with the fixing cylinder, and

wherein the plug member is provided on any one of
the fixing cylinder, the holding cylinder, or the inner
lid cylinder.

16. The substrate storage container according to claim
15, wherein the valve body has at least one filter that
filters gas.

17. The substrate storage container according to claim
1, wherein the valve body has at least one filter that
filters gas.

18. The substrate storage container according to claim
1, wherein the valve body is attached in a path of a gas
flow path provided in the container body.
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