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DESCRIPTION

Title of Invention

PURGE DEVICE, PURGE SYSTEM, PURGE METHOD,
AND CONTROL METHOD IN PURGE SYSTEM
Technical Field
[0001] The present invention relates to a purge device, a purge system,
a purge method, and a control method in the purge system for purging
the inside of a storage container storing a product therein with purge gas
such as inert gas and clean dry air.
Background Art
[0002] Purge. devices are known that inject purge gas into a storage
container storing therein a product such as a semiconductor wafer and a
glass substrate for keeping the inside clean (in other words, purging).
On such purge devices, for example, there has been a demand of
injecting the purge gas into the storage container at a desired flow rate
and/or based on a desired injecting pattern.
[0003] A purge device disclosed in Patent Literature 1 is known as a
technique to meet the demand. The device has supply means for
supplying purge gas into a storage container on each shelf aligned in the
vertical and the lateral directions and a mass flow controller (MFC)
provided to each supply means and allowing adjustment of a supply
flow rate of the purge gas. The purge device in this configuration can
freely adjust the flow rate for injection or the injecting pattern on each
storage container placed on the shelf.
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Patent Literature

[0004] [Patent Literature 1] Japanese Unexamined Patent Publication
No. 2013-131712 |
Summary of Invention

Technical Problem

[0005] However, providing the mass flow controller to each supply
means disposed on the shelf problematically increases the cost and
makes the configuration complicated.

[0006] It is therefore an object of the present invention to provide a
purge device, a purge system, a purge method, and a control method in
the purge system that allow injection of purge gas at a desired flow rate
and/or based on a desired injecting pattern at a low cost and in a simple
configuration.

Solution to Problem

[0007] A purge device according to an aspect of the present invention is
a purge device purging the inside of a storage container configured to
store a product with purge gas. The purge device includes a plurality
of placing units each configured to place the storage container thereon, a
plurality of supply pipes each configured to supply the purge gas to the
storage container placed on the corresponding placing unit, a main pipe
connected to the supply pipes and configured to supply the purge gas to
the supply pipes, and a flow rate adjusting unit configured to adjust a
flow rate of the purge gas in the main pipe.

[0008] A purge method according to an aspect of the present invention
is a method for purging the inside of a storage container storing a

product with purge gas. The method includes connecting supply pipes
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configured to supply the purge gas to a plurality of placing units each
configured to place the storage container thereon, connecting a main
pipe configured to supply the purge gas to the supply pipes, and
adjusting a flow rate of the purge gas in the main pipe.-

[0009] In the purge device and the purge method configured as above,
the main pipe supplying the purge gas to the supply pipes is provided
with the flow rate adjusting unit, which can reduce the number of flow
rate adjusting units to be installed compared with the configuration
providing the flow rate adjusting unit to each of the supply pipes.
Consequently, a purge device capable of injecting the purge gas at.a
desired flow rate and/or based on a desired injecting pattern can be
provided at a low cost and in a simple configuration.

[0010] In an embodiment of the present invention, when supplying the
purge gas to the storage container at a target supply flow rate, the flow
rate adjusting unit may increase the flow rate of the purge gas in the
main pipe in a continuous or stepwise manner to obtain the target supply
flow rate.

[0011] The purge device in this configuration can prevent a sudden
change in the gas flow in the storage container, which can accordingly
reduce dust swirling inside the storage container.

[0012] In an embodiment of the present invention, the supply pipes may
have an adjusting unit configured to adjust the flow rate of the purge gas
supplied to the respgctive storage containers to a flow rate equally
shared between the supply pipes. When supplying the purge gas to the
storage containers at a target supply flow rate, the flow rate adjusting

unit may adjust the flow rate of the purge gas in the main pipe to a flow
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rate calculated by multiplying the target supply flow rate by the number
of placing units.

[0013] The purge device in this configuration requires no consideration
about differences in conditions such as the presence or absence of a
storage container on the placing unit and pressure losses caused by
pipes. The purge device can thus inject the purge gas into the storage
container at a desired flow rate and/or based on a desired injecting
pattern simply by adjusting the flow rate of the purge gas in the main
pipe to "a flow rate calculated by multiplying a target supply flow rate
by the number of placing units".

[0014] In an embodiment of the present invention, each of the supply
pipes may have an on-off valve configured to open a flow path of the
purge gas in the supply pipe when the storage container is placed on the
corresponding placing unit and to close the flow path of the purge gas
when no storage container is placed on the placing unit. When
supplying the purge gas to the storage container at a target supply flow
rate, the flow rate adjusting unit may adjust the flow rate of the purge
gas in the main pipe to a flow rate calculated by multiplying the target
supply flow rate by the number of storage containers placed on the
placing units.

[0015] In the purge device in this configuration, the on-off valve allows
the purge gas to be supplied only to the supply pipe of the placing unit
on which a storage container is plaéed. Information whether the
storage container is placed on the placing unit can be obtained, for
example, from a sensing unit configured to sense the presence of the

storage container on the placing unit or from information sent from a
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host controller. Consequently, the purge device can inject the purge
gas into the storage container at a desired flow rate and/or based on a
desired injecting pattern simply by adjusting the flow rate of the purge
gas in the main pipe to "a flow rate calculated by multiplying a target
supply flow rate by the number of storage containers placed on the
placing units".

[0016] In an embodiment of the present invention, the purge device
may further include a sensing unit configured to sense whether each of
the placing units has the storage container placed thereon.

[0017] The purge device in this configuration can more definitely
acquire information whether the storage container is placed on the
placing unit.

[0018] A purge system according to an aspect of the present invention
includes a plurality of purge devices, each of the purge devices being
the above-described purge device, a transferring device configured to
transfer the storage container, and a control unit configured to control
transfer of the storage container by the transferring device. The
control unit controls the transferring device to preferentially load the
storage container onto the placing unit on which no storage container is
placed that is included in, out of the purge devices, the purge device
having a placing unit on which already a storage container is placed.
[0019] A control method according to an aspect of the present invention
is a control method for a purge system including a plurality of purge
devices purged by the above-described purge method, a transferring
device configured to transfer a storage container, and a conirol unit

configured to control transfer of the storage container by the transferring
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device. The control method controls the transferring device to
preferentially load the storage container onto the placing unit on which
no storage container is placed that is included in, out of the purge
devices, the purge device having a placing unit on which already a
storage container is placed.
[0020] The purge system and the control method in this configuration
adjust the flow rate of the purge gas in the main pipe to 0 if none of the
placing units out of the placing units have storage containers placed
thereon and adjust the flow rate of the purge gas in the main pipe to a
certain flow rate if one or more placing units out of the placing units
have respective storage containers placed thereon. Furthermore, less
purge gas is unnecessarily discharged by controlling the transferring
device to preferentially load a storage container onto such a placing unit
that is included in, out of the purge devices, the purge device having a
placing unit on which already a storage container is placed.
Advantageous Effects of Invention
[0021] According to the present invention, purge gas can be injected at
a desired flow rate and/or based on a desired injecting pattern in a
low-cost and simple configuration.
Brief Description of Drawings
[0022] [FIG. 1] FIG. 1 is a side view of a purge stocker including a
purge device according to a first embodiment.
[FIG. 2] FIG. 2 is a schematic configuration diagram illustrating
the configuration of the purge device according to the first embodiment.
[FIG. 3] FIG. 3 is a timing chart illustrating exemplary flow rate

control according to the first embodiment.
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[FIG. 4] FIG. 4 is a schematic configuration diagram illustrating
the configuration of a purge device according to a third embodiment.

[FIG. 5] FIG. § is a timing chart illustrating exemplary flow rate
control according to the third embodiment.
Description of Embodiments
[0023] An embodiment will be described below with reference to the
drawings. In description of the drawings, like numerals indicate like
components, and overlapping description will be omitted. The scale in
the drawings does not necessarily coincide with the size of a described
object.
[0024] First Embodiment

A purge stocker (a purge system) 1 including a purge device 30
according to a first embodiment will now be described. The purge
stocker 1 purges the inside of a storage container F, examples of which
include a front opening unified pod (FOUP), storing a product such as a
semiconductor wafer and a glass substrate with purge gas (for example,
nitrogen gas) and serves as a stocker storing a plurality of storage
containers F. The purge stocker 1 is installed, for example, in a clean
room.
[0025] As illustrated in FIG 1, the purge stocker 1 mainly includes a
partition 3, racks 7, a crane (a transferring device) 9, an overhead hoist
transfer (OHT) port 21, a manual port 23, purge devices 30, and a
control unit 50 (see FIG. 2).
[0026] The partition 3 is a covering plate of the purge stocker 1 and
forms a storage area storing the storage containers F inside the partition

3. The racks 7 are parts for retaining the storage containers F, and one
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or two rows (two rows in this example) of racks 7 are usually equipped
in the storage area. The racks 7 extend in a certain direction X and are
disposed substantially parallel with each other such that adjacent two
racks 7, 7 are opposite to each other. Each rack 7 has a plurality of
storage shelves 7A, which store respective storage containers F in a
manner having the storage containers F placed thereon, along the certain
direction X and the vertical direction Z.

[0027] The crane 9 is a mechanism for loading and unloading the
storage containers F into/from the storage shelves 7A and transfetring
the storage containers F between the storage shelves 7A. The crane 9
is disposed in a region sandwiched between the racks 7, 7 opposite to
each other. The crane 9 runs on a transport rail (not illustrated) set on
the floor surface along the direction X in which the rack 7 extends,
thereby moving in the certain direction X along the rack 7. A stage 9A
of the crane 9 is movable upward and downward along a guide rail 9B,
whereby the stage 9A can load and unload the storage containers F into
and from a plurality of storage shelves 7A aligned in the vertical
direction.

[0028] The storage container F is loaded into and unloaded from the
purge stocker 1 through the OHT port 21 and the manua] port 23. The
OHT port 21 is a place for receiving and releasing the storage container
F between the purge stocker 1 and a ceiling vehicle (OHT) 27 running
on a transport rail 25 set on the ceiling and has a conveyor 21A for
conveying the storage container F. The manual port 23 is a place for
receiving and releasing the storage container F between the operator and

the purge stocker 1 and has a conveyor 23A for conveying the storage
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container F.

[0029] The purge device 30 purges the inside of the storage container F
with the purge gas. As illustrated in FIG 2, the purge device 30
includes N (a plurality of) placing units 31, N (a plurality of) supply
pipes 33, a main pipe 41 having the N supply pipes 33 connected thereto,
and a mass flow controller (MFC) (a flow rate adjusting unit) 43
adjusting the flow rate of purge gas in the main pipe 41. The purge
stocker 1 in the first embodiment includes M (a plurality of) sets of
purge devices 30 each including the above-described components. In
the following description, the purge device 30 may be referred to as "a
purge device 30 belonging to a group 1", "a purge device 30 belonging
to a group 2", and the like. The purge gas is supplied to each purge
device 30 from a purge gas source 47. - The purge gas source 47 is a
tank for storing the purge gas.

[0030] The placing unit 31 is a place on which the storage container F
is placed. One placing unit 31 is disposed on one storage shelf 7A.
The supply pipe 33 supplies the purge gas to the storage container F
placed on the placing unit 31. The supply pipe 33 forms a nozzle in its
front end, and with the nozzle closely attached to a supply opening of
the storage container F, the purge gas is supplied into the storage
container F.

[0031] The supply pipe 33 is provided with a particle filter 35 and an
orifice (an adjusting unit) 37. The particle filter 35 is a filter capable
of collecting dust (particles). The particle filter 35 may be provided as
necessary. The orifice 37 adjusts the flow rate of the purge gas
supplied from the main pipe 41 such that the flow rate is shared between
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a plurality of supply pipes 33.

[0032] The main pipe 41 has N supply pipes 33 connected thereto and
supplies the purge gas to the N supply pipes 33. The main pipe 41 is
further proviaed with the MFC 43 for adjusting the flow rate of the
purge gas in the main pipe 41. The MFC 43 is an apparatus for
measuring the mass flow rate of the purge gas traveling through the
main pipe 41 and controls the flow rate. The flow rate control by the
MEFC 43 is controlled by the control unit 50.

[0033] The control unit 50 is a unit controlling various processes in
purging performed by the purge stocker 1. The control unit 50 is an
electronic control unit configured with a central processing unit (CPU),
a read only memory (ROM), a random access memory (RAM), and
others.

[0034] Based on information (loading plan information), which is sent
from a host controller (not illustrated), on a storage shelf 7A into which
the storage container F is planned to be loaded, the control unit 50
controls the MFC 43 provided to the purge device 30 including the
storage shelf 7A planned to have the storage container F.  Specifically,
in supplying the purge gas to the storage container F placed on the
placing unit 31 at a target supply flow rate TF, the control unit 50
controls the MFC 43 to adjust the flow rate of the purge gas in the main
pipe 41 to a flow rate calculated by multiplying the target supply flow
rate TF by the number N of placing units 31 (the storage shelves 7A).
In this process, as illustrated in FIG. 3, the control unit 50 controls the
MFC 43 to gradually (continuously) increase the flow rate of the purge
gas in the main pipe 41 to obtain the target supply flow rate TF. The

10
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control unit 50 may increase the flow rate of the purge gas iﬁ the main
pipe 41 in a stepwise manner to obtain the target supply flow rate TF.
[0035] Purging operations by the purge device 30 will now be described.
FIG. 3 illustrates a supply flow rate of the purge gas supplied to each
storage container F placed on the placing unit 31 of the storage shelf 7A
belonging to the group 1 and a timing of the supply. In other words,
FIG. 3 illustrates a supply flow rate of the purge gas supplied from the
supply pipe 33 belonging to the group 1 and a timing of the supply.
[0036] Based on the loading plan information (for example, information
that a storage container F is planned to be loaded into a storage shelf 1
belonging to the group 1) sent from the host controller, the control unit
50 calculates the timing when the storage container F is placed on the
placing unit 31. The control unit 50 controls the MFC 43 such that the
supply of the purge gas (purging) to the storage container F is started at
a timing (a time tl) when the storage container F is placed on the
placing unit 31. Specifically, the control unit 50 controls the MFC 43
to adjust the flow rate of the purge gas in the main pipe 41 to a flow rate
(TF x N) calculated by multiplying the target supply flow rate TF by the
number N of placing units 31. Each supply pipe 33 is supplied with
the purge gas at a flow rate calculated by dividing the flow rate (TF x
N) of the purge gas flowing in the main pipe 41 by the number N of
supply pipes 33. As illustrated in FIG 3, the control unit 50 controls
the MFC 43 to gradually increase the flow rate of the purge gas in the
main pipe 41 to obtain the target supply flow rate TF.

[0037] When the control unit 50 receives the loading plan information

(for example, information that another storage container F is planned to
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be loaded into the storage shelf 2 belonging to the group 1) from the
host controller (a time t2) during purging on the storage container F, the
control unit 50 calculates a timing (a time t11) when the storage
container F (referred to as "a next storage container F") is placed on the
placing unit 31 and controls the MFC 43 to gradually decrease the flow
rate of the purge gas supplied to the storage container F being purged to
0 (a time t3). The control unit 50 controls the MFC 43 such that the
supply of the purge gas (purging) to each storage container F is again
started at a timing (the time t11) when the next storage container F is
placed on the placing unit 31 (the storage shelf 2). Specifically, the
control unit 50 controls the MFC 43 to adjust the flow rate of the purge
gas in the main pipe 41 to a flow rate (TF x N) calculated by
multiplying the target supply flow rate TF by the number N of placing
units 31.  Each supply pipe 33 is supplied with the purge gas at a flow
rate calculated by dividing the flow rate (TF x N) of the purge gas
flowing in the main pipe 41 by the number N of supply pipes 33. As
illustrated in FIG. 3, the control unit 50 controls the MFC 43 to
gradually increase the flow rate of the purge gas in the main pipe 41 to
obtain the target supply flow rate TF.

[0038] Subsequently, when the loading plan information is sent from
the host controller, the same controls performed at the above-described
time t2, time t3, and time t11 are repeated at a time 21 (a time t22), a
time t31 (a time t32), and a time t12 (a time t13), respectively. In the
first embodiment, as illustrated in FIG. 3, the flow rate of the purge gas
supplied to the storage container F and the timing of the supply are
shared between all the supply pipes 33 disposed in the respective

12
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storage shelves 7A in a purge device 30.

[0039] In the purge device 30 in the above-described embodiment, the
MFC 43 is provided to the main pipe 41 supplying the purge gas to a
plurality of supply pipes 33. This configuration can reduce the number
of MFCs 43 to be installed compared with the configuration having the
MFC 43 provided to each of the supply pipes 33. Consequently, the
purge device 30 capable of injecting the purge gas at a desired flow rate
and/or based on a desired injecting pattern can be provided at a low cost
and in a simple configuration.

[0040] The purge device 30 in the above-described embodiment
gradually increases the flow rate of the purge gas in the main pipe 41 to
obtain the target supply flow rate TF, which can prevent a sudden
change in the gas flow in the storage container F. This configuration
can reduce dust swirling inside the storage container F.

[0041] With the orifice 37 provided to each of the supply pipes 33, the
purge device 30 in the above-described embodiment requires no
consideration about differences in conditions such as the presence or
absence of a storage container F on the placing unit 31 and pressure
losses caused by the main pipe 41 and the supply pipes 33. The purge
gas can be thus injected into a storage container F at a desired flow rate
and/or based on a desired injecting pattern simply by adjusting the flow
rate of the purge gas in the main pipe 41 to a flow rate calculated by
multiplying the target supply flow rate TF by the number N of placing
units 31 (storage shelves 7A).

[0042] Second Embodiment

The purge stocker (the purge system) 1 according to a second

13
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embodiment will now be described. In the purge stocker 1 according
to the second embodiment, the control unit 50 installed in the purge
stocker 1 described in the first embodiment controls the
above-described MFC 43 and further controls a crane (a transferring
device) transfeiring the storage contamer F. Specifically, the control
unit 50 controls the crane 9 to preferentially load a storage container F
onto such a placing unit 31 that is included in, out of a plurality of purge
devices 30 belonging to the group 1 to a group M, a purge device 30
having a placing unit 31, on which a storage container F is already
placed and a placing unit 31, which has no storage container F placed
thereon.

[0043] In the purge stocker 1 in this configuration, the control unit 50
controls the MFC 43 to adjust the flow rate of the purge gas in the main
pipe 41 to 0 if none of the placing units 31 of this group have storage
containers F placed thereon, and the control unit 50 controls the MFC
43 to adjust the flow rate of the purge gas in the main pipe 41 to a flow
rate calculated by multiplying the target supply flow rate TF by the
number N of placing units 31 (the storage shelves 7A) if one or more
placing units 31, out of the placing units 31 of this group, have
respective storage containers F placed thereon.

[0044] The purge stockér 1 according to the second embodiment
controls the crane 9 to preferentially load a storage container F onto a
placing unit 31 on which no storage container is placed that is included
in, out of the purge devices 30, a purge device 30 having another
placing unit 31 on which already a storage container F is placed. This

configuration can reduce unnecessary discharge of the purge gas.
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[0045] Third Embodiment

The purge stocker 1 according to a third embodiment includes a
purge device 130, as illustrated in FIG 4, different from the purge
device 30 illustrated in FIG. 2 in that the purge device 130 has on-off
valves 39, open and closure operations of which are controlled by a
control unit 150, instead of (or in addition to) the orifices 37, sensing
units 32 sensing that a storage container F is placed on the placing unit
31, and different control operations performed by the control unit 150
on the MFC 43. The differences from the purge device 30 in the first
embodiment will be described in detail while omitting description about
common points.
[0046] The on-off valves 39 are provided to the supply pipes 33. The
on-off valve 39 opens the flow path of the purge gas in the supply pipe
33 when the placing unit 31 has a storage container F placed thereon
and closes the flow path of the purge gas when the placing unit 31 has
no storage container F placed thereon. Operations of opening and
closing of the on-off valve 39 of this embodiment are controlled by the
later-described control unit 150. An apparatus in a remotely
controllable configuration such as an electromagnetic type and an air
type may be employed as the on-off valve 39.
[0047] The sensing unit 32 senses that a storage container F is placed
on the placing unit 31. The sensing unit 32 is provided to each storage
shelf 7A, and an optical sensor, a contact sensor, or the like is used for
the sensing unit 32. When the sensing unit 32 senses that a storage
container F is placed on the placing unit 31, the sensing unit 32

transmits sensed information about the placement to the control unit
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150.

[0048] Based on information sent from a host controller (not illustrated)
about a storage shelf 7A into which a storage container F is planned to
be loaded and based on the sensed information sent from the sensing
unit 32, the control unit 150 controls the MFC 43 provided to the purge
device 30 including the storage shelf 7A planned to have the storage
container F. 'Speciﬁcally, in supplying the purge gas to the storage
container F at the target supply flow rate TF, the control unit 150
controls the MFC 43 to adjust the flow rate of the purge gas in the main
pipe 41 to a flow rate (TF x n) calculated by multiplying the target
supply flow rate TF by the number n of the storage containers F placed
on the placing units 31. The supply pipe 33 is supplied with the purge
gas at a flow rate calculated by dividing the flow rate (TF x n) flowing
in the main pipe 41 by the number n of the storage containers F placed
on the placing units 31. As illustrated in FIG. 5, the control unit 150
controls the MFC 43 to gradually (continuously) increase the flow rate
of the purge gas in the main pipe 41 to obtain the target supply flow rate
TF.

[0049] Purging operations by the purge device 130 will now be
described. FIG 5 illustrates a supply flow rate of the purge gas
supplied to the storage container F placed on the placing unit 31 of each
of storage shelves 1 to N belonging to the group 1 and each timing of
the supply. In other words, FIG. 5 illustrates a supply flow rate of the
purge gas supplied from each supply pipe 33 belonging to the group 1
and each timing of the supply.

[0050] Based on the sensed information sent from the sensing unit 32,

16
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the control unit 150 controls the MEC 43 to open the on-off valve 39 of
the supply pipe 33 supplying the purge gas to the placing unit 31
corresponding to the sensing unit 32 and to start supplying the purge gas
(purging) to the storage container F (a time tl). Specifically, the
control unit 150 controls the MFC 43 to adjust the flow rate of the purge
gas in the main pipe 41 to a flow rate (TF) calculated by multiplying the
target supply flow rate TF by the number n (n = 1) of storage containers
placed on the placing units 31.  As illustrated in FIG 5, the control unit
150 controls the MFC 43 to gradually increase the flow rate of the purge
gas in the main pipe 41 to obtain the target supply flow rate TE.

[0051] When loading plan information (for example, information that
another storage container F is planned to be loaded into the storage shelf
2 belonging to the group 1) is sent from the host controller during
purging on the storage container F (a time t2); the control unit 150
controls the MFC 43 to gradually decrease the flow rate of the purge gas
supplied to the storage container F being purged to 0 (a time t3). At
the timing when the storage container F is placed on the placing unit 31
(the storage shelf 2), in other words, at the timing when the sensed
information (information that the storage container F has been placed on
the placing unit 31 of the storage shelf 2) is sent from the sensing unit
32, the control unit 150 controls the MFC 43 to open the on-off valve 39
of the corresponding supply pipe 33 supplying the purge gas to the
placing unit 31 and to restart supplying the purge gas (purging) to the
storage container F (a time til). Specifically, the control unit 150
controls the MFC 43 to adjust the flow rate of the purge gas in the main
pipe 41 to a flow rate calculated by multiplying the target supply flow

17
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rate TF by the number n (n = 2) of storage containers F placed on the
placing units 31. Each supply pipe 33 is supplied with the purge gas at
a flow rate (TF) calculated by dividing the flow rate (2TF) flowing in
the main pipe 41 by the number n (n = 2) of the storage containers F
placed on the placing units 31.  As illustrated in FIG. 5, the control unit
150 controls the MFC 43 to gradually increase the flow rate of the purge
gas in the main pipe 41 to obtain the target supply flow rate TF.

[0052] Subsequently, when the sensed information is sent from the
sensing unit 32, the same controls performed at the above-described
time t2, time 3, and time t11 are repeated at a time t21 (a time t22), a
time t31 (a time t32), and a time t12 (a time t13), respectively. In the
third embodiment, as illustrated in FIG. 5, the supply pipes 33 provided
to the respective storage shelves 7A in a purge device 30 may supply the
purge gas to the storage containers F at the respective flow rates and
respective timings of supply, which are different from one another.
Specifically, when the placing unit 31 has no storage containers F
placed thereon, the corresponding on-off valve 39 is closed. No purge
gas is thus supplied to the supply pipe 33 provided to the storage shelf
7A. 1In this point, the purge device 130 is different from the purge
device 30 of the first embodiment.

[0053] The same advantageous effects as those in the first embodiment
may be exerted on the purge stocker 1 including the purge device 130
according to the third embodiment.

[0054] Embodiments of the present invention have been described as
above; however, the present invention is not limited thereto. Various

changes can be made without departing from the scope of the invention.
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[0055] In the first embodiment, the control unit 50 is shared by a
plurality of purge devices 30; however, the present invention is not
limited thereto. A control unit for controlling the MFC 43 may be
provided for each purge device. In the second embodiment, a control
unit separately provided from a control unit for controlling the crane 9
and controlling the MFC 43 and the on-off valve 39 may be provided
for each purge device.

[0056] In the first and the third embodiments, as illustrated in FIGs. 3
and 5, such an exemplary configuration has been described that the
control unit 50 (150) controls the MFC to start supplying the purge gas
to a storage container F at the target supply flow rate TF and to keep
supplying the purge gas to the storage container F at the target supply
flow rate TF until loading plan information is sent from the host
controller; however, the present invention is not limited to this
configuration. For example, as illustrated in FIGs. 3 and 5, the control
unit 50 (150) may control the MFC to start supplying the purge gas to
the storage container F at the target supply flow rate TF. When a
certain time has passed (times t4, t41, and t42), the control unit 50 (150)
may control the MFC to decrease the supply flow rate to a degree that
can maintain the environment inside the storage container F and to
continue purging.

[0057] In the first and the third embodiments, as illustrated in FIGs. 3
and 5, such an exemplary configuration has been described that the
control unit 50 (150) controls the MFC 43 to gradually {continuously)
increase the flow rate of the purge gas in the main pipe 41 to obtain the

target supply flow rate TF; however, the present invention is not limited
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to this configuration. For example, the control unit 50 (150) may
control the MFC 43 to instantly supply the purge gas to the storage
container F at the target supply flow rate TF.

[0058] In the above-described embodiments, purge devices installed in
the purge stocker 1 have been described as examples, however, the
present invention is not limited thereto. For example, the present
invention may be applied to purge devices installed to a relay point
between ceiling vehicles, a receiving and releasing point (a loading
port) between a convej/or and the ceiling vehicle, a ceiling buffer, and
the like.

Reference Signs List

[0059] 1 ... purge stocker (purge system), 3 ... partition, 7 ... rack, 7A ...
storage shelf (storage shelves 1 to N), 9 ... crane (transferring device),
30, 130 ... purge device, 31 ... placing unit, 32 ... sensing unit, 33 ...
supply pipe, 35 ... particle filter, 37 ... orifice (adjusting unit), 39 ...
on-off valve, 41 ... main pipe, 43 ... MFC (flow rate adjusting unit), 47 ...
purge gas source, 50, 150 ... control unit, F ... storage container, TF ...

target supply flow rate
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CLAIMS

1. A purge device purging the inside of a storage container
configured to store a product with purge gas, the purge device
comprising:

a plurality of placing units each configured to place the storage
container thereon;

a plurality of supply pipes each configured to supply the purge
gas to the storage container placed on the corresponding placing unit;

a main pipe connected to the supply pipes and configured fo
supply the purge gas to the supply pipes; and

a flow rate adjusting unit configured to adjust a flow rate of the

purge gas in the main pipe.

2. The purge device according to claim 1, wherein, when supplying
the purge gas to the storage container at a target supply flow rate, the
flow rate adjusting unit increases the flow rate of the purge gas in the
main pipe in a continuous or stepwise manner to obtain the target supply

flow rate.

3. The purge device according to claim 1 or 2, wherein

the supply pipes have an adjusting unit configured to adjust the
flow rate of the purge gas supplied to the respective storage containers
to a flow rate equally shared between the supply pipes, and

when supplying the purge gas to the storage container at a target
supply flow rate, the flow rate adjusting unit adjusts the flow rate of the

purge gas in the main pipe to a flow rate calculated by multiplying the
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target supply flow rate by the number of placing units.

4. The purge device according to claim 1 or 2, wherein

each of the supply pipes has an on-off valve configured to open
a flow path of the purge gas in the supply pipe when the storage
container is placed on the corresponding placing unit and to close the
flow path of the purge gas when no storage container is placed on the
placing unit, and

when supplying the purge gas to the storage container at a target
supply flow rate, the flow rate adjusting unit adjusts the flow rate of the
purge gas in the main pipe to a flow rate calculated by multiplying the
target supply flow rate by the number of storage containers placed on

the placing units.

5. The purge device according to claim 4, further comprising a
sensing unit configured to sense whether on each of the placing units a

storage container is placed thereon.

6. A purge system comprising:

a plurality of purge devices, each of the purge devices being the
purge device according to any one of claims 1 to 3;

a transferring device configured to transfer the storage container;
and

a control unit configured to control transfer of the storage
container by the transferring device, wherein

the control unit controls the transferring device to preferentially
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load the storage container onto the placing unit on which no storage
container is placed that is included in, the purge device having another

placing unit on which another storage container is already placed.

7. A purge method for purging the inside of a storage container
storing a product with purge gas, the method comprising:

connecting supply pipes configured to supply the purge gas to a
plurality of placing units each configured to place the storage container
thereon;

connecting a main pipe configured to supply the purge gas to the
supply pipes; and

adjusting a flow rate of the purge gas in the main pipe.

8. A control method for a purge system including a plurality of
purge devices purged by the purge method according to claim 7, a
transferring device configured to transfer the storage container, and a
control unit configured to control transfer of the storage container by the
transferring device, wherein

the control method controls the transferring device to
preferentially load the storage container onto the placing unit on which
no storage container is placed that is included in the purge device
having another placing unit on which another storage container is

already placed.
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