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ABSTRACT

A seal member has a configuration including a ring-shaped
main body portion, an inner peripheral lip portion protruding
from a ring inner peripheral portion of the main body portion
and an outer peripheral lip portion protruding from a ring
outer peripheral portion of the main body portion. The inner
peripheral lip portion takes an O-ring shape deformable in a
protruding direction. The outer peripheral lip portion takes a
structure deformable in a direction different from an extend
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ing direction, corresponding to a pressure in a sealed area.
The member preferably sealing, when communicating a
plurality of spaces separated from an external space, these
spaces from an external environment, is thereby provided.
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INTERFACE SEAL
BACKGROUND OF THE INVENTION

0001) 1. Field of the Invention
0002 The present invention relates generally to a mem
ber employed corresponding to a product storage container
used for storing an object Such as a semiconductor, a panel
for a flat panel display and an optical disc in a process of
manufacturing the object undergoing a process under a
high-purity environment, i.e., corresponding to the container
retained in a state where an internal pressure thereof is
different from an ambient pressure. The present invention
relates to more particularly to a so-called interface seal
(which will hereinafter be referred to as a seal member) used
when connecting the container, which is a so-called FOUP
(Front-Opening Unified Pod) employed to store 300 mm
semiconductor wafers each having a diameter of 300 mm
mainly in a processing step of the 300 mm semiconductor
wafers, to a gas replacement system for replacing a gas
sealed in an interior of the container.

0003 2. Related Background Art
0004. A connecting portion between the FOUP and the
gas replacement system connected to the FOUP is, as
described above, exemplified by way of a specific example
using the seal member according to the present invention. In
Such a usage example, especially a stable sealing character
istic with respect to an ambient environment is required of
the seal member. Accordingly, on the occasion of describing
the present invention, particularly technologies related to the
FOUP will be described as exemplifications of the prior arts.
0005. In the semiconductor device manufacturing pro
cess, high purification required in the process has hitherto
involved attaining cleanliness of rooms in the whole factory
for conducting a variety of processes for the wafers. With a
larger diameter of the wafer, this type of measure leads to a
problem of cost for acquiring the (high-purity) environment
in terms of the construction. Over the recent years, there
have been adopted means for ensuring mini-environment
spaces kept in a high degree of purity for each of the
processing apparatuses.
0006 To be specific, a scheme is not to enhance the
degree of purity of the whole factor but to keep in the high
degree of purity only an interior of each processing appa
ratus in the manufacturing process and an interior of a
storage container (which will hereinafter be called a pod)
while being carried. This pod is, as described above, generi
cally referred to as the FOUP. Thus, the same effect as by
attaining the cleanliness of the rooms of the whole factory,
is acquired by adopting a so-called mini-environment sys
tem that highly purifies only slight amounts of spaces,
thereby actualizing an efficient production process in a way
that reduces an investment for equipment and a maintenance
cost as well.

0007. A semiconductor processing apparatus etc corre
sponding to the so-called mini-environment system will
hereinafter be briefly described. The semiconductor wafer
processing apparatus mainly includes a Loadport portion in
which to perform operations of placing a pod for inserting
and removing the wafer and opening/closing a cover of the
pod, a carrier chamber in which a robot is disposed inside
and carries the wafer, and a processing chamber in which the
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wafer is received from the robot and subjected to a variety
of processes. The respective joined portions are sectioned
respectively by corresponding pieces of partitions and cov
ers. In the carrier chamber of the semiconductor wafer

processing apparatus, an air flow is generated by a fan
provided at an upper portion of the carrier chamber toward
a lower part from an upper part of the carrier chamber in
order to keep the high degree of purity by purging the carrier
chamber of dusts. The existence of the air flow causes the

dusts to be discharged toward the lower side at all times.
0008. Above the Loadport portion, the pod defined as the
storage container for a stored product such as a silicon wafer
(which will hereinafter simply be termed a wafer) is secured
onto a predetermined mounting plate. As described earlier,
the interior of the carrier chamber is kept in the high degree
of purity for processing the wafer, and the robot is disposed
inside the carrier chamber. The wafer is carried by the robot
arm between the interior of the pod and the interior of the
processing chamber. The processing chamber normally
includes a variety of mechanisms for executing the pro
cesses such as forming a thin film on the wafer Surface and
processing the thin film, however, descriptions of the con
structions thereof, which are not related directly to the
present invention, are therefore omitted herein.
0009. The pod has a space for internally accommodating
the wafer defined as an object to be processed. The pod
includes a box-shaped main body portion having an opening
portion on any one of surfaces, and a cover for airtightly
closing the opening portion. A multi-staged rack for stacking
the wafers in one direction is disposed in an interior of the
main body portion. The pod internally accommodates the
wafers placed at a fixed interval in the rack. Note that the
direction of Stacking the wafers is set in a perpendicular
direction in the FOUP exemplified herein. An opening
portion is provided on the side of the Loadport portion of the
carrier chamber. The opening portion is disposed in a
position having a face-to-face relationship with the opening
portion of the pod when the pod is disposed above the
Loadport portion so as to get close to the opening portion.
An opener is provided in the vicinity of the opening portion
inwardly of the carrier chamber. After the opener has taken
the cover out of the pod, the wafer is carried in or carried out
by the robot arm.
0010 Normally, a recessed portion, an intake port and an
exhaust port are provided at the lower portion of the pod.
The plate surface is provided with a positioning pin that
regulates a pod mounting position by fitting in the recessed
portion, a plate-side intake port abutting on the pod-side
intake port, and a plate-side exhaust port abutting on the
pod-side exhaust port. Seal members for enhancing air
tightness of abutting portions at which the plate-side intake?
exhaust ports abut on the pod-side ports, are disposed in the
opening portions of the plate-side intake/exhaust ports.
Filter members are disposed in the vicinities of the opening
portions of the pod-side intake/exhaust ports, thereby pre
venting dusts etc from entering the interior of the pod via the
ports. The intake port and the exhaust port on the plate side
are connected via respective check valves and flow meters to
a replacement gas Supply source and to a replacement gas
discharge source as external devices.
0011 For instance, Japanese Patent Application Laid
Open No. 2002-53 1934 or Japanese Patent Application
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Laid-Open No. 8-203993 discusses outlines of the construc
tions described above. Normally, the wafer restrained from
adhesion of the dusts is brought into the pod for accommo
dating the products, and an internal atmosphere of the pod
is replaced by an inert gas such as clean nitrogen, thus
restraining occurrence a chemical change caused by natural
oxidation or organic contamination over the wafer Surface in
an accommodated State. Such an internal atmosphere replac
ing operation is conducted via a gas flow path formed
extending from the intake/exhaust ports provided in the pod
and the plate in the state where the pod is mounted on the
plate. Accordingly, the gas flow path is required to have a
size enabling a sufficient amount of replacement gas or
internal atmosphere to flow, and is required to ensure
Sufficient tightness for preventing the replacement gas or the
internal atmosphere from being contaminated. The seal
members used at these intake/exhaust ports are therefore
demanded to ensure the Sufficient sealing characteristic that
meet these requirements.
0012 So-called packing taking a ring-like shape has
hitherto been utilized as the seal member. FIGS. 8A and 8B

illustrate schematic sectional views of the pod-side exhaust
(intake) port and the plate-side exhaust (intake) port in the
case of using the packing. FIG. 8A illustrates a case of using
a seal member 18a taking a so-called domed shape having
a curved internal Surface shape of which an inside diameter
gets Smaller as it gets closer to an upper opening. FIG. 8B
illustrates a case of using a seal member 18b taking a
so-called funnel-like shape having a curved internal surface
shape of which an inside diameter gets larger as it gets closer
to the upper opening.
0013 If a pressure within the packing, i.e., a pressure on
the side of the gas flow path is larger than a pressure outside
the packing, a pressure causing the domed shape to deform
outside is applied to the seal member 18a illustrated in FIG.
8A. A case of using the seal member 18a on the side of the
intake port is considered as this situation. In this case, a
deforming pressure is applied to the sealing Surface of the
seal member 18a so as to tightly fit to a port edge portion on
the pod side, whereby the sealing characteristic is more
strengthened and stabilized. Whereas if the internal pressure
of the packing is Smaller than the outside pressure, namely
in the case of employing the seal member 18a on the side of
the exhaust port, the deforming pressure causing the domed
shape to deform inside as indicated by an arrowhead in FIG.
8A, is applied due to this pressure difference. As a result, the
tight fitting characteristic between the sealing Surface of the
seal member 18a and the pod-side port edge portion
decreases, and it is also considered that a gap etc occurs in
an eXtreme Case.

0014 If the internal pressure of the packing is smaller
than the external pressure of the packing, a pressure causing
the funnel-like shape to deform inside is applied to the seal
member 18b illustrated in FIG. 8B. A case of using the seal
member 18b on the side of the exhaust port is considered as
this situation. In this case, a deforming pressure is applied to
the sealing surface of the seal member 18b so as to tightly
fit to the port edge portion on the side of the pod 2, whereby
the sealing characteristic is more strengthened and Stabi
lized. Whereas if the internal pressure of the packing is
larger than the outside pressure, namely in the case of
employing the seal member 18a on the side of the intake
port, the deforming pressure causing the funnel-like shape to

deform outside as indicated by an arrowhead in FIG. 8B, is
applied due to this pressure difference. As a result, the tight
fitting characteristic between the sealing Surface of the seal
member 18b and the pod-side port edge portion decreases,
and it is also considered that the gap etc occurs in the
eXtreme Case.

0015. It is therefore difficult to share the dome-shaped
seal member and the funnel-shaped seal member with each
other. The dome-shaped seal member and the funnel-shaped
seal member are required to be used separately depending on
a positive pressure or a negative pressure taken by a should
be-sealed environment (which will hereinafter be termed an
intra-seal environment). The environment in which the seal
member should be provided generally changes in pressure,
and hence the individual sealing characteristic changes as
the environment pressure changes. It is therefore necessary
for the seal member to deform at a fixed or larger level in a
way that applies a load large enough to crush the seal
member in order to ensure the fixed sealing characteristic. In
this case, though required to apply the large load, Such a
problem arises that the seal member gets into plastic defor
mation as the seal member repeatedly gets deformed, result
ing in a high frequency of exchanging the seal member. At
the same time, what is demanded for ensuring the preferable
sealing characteristics by uniform deformations of the seal
members is to always keep pod-side Surface accuracy,
plate-side Surface accuracy and further accuracy of the
sealing Surface of the seal member. This brought about a rise
in cost for processing these members.
0016 Japanese Patent Application Laid-Open No. 2002
5101.50, U.S. Pat. No. 6,164,664 or U.S. Pat. No. 5,988,233

discuss a curved domed grommet or a bellow type seal
member for the purpose of preventing the plastic deforma
tion caused by repeatedly applying the load. These configu
rations seem to exhibit the preferable effects in terms of
preventing the plastic deformation. It is, however, consid
ered that none of particular effects are exhibited to cope with
such a problem to be solved by the present invention that the
sealing characteristic changes due to the change in pressure
of the intra-seal environment.
SUMMARY OF THE INVENTION

0017. It is an object of the present invention, which was
devised in view of the problems described above, to provide
a seal member capable of exhibiting a preferable sealing
characteristic irrespective of a change in pressure, positive
pressure or negative pressure, of an intra-seal environment.
0018. It is another object of the present invention to
provide a seal member capable of exhibiting the preferable
sealing characteristic without applying a load large enough
to cause excessive deformation of the seal member and

attaining strict accuracy of a sealing Surface.
0019. To accomplish the above objects, according to one
aspect of the present invention, a seal member is disposed
between an opening portion forming Surface of a first space
and an opening portion forming Surface of a second space to
separate the first and second spaces from the ambiance when
connecting together the first space and the second space each
having an opening portion that are capable of keeping an
internal pressure at a pressure different from an ambient
pressure while being each separated from the ambiance, the
seal member comprising a main body portion taking a
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ring-shape and fixed along an outer periphery of the opening
portion in any one of the opening portion forming Surface of
the first space and the opening portion forming Surface of the
second space; an inner peripheral lip portion extending from
an inner peripheral portion of a ring-shaped upper Surface of
the main body portion substantially in a direction of another
opening portion forming Surface different from the opening
portion forming Surface on the side where the main body
portion is fixed, and an outer peripheral lip portion extending
from an outer peripheral portion of the ring-shaped upper
surface of the main body portion substantially in the direc
tion of another opening portion forming Surface different
from the opening portion forming Surface on the side where
the main body portion is fixed, wherein the inner peripheral
lip portion takes an O-ring shape connected to the inner
peripheral portion in the main body portion and can deform
in a direction vertical to the ring-shaped upper Surface of the
main body portion, and the outer peripheral lip portion can
deform in a direction substantially parallel with the ring
shaped upper Surface of the main body portion.
0020. It should be noted that the main body portion has,
it is preferable, a hole penetrating from the ring-shaped
upper Surface down to a ring-shaped underSurface formed
with neither the inner peripheral lip portion nor the outer
peripheral lip portion between the inner peripheral lip por
tion and the outer peripheral lip portion. In the seal member,
it is more preferable that the outer peripheral lip portion
takes Substantially a funnel-like shape of which an inside
diameter gets larger as it gets farther away from the main
body portion.
0021. As compared with the grommet or the bellow type
seal member described above, it is considered to employ a
simple so-called O-ring shaped seal member. The O-ring
shaped seal member exhibits a sufficient sealing character
istic without the large deformation and has an advantage of
having high durability against a change in pressure of an
intra-seal environment. When used actually, however, on the
occasion of holding the O-ring between two ports, the
sealing surface (which will hereinafter be described as an
opposite surface) having a face-to-face relationship with the
O-ring on a pod underSurface or a plate upper Surface is
tightly fitted to the entire peripheral area of the O-ring, and,
if possible, the O-ring is required to get deformed by
applying a load having a predetermined or larger value. In
this point, the pod is, it is considered, hard to meet the
conditions such as the tight fitting to the entire periphery and
the applied load in terms of being manufactured from a resin
etc. The present invention provides the lip portion taking the
shape that is easy to tightly fit to the opposite Surface at the
outer peripheral portion, specifically the shape that is thin
and extends toward the opposite Surface. A certain degree of
air-tightness is ensured by tightly fitting the lip portion to the
opposite Surface. The O-ring shaped lip portion is provided
at the inner peripheral portion. The stable sealing charac
teristic is obtained by the O-ring shaped lip portion even in
Such a case that the pressure of the intra-seal environment
largely changes or changes under a condition that the outer
peripheral lip portion is hard to follow. Hence, it is possible
to acquire preferentiality of the O-ring shaped seal member
and availability of the seal member (which will hereinafter
be referred to as a conventional lip) described in the prior art
in a way that establishes compatibility between the prefer
entiality and the availability by use of the seal member
according to the present invention.
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0022. For example, an effect in the case of using the seal
member according to the present invention at the port on the
gas Supplying side, will hereinafter be described. In a normal
purging operation, the pressure of the intra-seal environment
is higher than a pressure (normally, the atmospheric pres
Sure) of an ambient environment. In this case, even when the
entire periphery of the O-ring shape defined as the inner
peripheral lip portion is not tightly fitted to the opposite
Surface, there is basically no occurrence of a gas inflow from
the ambient environment in terms of a pressure difference.
Because of the existence of the outer peripheral lip portion,
a conductance of a route leading from the intra-seal envi
ronment to the ambient environment is extremely small, and
an inflow of a purge gas is restrained at a slight level.
Accordingly, the purge gas is introduced into the interior of
the pod efficiently and effectively.
0023 Note that abrupt introduction of the purge gas into
the interior of the pod might vibrate the wafer and might
generate dusts etc by causing a turbulent flow within the
pod. Hence, there exists a case where the purging operation
be, it is preferable, conducted while slightly keeping an
amount of introduction of the purge gas. With micronization
of a line width of the semiconductor, it is also considered

that there will be increasingly such a demand from now into
the future. In this instance, if taking the shape given in the
U.S. Pat. No. Publication 6,164,664 or Japanese Patent
Application Laid-Open Publication No. 2004-3496.19 in
which the sealing action is exhibited, e.g., when the inner
peripheral lip portion is formed in a thin shape and when the
pressure of the intra-seal environment is higher than the
pressure of the ambient environment, the pressure difference
between these two environments is slight, and there is also
considered a case of being unable to obtain the sufficient
sealing action. Namely, because of the pressure difference
being slight, the thin lip portion, which is to get deformed by
the pressure of the intra-seal environment, does not deform,
and Such a case might occur that the Sufficiently fitted State
to the opposite surface is not acquired. As in the present
invention, the inner peripheral lip portion is given the O-ring
shape, whereby even when the pressure difference between
the intra-seal environment and the ambient environment is

slight, the preferable sealing action is acquired at al times.
0024. There is also considered a case in which when
performing the purging operation, a gas existing in the
interior of the pod is forcibly exhausted from the exhaust
port via a vacuum pump etc. In this case, if the amount of
introduction of the purge gas is set slight, with a Supply-to
discharge balance, there is a possibility in which the pressure
of the intra-seal environment becomes lower than the pres
Sure of the ambient environment. In this case, the inner
peripheral lip portion taking the O-ring shape can provide
only the sealing characteristic corresponding to a degree of
the tight fitting of the lip portion to the opposite surface
when mounting the pod. The outer peripheral lip portion is,
however, formed in a shape that enhances a tight fitting
characteristic to the opposite surface by flexure toward the
interior of the seal if the pressure of the ambient environ
ment is high, specifically in a horn-like shape of which an
inside diameter becomes larger as it gets closer to the
opposite surface. This shape enables the Sufficient sealing
characteristic to be obtained owing to the outer peripheral lip
portion. In the case of controlling the amount of introduction
when introducing the purge gas, a generally employed
method is a method of controlling a flow rate of the gas led
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from a gas Supply source by use of a so-called massflow
controller. If an abnormal state occurs in the gas Supply
source or in the massflow controller, it is considered that the

gas stagnates for Supply and the pressure of the intra-seal
environment becomes lower than the pressure of the ambient
environment. The use of the seal member according to the
present invention enables the gas inflow into the intra-seal
environment from the ambient environment to be prevented
owing to the outer peripheral lip portion even in Such a case.
0.025 For example, in the case of using the seal member
according to the present invention at the port on the gas
exhaust side, the pressure of the intra-seal environment is
always lower than the pressure of the ambient environment.
In this instance, the primary sealing effect is acquired by the
O-ring shaped inner peripheral lip portion. Even if the inner
peripheral lip portion and the opposite Surface are not in the
preferable tight-fitted state, as described above, the sealing
effect can be surely acquired owing to the deformation of the
outer peripheral lip portion. Therefore, the use of the seal
member according to the present invention enables the
intra-seal environment and the ambient environment to be

Surely spatially separated from each other.
0026. The seal member according to the present inven
tion has a structure including the main body portion, the
inner peripheral lip portion, the outer peripheral lip portion
and the space formed with respect to the sealing Surface
(opposite surface) of the member having the face-to-face
relationship with these components. The seal member also
has the suction hole via which the interior of the space is
exhausted. With this construction being taken, the seal
member is more firmly tightly fitted to the sealing surface
that faces the seal member by exhausting the interior of the
space, thereby enabling the excellent sealing characteristic
to be obtained. Thus, the sealing surface of the seal member
is tightly fitted to the sealing surface of the member that
faces the seal member by dint of physical adsorptive action.
Hence, even when the Surface accuracy demanded of these
sealing Surfaces is at a level lower than the Surface accuracy
demanded of the conventional sealing Surfaces, this level is
allowable. The sealing state can be checked by monitoring
the internal pressure of the space described above.
0027. In this case, both of the inner peripheral lip portion
and the outer peripheral lip portion are forcibly tightly fitted
to the opposite Surfaces by the physical adsorptive action,
and a certain or larger degree of sealing effect can be Surely
obtained. As described above, in the case of introducing the
purge gas at a slight flow rate into the pod, however, the
spatial pressure within the seal also decreases, and Such a
case is also considered that a sufficient pressure difference
between the space and the intra-seal space is not obtained.
In the case of the structure of the lip portion discussed in the
Patent document 2 or Patent document 6, the sealing effect
is obtained by the lip portion only in the state where the
pressure difference comes to a predetermined or larger
value. Accordingly, there might be a possibility in which the
Sufficient sealing effect is not acquired from the seal member
having this structure. Note that there occurs the sufficient
difference between the internal pressure of the space and the
pressure of the ambient environment, and hence the outer
peripheral lip portion provides the stable sealing effect. The
inner peripheral lip portion does not exhibit the sealing
effect, and the inflow of the purge gas into the space from
within the seal Sufficiently might occur. If such a situation

arises, the sealing action of the outer peripheral lip portion
might be reduced due to the decrease in the purging effect
and the decrease in the pressure difference. As to the seal
member according to the present invention, the inner periph
eral lip portion involves using the O-ring shaped lip portion.
Hence, even when there is almost no difference between the

internal pressure of the space and the pressure of the
intra-seal environment, the sealing effect approximate to a
desired level can be always stably acquired. It is therefore
possible to prevent the situations such as the decrease in the
purging effect described above and the decrease in the
sealing effect of the seal member.
0028. For instance, in the case of employing the seal
member according to the present invention enabling the
space to be exhausted at the port on the gas exhaust side, the
pressure of the intra-seal environment is always lower than
the pressure of the ambient environment. In this case, the
primary sealing effect is obtained by the O-ring shaped inner
peripheral lip portion, and the seal member is preferably
tightly fitted to the opposite surface, whereby the sealing
effect can be further enhanced. If the tight-fitted state
between the inner peripheral lip portion and the opposite
Surface is not preferable, as described above, the Sure sealing
effect can be acquired owing to the deformation of the outer
peripheral lip portion. Therefore, the use of the seal member
according to the present invention enables the intra-seal
environment and the ambient environment to be surely
spatially separated from each other.
BRIEF DESCRIPTION OF THE DRAWINGS

0029 FIG. 1 is a view illustrating a state of a seal member
and a partial section of this seal member according to one
embodiment as viewed from an oblique side;
0030 FIG. 2 is a view illustrating a sectional shape of the
seal member illustrated in FIG. 1;

0031 FIG. 3 is a view schematically illustrating a system
that preferably employs the seal member according to the
present invention;
0032 FIG. 4 is a whole side view illustrating an outline
of a construction of a semiconductor wafer processing
apparatus using the seal member according to the present
invention;

0033 FIG. 5 is a view illustrating an outline of a con
struction of a plate as viewed from an upper oblique side
when installing the seal member according to the present
invention on the plate at a Loadport portion for an FOUP;
0034 FIG. 6 is a view illustrating a schematic section of
each of the constructions in a state where the FOUP is

mounted on the plate illustrated in FIG. 3;
0035 FIG. 7 is a view illustrating a schematic section of
each of the constructions in a state where the FOUP is

disposed on the plate illustrated in FIG. 3;
0036 FIG. 8A is a view illustrating a schematic section
of a conventional seal member, intake/exhaust port edge
portions in the plate using this seal member and opposite
intake/exhaust port edge portions in the pod; and
0037 FIG. 8B is a view illustrating a schematic section
of the conventional seal member, the intake/exhaust port
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edge portions in the plate using this seal member and the
opposite intake/exhaust port edge portions in the pod.
DESCRIPTION OF THE PREFERRED
EMBODIMENTS

0038. One embodiment of the present invention will
hereinafter be described with reference to the drawings. FIG.
1 is a perspective view including a partial sectional view of
a seal member according to the present invention. FIG. 2
illustrates a sectional view of the seal member taken along
the line 2-2 in FIG. 1. A seal member 20 according to the
present invention has a dual seal structure. The seal member
20 includes a main body portion 20a taking Substantially a
ring-shape, an inner peripheral lip portion 20b formed along
an inner periphery on an upper Surface side of the main body
portion 20a, and an outer peripheral lip portion 20c formed
further along an outer periphery on the Surface side formed
with the inner peripheral lip portion 20b in the main body
portion 20a. A plurality of suction holes 20d penetrating
through a lower Surface from the upper Surface of the main
body portion 20a is provided between the inner peripheral
lip portion 20b and the outer peripheral lip portion 20c in the
main body portion 20a. In the present embodiment, pro
truded portions 20fare formed along the ring-shaped inner
periphery and along the ring-shaped outer periphery of the
main body portion 20a. In the case of fixing the seal member
20 onto, e.g., the Surface on the plate side, a ring-shaped
lower area of the main body portion 20a of the seal member
20 is embedded in a groove formed in the plate, and the
protruded portions 20fare utilized, thereby attaining fixation
to the plate of the seal member 20.
0.039 The inner peripheral lip portion 20b takes a cylin
drical shape erecting up to a predetermined height from the
upper surface of the main body portion 20a substantially in
a vertical direction. In the present embodiment, at the upper
edge of the cylindrical shape, when cutting the cylindrical
shape in a lengthwise direction, the upper portion shall take
a semi-circular shape. In the present specification, the
description is simplified in a way that treats this shape as an
O-ring shape. Namely, the inner peripheral lip portion 20b
has the O-ring shape formed in continuation from the
ring-shaped portion of the main body portion 20a, and is
enabled to deform in a direction vertical to the ring-shaped
upper surface. The outer peripheral lip portion 20c has
Substantially a cylindrical shape that is thin and extends
upward from the upper surface of the main body portion
20a, and an inside diameter thereof increases as extended

further upwards, thus having a funnel-like shape with
respect to a central axis. With these shapes being thus taken,
if a pressure in an intra-seal environment is kept higher than
a pressure in an ambient environment, the inner peripheral
lip portion 20b taking the O-ring shape exhibits the suitable
sealing action. Further, if the pressure in the intra-seal
environment is kept lower than the pressure in the ambient
environment, the outer peripheral lip portion 20c taking the
funnel-like shape exhibits the Suitable sealing action. Hence,
the sealing characteristic can be obtained irrespectively of
the pressure in the intra-seal environment. The two types of
lip portions exhibit the different operations, and therefore,
even if accuracy of the seal Surface is low or if an amount
of load applied to crush the seal member is slight, the good
sealing characteristic can be obtained.
0040. As described above, the seal member 20 illustrated
in the present embodiment is formed with a suction hole

20d. The suction hole 20d penetrates, from the upper sur
face, down to the underSurface, the ring-shaped portion of
the main body portion 20a including the continuous portion
to the lip portion. Trough this suction hole 20d, when the
inner peripheral lip portion 20b and the outer peripheral lip
portion 20c in the seal member 20 abut respectively on a port
edge portion on the pod side, air in an interior of an space
formed by the inner peripheral lip portion 20b, the outer
peripheral lip portion 20c and the port edge portion can be
exhausted. This air exhaustion enables the seal member 20

to be airtightly fitted more firmly to the pod-sided port edge
portion and the sealing characteristic to be further improved.
The air exhaustion, even in the case of the low accuracy of
the seal Surface or in the case of the slight load applied to
crush the seal member, the Suitable sealing characteristic to
be acquired by the seal member itself actively exhibiting the
sealing action. It is to be noted that the seal member is
formed with the suction hole, however, this suction hole may
also be removed if there exists a load applied large enough
to crush the seal member.

0041 An actual system using the seal member according
to the present invention will hereinafter be briefly described
with reference to the drawings. FIG. 3 illustrates this system
including a first space 31 and a second space 41 that are
separated from the ambient space. A first gas introducing
system 32 used for increasing the internal pressure is con
nected to the first space 31. A first exhaust system 33 used
for decreasing the internal pressure is also connected to the
first space 31. Similarly, a second gas introducing system 42
used for increasing the internal pressure is connected to the
second space 41. A second exhaust system 43 used for
decreasing the internal pressure is also connected to the
second space 41. The first space 31 has an opening portion
35 on opening portion forming surface 31a. The second
space 41 has an opening portion 45 on an opening portion
forming Surface 41a.
0042. The seal member 20 according to the present
invention is disposed between these two opening portions 35
and 45, and is preferably employed for separating the system
from the ambiance. Note that though omitted in the draw
ings, a system leading to the Suction hole 20d in the seal
member 20 according to the present invention may be
provided separately from the gas introducing system and the
exhaust system that are concomitant with the first and
second spaces. The seal member according to the present
invention can be preferably used in a case Such as taking a
construction that the first space has neither the gas intro
ducing system nor the exhaust system while the second
space has only the exhaust system and in a case where the
first and second spaces get deformed.
0043. Next, a case of applying the seal member according
to the present invention to a system related to the FOUP used
at the present, will hereinafter be described with reference to
the drawings. FIG. 4 illustrates a whole semiconductor
wafer processing apparatus 50 corresponding to a mini
environment system. The semiconductor wafer processing
apparatus 50 mainly includes a Loadport portion 51, a
carrier chamber 52 and a processing chamber 59. Connect
ing portions therebetween are sectioned by a partition 55a
and a cover on the side of the Loadport and by a partition
55b and a cover 58b on the side of the processing chamber.
In the carrier chamber 52 of the semiconductor wafer

processing apparatus 50, an air flow is generated downward
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from above of the carrier chamber 52 by a fan (unillustrated)
provided at the upper portion of the carrier chamber 52 in
order to keep a high degree of purity by purging the carrier
chamber 52 of dusts. The dusts are always sent downward
along the air flow and thus discharged.
0044) A pod 2 defined as a container for storing a product
to be contained, such as a silicon wafer (which will here
inafter be simply referred to as a wafer), is installed on a
plate 53. As described above, the interior of the carrier
chamber 52 is kept in the high degree of purity in order to
process a wafer 1. A robot 54 is provided in the interior of
the carrier chamber 52. The wafer is carried by an arm of the
robot 54 between an interior of the pod 2 and an interior of
the processing chamber 59. The processing chamber 59
normally includes a variety of mechanisms for executing
processes such as forming a thin film and working the thin
film over the wafer surface. Constructions of these mecha

nisms are not related directly to the present invention, and
hence their descriptions are herein omitted.
0045. The pod 2 has a space for accommodating the
wafer 1 defined as an object to be processed. The pod 2
includes a box-shaped main body portion 2a of which any
one surface is formed with an opening portion, and a cover
4 for airtightly closing the opening portion (see FIG. 6 or 7).
A multi-staged rack for stacking the wafers 1 in one direc
tion is disposed in an interior of the main body portion 2a.
The pod 2 accommodates the wafers 1 placed at a fixed
interval in the rack. Note that the direction in which to stack

the wafers 1 is set in a perpendicular direction in the
example illustrated herein. An opening portion 10 is pro
vided on the side of the Loadport portion 51 of the carrier
chamber 52. The opening portion 10 is, when the pod 2 is
disposed on the Loadport portion 51 in close proximity to
the opening portion 10, situated in a position in face-to-face
relationship with the opening portion of the pod 2. An
unillustrated opener is provided in the vicinity of the open
ing portion 10 inwardly of the carrier chamber 52. After the
opener has taken the cover 4 out of the pod 2, the wafer 1
is carried in or carried out by the arm of the robot 54.
0046) Note that the mechanisms such as the opener for
opening and closing the cover 4 of the pod 2 are not related
directly to the present invention, and hence, the descriptions
related to the prior arts being invoked, their in-depth descrip
tions are omitted. In the present applied example, it is
considered that the first space corresponds to the pod, while
the intake port and the exhaust port on the side of the plate
correspond respectively to opening portions in the individual
space corresponding to the second space.
0047 FIG. 5 illustrates a schematic perspective view of
the plate 53. A positioning pin 12, an intake port 14 and an
exhaust port 16 are provided on the surface of the plate 53.
The seal members 20 according to the present invention are
disposed along the opening portions of these intake and
exhaust ports 14, 16. FIGS. 6 and 7 illustrate outlines of
sectional configurations of the plate 53 and the pod 2 placed
on the plate 53. FIG. 6 illustrates a state just before the pod
2 is to be placed. FIG. 7 illustrates a state where the pod 2
has been placed. Note that a suction line 19 for depressur
izing the space formed between the seal members 20 and
edge portions of the intake/exhaust ports of the pod 2.
extends inwardly of the plate 53 in the present applied
example. The suction line 19 communicates with the space
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via the suction hole 20a. The suction line 19 is connected to

an unillustrated vacuum exhaust system serving as an exter
nal apparatus.
0048. A purge operation in the FOUP system, to which
the present invention is applied, will hereinafter be
described with reference to the drawings. To start with, the
semiconductor wafers 1 are accommodated in the interior of

the pod2, and the interior of the pod 2 is set into an airtightly
closed space by the cover 4. Then, the pod 2 is carried to
above the plate 53. The pod 2 is placed on the plate 53 in a
state where the positioning pin 12 protruding above the plate
53 is substantially fitted in a recessed portion 5 formed in the
lower portion of the pod 2. In this state, an intake port 7 and
an exhaust port 9 on the pod side are abutted via the seal
members 20 on the intake port 14 and the exhaust port 16 on
the side of the plate 53.
0049. Herein, an operation of exhausting an interior of a
space 20e formed between the seal members 20 and the
intake/exhaust port edges on the side of the pod 2, is
conducted by use of the suction line 19. The space 20e is
depressurized by this exhausting operation. The seal mem
bers 20 are firmly airtightly fitted to the abutting-target
intake/exhaust port edges on the side of the pod 2 by dint of
an effect of the depressurized space 20e. After finishing or
while continuing this operation, the purge operation of the
interior of the pod 2 is performed. The purge operation
involves replacing an internal atmosphere of the pod 2 by
circulating a replacement gas in the sequence Such as the
intake port 14 on the side of the plate 53, the seal member
20, the suction port 7 on the side of the pod 2, a filter 11, the
interior of the pod 2, the filter 11, the exhaust port 9 on the
side of the pod 2, the seal member 20 and the exhaust port
16 on the side of the plate 53.
0050. The seal members 20 according to the present
invention are, as described above, employed at the Loadport,
whereby the intake line and the exhaust line can maintain,
irrespective of which pressure, a positive pressure or a
negative pressure, these intake/exhaust lines are kept in, this
state while keeping the Sufficient sealing characteristic with
respect to the external environment. Accordingly, the atmo
sphere can be replaced under Such a condition as not to cause
a disturbance of the air flow in the interior of the pod 2 such
as enabling the replacement gas to be sent into the interior
of the pod 2 at a much lower flow speed than by the prior art.
The internal pressure of the depressurized space 20e is
monitored via the suction line 19, thereby enabling also the
sealing state of the seal member 20 to be monitored.
0051. Note that the present embodiment has exemplified
the plate 53 in which the intake port and the exhaust port are
formed respectively as the single systems, and the pod 2
corresponding thereto. The construction to which the present
invention can be applied is not, however, limited to this
construction, wherein it is preferable to increase or decrease
the number of components properly in a way that takes
account of a gas replacing speed required, a quantity of
content of the pod 2, etc. A construction having only the
intake port may also be available. In this case, the replace
ment gas is Supplied to the interior of the pod via the port,
and the internal pressure of the pod is made larger by the
replacement gas etc than the atmospheric pressure of the
outside, thereby decreasing the sealing strength between the
cover 4 and a pod main body 2a. Thus, the internal atmo
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sphere of the pod 2 is flowed from between the cover 4 and
the pod main body 2a due to the decreased sealing strength,
whereby the interior of the pod may be exhausted.
0.052 In the present applied example, the seal members
according to the present invention are disposed on the side
of the plate. The seal members may also, however, be
disposed on the side of the pod without being limited to the
plate side. In this case, the Suction hole is not provided, and
an exhaust system for exhausting the interior of the space
may be connected to a contact portion, of the sealing Surface
on the plate side, with the space formed between the inner
peripheral lip and the outer peripheral lip. The discussion on
the present applied example is targeted at the FOUP, how
ever, the applied example of the present invention is not
limited to this system. The seal members according to the
present invention can be applied to the system, which needs
purging the atmosphere of the interior of the container,
having the container inwardly accommodating the plurality
of retained objects and the carrier chamber in which to carry
the retained object from the container to the apparatus that
processes the retained object.
0053. This application claims priority from Japanese
Patent Application No. 2006-042324 filed Feb. 20, 2006
which is hereby incorporated by reference herein.
What is claimed is:

1. A seal member disposed between an opening portion
forming Surface of a first space and an opening portion
forming surface of a second space to separate said first and
second spaces from the ambiance when connecting together
said first space and said second space each having an
opening portion that are capable of keeping an internal
pressure at a pressure different from an ambient pressure
while being each separated from the ambiance, said seal
member comprising:
a main body portion taking a ring-shape and fixed along
an outer periphery of said opening portion in any one
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of the opening portion forming Surface of said first
space and the opening portion forming Surface of said
second space;
an inner peripheral lip portion extending from an inner
peripheral portion of a ring-shaped upper Surface of
said main body portion Substantially in a direction of
another opening portion forming Surface different from
the opening portion forming Surface on the side where
said main body portion is fixed; and
an outer peripheral lip portion extending from an outer
peripheral portion of the ring-shaped upper Surface of
said main body portion substantially in the direction of
another opening portion forming Surface different from
the opening portion forming Surface on the side where
said main body portion is fixed,
wherein said inner peripheral lip portion takes an O-ring
shape connected to the inner peripheral portion in said
main body portion and can deform in a direction
Vertical to the ring-shaped upper Surface of said main
body portion, and
said outer peripheral lip portion can deform in a direction
Substantially parallel with the ring-shaped upper Sur
face of said main body portion.
2. A seal member according to claim 1, wherein said main
body portion has a hole penetrating from the ring-shaped
upper Surface down to a ring-shaped underSurface formed
with neither said inner peripheral lip portion nor said outer
peripheral lip portion between said inner peripheral lip
portion and said outer peripheral lip portion.
3. A seal member according to claim 2, wherein said outer
peripheral lip portion takes Substantially a funnel-like shape
of which an inside diameter gets larger as it gets farther away
from said main body portion.

