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DESCRIPTION 

Title of Invention 

PURGE STOCKER 

	

5 	Technical Field 

[0001] The present invention relates to a purge stocker. 

Background Art 

[0002] A purge stocker including: a plurality of purge shelves each 

configured to purge inside of a storage container placed thereon with 

	

10 	purge gas; a flow-rate adjusting unit configured to adjust a flow rate of 

the purge gas; a conveying device configured to convey the storage 

container; and a control unit configured to control conveyance of the 

storage container by the conveying device is conventionally known (see 

Patent Literature 1, for example). Such a purge stocker has a plurality 

	

15 	of shelf zones each including a plurality of purge shelves. The 

flow-rate adjusting unit adjusts the flow rate of purge gas supplied to the 

purge shelves for each shelf zone. 

Citation List 

Patent Literature 

	

20 	[0003] [Patent Literature 1] PCT Publication No. WO 2015/194255 

Summary of Invention 

Technical Problem 

[0004] In the purge stocker described above, it is desired that the 

amount of purge gas used be reduced in order to reduce miming costs, 

	

25 	for example. 

[0005] In view of this, it is an object of an aspect of the present 
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invention to provide a purge stocker that enables the amount of purge 

gas used to be reduced. 

Solution to Problem 

[0006] A purge stocker according to an aspect of the present invention 

	

5 	is a purge stocker having a plurality of shelf zones each including a 

plurality of purge shelves each configured to purge inside of a storage 

container placed thereon with purge gas. The purge stocker includes: a 

flow-rate adjusting unit configured to adjust a flow rate of the purge gas 

supplied to the purge shelves for each shelf zone; a conveying device 

	

10 	configured to convey the storage container; and a control unit 

configured to control conveyance of the storage container by the 

conveying device. When the number of scattered empty shelves is 

equal to or larger than a predetermined shelf count that is the number of 

the purge shelves included in each shelf zone, the control unit performs 

	

15 	shelf-changing control of causing the conveying device to transfer the 

storage container such that an empty shelf zone in which all of the purge 

shelves included therein are empty is newly formed. 

[0007] In the purge stocker thus configured, by performing the 

shelf-changing control, the empty shelf zone is newly formed. 

	

20 	Because all of the purge shelves in this empty shelf zone are empty, 

need to supply purge gas to the purge shelves can be eliminated This 

allows the flow-rate adjusting unit to reduce the flow rate of purge gas 

supplied to the purge shelves included in the empty shelf zone. Thus, 

the amount of purge gas used can be reduced. 

	

25 	[0008] In the purge stocker according to an aspect of the present 

invention, when two or more shelf zones each including a purge shelf 
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on which a storage container has been already placed and an empty 

shelf are present and the total number of empty shelves included in 

these two or more shelf zones is equal to or larger than the 

predetermined shelf count, the control unit may determine that the 

	

5 	number of scattered empty shelves is equal to or larger than the 

predetermined shelf count and may perform the shelf-changing control. 

By this configuration, it can be effectively determined that the number 

of scattered empty shelves is equal to or larger than the predetermined 

shelf count. 

	

10 	[0009] In the purge stocker according to an aspect of the present 

invention, when having performed the shelf-changing control, the 

control unit may stop supply of the purge gas to the purge shelves 

included in the empty shelf zone newly formed by this shelf-changing 

control. By this configuration, the amount of purge gas used can be 

	

15 	further reduced. 

[0010] In the purge stocker according to an aspect of the present 

invention, the control unit may select, based on operation input of an 

operator, one of the shelf zones as a transfer destination of the storage 

container in the shelf-changing control, and may cause, in the 

	

20 	shelf-changing control, the conveying device to transfer the storage 

container to a purge shelf included in the shelf zone selected. By this 

configuration, the usage rates of the purge shelves in the purge stocker 

can be controlled. 

[0011] In the purge stocker according to an aspect of the present 

	

25 	invention, the control unit may change the shelf zones for a transfer 

destination of the storage container in the shelf-changing control in a 
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predetermined order. By this configuration, some of the purge shelves 

can be prevented from being more frequently used, and thus the 

frequency of maintenance operation can be reduced. 

[0012] In the purge stocker according to an aspect of the present 

	

5 	invention, the control unit may cause the conveying device to load a 

storage container, which is to be newly loaded, preferentially onto an 

empty shelf in a shelf zone including a purge shelf on which a storage 

container has been already placed among the shelf zones. By this 

configuration, the storage container can be newly loaded such that 

	

10 	empty shelves are less likely to be scattered in the purge stocker, and the 

shelf-changing control can be performed less frequently, whereby the 

frequency with which the conveying device is operated can be reduced. 

[0013] The purge stocker according to an aspect of the present 

invention may include a plurality of shelf groups each including a 

	

15 	plurality of the shelf zones which are adjacent one another. When the 

number of empty shelves scattered in one certain shelf group among the 

shelf groups is equal to or larger than the predetennined shelf count, the 

control unit may cause the conveying device to transfer the storage 

container between a plurality of purge shelves in this one shelf group 

	

20 	such that the empty shelf zone is newly formed in this one shelf group. 

By this configuration, movement of the conveying device can be 

reduced more than when the storage container is transferred between the 

shelf groups. 

[0014] The purge stocker according to an aspect of the present 

	

25 	invention may include a plurality of shelf groups each including a 

plurality of the shelf zones which are adjacent one another. When the 
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number of empty shelves scattered in first and second shelf groups that 

are two certain shelf groups among the shelf groups is equal to or larger 

than the predetermined shelf count, the control unit may cause the 

conveying device to transfer the storage container from a purge shelf in 

	

5 	either one of the first and second shelf groups to a purge shelf in the 

other thereof such that the empty shelf zone is newly formed in the 

either one of the first and second shelf groups. By this configuration, 

the empty shelf zone can be formed more easily than when the storage 

container is transferred between the purge shelves in one of the shelf 

	

10 	groups. 

[0015] In the purge stocker according to an aspect of the present 

invention, the control unit may perform the shelf-changing control when 

the number of scattered empty shelves is equal to or larger than the 

predetermined shelf count at at least any one execution start timing 

	

15 	among a specified date and time, a time when the storage container is 

unloaded, and time when an execution trigger is input by an operator. 

By this configuration, the shelf-changing control can be performed at 

effective timing 

Advantageous Effects of Invention 

	

20 	[0016] According to an aspect of the present invention, the purge 

stocker that enables the amount of purge gas used to be reduced can be 

provided. 

Brief Description of Drawings 

[0017] [FIG 1] FIG 1 is a side view illustrating a purge stocker 

	

25 	according to one embodiment. 

[FIG 2] 	FIG 2 is a schematic diagram illustrating a 
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configuration of purge units of the purge stocker in FIG 1. 

[FIG 3] FIG 3 is a block diagram illustrating a configuration 

of a control system of the purge stocker in FIG 1. 

[FIG 4] FIG 4(a) is a diagram for explaining intra-group 

	

5 	shelf-changing control performed in the purge stocker in FIG 1. FIG 

4(b) is a diagram for explaining the intra-group shelf-changing control 

performed in the purge stocker in FIG 1. FIG. 4(c) is a diagram for 

explaining the intra-group shelf-changing control performed in the 

purge stocker in FIG 1. 

	

10 	 [FIG 5] FIG 5(a) is a diagram for explaining inter-group 

shelf-changing control performed in the purge stocker in FIG 1. FIG 

5(b) is a diagram for explaining the inter-group shelf-changing control 

performed in the purge stocker in FIG. 1. 

Description of Embodiments 

	

15 	[0018] One embodiment will now be described with reference to the 

drawings In description of the drawings, like elements are designated 

by like reference signs, and duplicate description is omitted. The scale 

in the drawings does not necessarily coincide with the size of a 

described object. 

	

20 	[0019] As depicted in FIG 1, a purge stocker 1 purges the inside of a 

storage container F with purge gas, and serves as a stocker storing a 

plurality of storage containers F. Each storage container F is a reticle 

pod or a front opening unified pod (FOUP) storing an object to be 

stored such as a semiconductor wafer or a glass substrate. As the 

	

25 	purge gas, for example, nitrogen gas or air is used. The purge stocker 

1 is installed in a clean room, for example. The purge stocker 1 mainly 
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includes a partition 3, racks 7, a crane (conveying device) 9, an 

overhead hoist transfer (OHT) port 21, and a manual port 23. 

[0020] The partition 3 is a plate covering the purge stocker 1. Inside 

the partition 3, a storage area for storing the storage containers F is 

	

5 	formed. The racks 7 are parts in which the storage containers F are 

stored. The racks 7 are provided in one or a plurality of rows (two 

rows in this example) in the storage area. Each rack 7 extends in a 

certain direction x. Two adjacent racks 7 and 7 are disposed parallel to 

each other so as to be opposed in a direction y. In each rack 7, a 

	

10 	plurality of purge shelves 7A on which the respective storage containers 

F are placed to be stored are formed along the certain direction x and the 

vertical direction z. The purge shelves 7A are disposed so as to be 

aligned in plurality along the vertical direction z, and are also disposed 

so as to be aligned in plurality along the certain direction x. 

	

15 	[0021] The crane 9 is a conveying device configured to bring a storage 

container F onto and out from a purge shelf 7A, and also move a storage 

container F between purge shelves 7A. The crane 9 is disposed in an 

area sandwiched between the opposed racks 7 and 7. The crane 9 

moves on a traveling rail (not depicted) installed on a floor along the 

	

20 	certain direction x in which the racks 7 extend. The crane 9 includes a 

guide rail 9A extending in the vertical direction z and a platform 9B 

configured to be movable up and down along the guide rail 9A. 

Conveyance of the storage containers F by the crane 9 is controlled by a 

crane controller 60 included in a control unit 10 described later. 

	

25 	[0022] The storage containers F are brought into and out from the purge 

stocker 1 through the OHT port 21 and the manual port 23. The OHT 
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port 21 is a port where a storage container F is transferred between the 

purge stocker 1 and an overhead hoist transfer (OHT) 27 configured to 

travel on a traveling rail 25 installed on a ceiling. The OHT port 21 

has a conveyor 21A configured to convey a storage container F. The 

	

5 	manual port 23 is a port where a storage container F is transferred 

between the purge stocker 1 and an operator. The manual port 23 has a 

conveyor 23A configured to convey a storage container F. 

[0023] As depicted in FIG 2, the purge stocker 1 includes a plurality of 

purge units 30. The purge units 30 each include N (a plurality of) 

	

10 	purge shelves 7A, N supply pipes 33, a main pipe 41 connected to the N 

supply pipes 33, and a mass flow controller (MFC) (flow-rate adjusting 

unit) 43 configured to adjust the flow rate of purge gas in the main pipe 

41. To each purge unit 30, purge gas is supplied from a purge gas 

source 47. The purge gas source 47 is a tank configured to store purge 

	

15 	gas. 

[0024] Onto each purge shelf 7A, a storage container F is placed. The 

purge shelf 7A purges inside of the storage container F placed thereon 

with purge gas. Each purge shelf 7A is provided with a detection unit 

32 configured to detect that a storage container F is placed on the purge 

	

20 	shelf 7A. As the detection unit 32, an optical sensor or a contact 

sensor, for example, can be used. When having detected that a storage 

container F is placed on the purge shelf 7A, the detection unit 32 

outputs container placement information that is information on this 

placement to a purge controller 70 included in the control unit 10 

	

25 	described later (see FIG 3). Herein, the detection unit 32 may be 

omitted. 
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[0025] In the following description, a group of purge shelves 7A 

included in one purge unit 30 is called "shelf zone". Herein, as 

exemplified in FIG 4, a series of purge shelves 7A that are aligned in a 

row along the vertical direction is considered as one shelf zone Z. A 

	

5 	plurality of adjacent shelf zones Z (i.e., a group of shelf zones Z that 

form one group) are called "shelf group G". In other words, the purge 

stocker 1 includes a plurality of shelf groups Cc each of the shelf groups 

G includes a plurality of shelf zones Z, and each of the shelf zones Z 

includes a plurality of purge shelves 7A. 

	

10 	[0026] Referring back to FIG 2, each supply pipe 33 supplies purge gas 

to a storage container F placed on the corresponding purge shelf 7A. 

On the distal end of the supply pipe 33, a nozzle is formed. With the 

distal end of the supply pipe 33 being closely attached to a supply port 

of the storage container F, purge gas is supplied into the storage 

	

15 	container F. The supply pipe 33 is provided with a particle filter 35 

and an orifice 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 purge gas supplied from the 

corresponding main pipe 41 such that the purge gas is evenly distributed 

	

20 	among a plurality of supply pipes 33. 

[0027] The main pipe 41, to which the N supply pipes 33 are 

connected, supplies purge gas to the N supply pipes 33. The main pipe 

41 is provided with the MFC 43. The MFC 43 measures the mass flow 

rate of purge gas flowing through the main pipe 41 to control the flow 

	

25 	rate. Specifically, each MFC 43 of the corresponding purge unit 30 

adjusts the flow rate of purge gas supplied to a plurality of purge shelves 
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7A for the corresponding shelf zone Z. The flow rate control in the 

MFC 43 is controlled by the purge controller 70 included in the control 

unit 10 described later. 

[0028] As depicted in FIG 3, the purge stocker 1 includes the control 

	

5 	unit 10 including a stocker controller 50, the crane controller 60, and the 

purge controller 70. The purge stocker 1 includes an input device 80. 

Each of the controllers 50, 60, and 70 is an electronic processing unit 

including a central processing unit (CPU), a read only memory (ROM), 

and a random access memory (RAM), for example. Each of the 

	

10 	controllers 50, 60, and 70 performs various controls by loading a 

program stored in the ROM into the RAM for the CPU to execute the 

program. Herein, each of the controllers 50, 60, and 70 may include a 

plurality of electronic processing units. At least two of the controllers 

50, 60, and 70 may be included in a single electronic processing unit. 

	

15 	[0029] The stocker controller 50 included in the control unit 10 controls 

the entire purge stocker 1. The stocker controller 50 is connected to 

the crane controller 60 and the purge controller 70. The stocker 

controller 50 controls the crane controller 60 and the purge controller 

70. The stocker controller 50 outputs a conveyance command to the 

	

20 	crane controller 60 on the basis of information containing at least either 

one of loading schedule information (infonnation on a storage container 

F scheduled to be loaded) input from a host controller 90 and operation 

input information corresponding to operation input of an operator, 

which is input with the input device 80. 

	

25 	[0030] When the number of empty shelves scattered in the purge 

stocker 1 is equal to or larger than a predetermined shelf count (the 
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number of purge shelves 7A included in one shelf zone Z), the stocker 

controller 50 performs shelf-changing control. The predetermined 

shelf count is a value set in advance. The predetermined shelf count 

herein is the number of a series of purge shelves 7A that are aligned in a 

	

5 	row in the vertical direction. The empty shelves are purge shelves 7A 

on which a storage container F is not placed. The shelf-changing 

control is control of causing the crane 9 to transfer a storage container F 

such that an empty shelf zone in which all of the purge shelves 7A 

included therein are empty is newly formed. The shelf-changing 

	

10 	control is also called defragmentation control. The defragmentation 

herein means relocation of storage containers F. 

[0031] When the number of empty shelves scattered in the purge 

stocker 1 is equal to or larger than the predetermined shelf count at at 

least any one execution start timing among specified date and time, time 

	

15 	when a storage container F is unloaded, and time when an execution 

trigger is input by the operator, the stocker controller 50 performs the 

shelf-changing control. The execution start timing is selected in 

advance by the operator via the input device 80. The specified date 

and time is a date and a time that are input or selected in advance to be 

	

20 	set by the operator via the input device 80. For example, as the 

specified date and time, time B every day or on day A every week 

(herein, A is any given day of the week, and B is any given time) can be 

set. The time when an execution trigger is input by the operator is 

time when an execution trigger as a command input indicating that the 

	

25 	shelf-changing control is required to be performed is input by the 

operator via the input device 80. Execution of the shelf-changing 
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control at the specified date and time is automatic execution of the 

shelf-changing control. Execution of the shelf-changing control at 

time when an execution trigger is input by the operator is manual 

execution of the shelf-changing control. 

	

5 	[0032] When two or more shelf zones Z each including a full shelf that 

is a purge shelf 7A on which a storage container F has been already 

placed (hereinafter simply called "full shelf') and an empty shelf are 

present and the total number of empty shelves included in these two or 

more shelf zones Z is equal to or larger than the predetermined shelf 

	

10 	count, the stocker controller 50 determines that the number of empty 

shelves scattered in the purge stocker 1 is equal to or larger than the 

predetermined shelf count and performs the shelf-changing control. 

[0033] The stocker controller 50 selects, as a shelf zone Z as a transfer 

source of a storage container F in the shelf-changing control, a shelf 

	

15 	zone Z the serial number of which is the largest among a plurality of 

shelf zones Z each including a full shelf and an empty shelf The serial 

number is a number assigned sequentially to each of a plurality of shelf 

zones Z. The stocker controller 50 causes the crane 9 to transfer a 

storage container F from a purge shelf 7A in the selected shelf zone Z in 

	

20 	the shelf-changing control. 

[0034] The stocker controller 50 selects, as a shelf zone Z as a transfer 

destination of the storage container F in the shelf-changing control, a 

shelf zone Z the serial number of which is the smallest among the shelf 

zones Z each including a full shelf and an empty shelf The stocker 

	

25 	controller 50 causes the crane 9 to transfer the storage container F onto 

a purge shelf 7A as an empty shelf in the selected shelf zone Z in the 
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shelf-changing control. 

[0035] When the number of empty shelves scattered in one certain shelf 

group G is equal to or larger than the predetermined shelf count, the 

stocker controller 50 performs intra-group shelf-changing control. The 

	

5 	intra-group shelf-changing control is control of causing the crane 9 to 

transfer a storage container F between a plurality of purge shelves 7A in 

this one shelf group such that an empty shelf zone is newly fonned in 

this one shelf group (details will be described later). 

[0036] The stocker controller 50 selects one shelf group on which the 

	

10 	intra-group shelf-changing control is to be performed on the basis of 

operation input of the operator, which is input with the input device 80. 

The stocker controller 50 perfonns the intra-group shelf-changing 

control of causing the crane 9 to transfer a storage container F between 

the purge shelves 7A included in this selected one shelf group. 

	

15 	[0037] When the number of empty shelves scattered in first and second 

shelf groups that are two certain shelf groups G is equal to or larger than 

the predetermined shelf count during a period in which the operation 

mode of the purge stocker 1 is maintenance, for example, the stocker 

controller 50 performs inter-group shelf-changing control. 	The 

	

20 	inter-group shelf-changing control is control of causing the crane 9 to 

transfer a storage container F from a purge shelf 7A in either one of the 

first and second shelf groups to a purge shelf 7A in the other thereof 

such that an empty shelf zone is newly formed in the either one of the 

first and second shelf groups (details will be described later). 

	

25 	[0038] The stocker controller 50 selects at least either one of a shelf 

group G as a transfer source of a storage container F and a shelf group 
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G as a transfer destination thereof in the inter-group shelf-changing 

control on the basis of operation input of the operator, which is input 

with the input device 80. When having selected a shelf group G as the 

transfer source, the stocker controller 50 performs the inter-group 

	

5 	shelf-changing control of causing the crane 9 to transfer a storage 

container F from a purge shelf 7A in the selected shelf group G When 

having selected a shelf group G as the transfer destination, the stocker 

controller 50 performs the inter-group shelf-changing control of causing 

the crane 9 to transfer the storage container F to a purge shelf 7A that is 

	

10 	included in the selected shelf group G and is empty. 

[0039] When a storage container F is loaded, the stocker controller 50 

causes the crane 9 to load the storage container F preferentially onto an 

empty shelf in a shelf zone Z including a full shelf among a plurality of 

shelf zones Z. 

	

15 	[0040] The crane controller 60 controls operation of the crane 9 on the 

basis of a conveyance command from the stocker controller 50 to 

control conveyance of the storage container F by the crane 9. The 

purge controller 70 controls flow-rate adjustment of purge gas 

performed by each MFC 43 to adjust the flow rate of purge gas supplied 

	

20 	to a plurality of purge shelves 7A for the corresponding shelf zone Z. 

When the stocker controller 50 has performed the shelf-changing 

control, the purge controller 70 in the present embodiment reduces or 

stops supply of purge gas to the purge shelves 7A included in the empty 

shelf zone newly formed by this shelf-changing control. 

	

25 	[0041] The input device 80 is a device with which the operator 

performs various operation inputs. As the input device 80, at least any 
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one of a touch panel, a keyboard, a mouse, for example, may be used. 

With the input device 80, at least any one is performed out of selective 

input of the execution start timing, input of the specified date and time, 

input of the execution trigger for manually executing the shelf-changing 

	

5 	control, input of a shelf zone Z as a transfer destination of a storage 

container F in the shelf-changing control, input of a shelf group G on 

which the intra-group shelf-changing control is to be performed, input 

of a shelf group G as a transfer source or a transfer destination in the 

inter-group shelf-changing control. The input device 80 transmits 

	

10 	operation input information on this input to the stocker controller 50. 

[0042] The following describes one example of the shelf-changing 

control with reference to FIG 4 and FIG. 5. In FIG 4 and FIG 5, the 

purge stocker 1 including two shelf groups GI and G2 is illustrated for 

convenience in description. The shelf group G1 includes three shelf 

	

15 	zones Z1 to Z3, and the shelf group G2 includes four shelf zones Z4 to 

Z7. 	The shelf zones Z1 to Z7 each include seven purge shelves 7A. 

[0043] [Intra-Group Shelf-Changing Control] 

An example of the intra-group shelf-changing control will be 

described first. In this example, a case is exemplified in which the 

	

20 	shelf groups G1 and G2 are selected as shelf groups G on which the 

intra-group shelf-changing control is to be performed, and the 

intra-group shelf-changing control is performed at specified date and 

time set by the operator. 

[0044] When the specified date and time thus set has been reached, the 

	

25 	stocker controller 50 determines whether the number of empty shelves 

scattered in each of the shelf groups GI and G2 is equal to or larger than 
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the predetermined shelf count. In order to determine whether the 

number of scattered empty shelves is equal to or larger than the 

predetermined shelf count, the stocker controller 50 determines whether 

two or more shelf zones Z each including a full shelf and an empty shelf 

	

5 	are present and the total number of empty shelves included in these two 

or more shelf zones Z is equal to or larger than the predetermined shelf 

count. 

[0045] As depicted in FIG 4(a), in the shelf group 01, although all the 

shelf zones Z1 to Z3 include both a full shelf and an empty shelf, the 

	

10 	total number of empty shelves included therein is smaller than the 

predetermined shelf count (seven in this illustrated example). Thus, in 

the shelf group 01, the intra-group shelf-changing control is not 

performed. By contrast, in the shelf group G2, all the shelf zones Z1 

to Z3 include both a full shelf and an empty shelf and the total number 

	

15 	of empty shelves included therein is equal to or larger than the 

predetermined shelf count. Thus, the stocker controller 50 performs 

the intra-group shelf-changing control on the shelf group G2. 

[0046] Specifically, the stocker controller 50 selects, as a shelf zone Z 

as a transfer source of a storage container F, the shelf zone Z7 the serial 

	

20 	number of which is the largest among the shelf zones Z4 to Z7 each 

including a full shelf and an empty shelf The crane controller 60 

selects, as a shelf zone Z as a transfer destination of the storage 

container F, the shelf zone Z4 the serial number of which is the smallest 

among the shelf zones Z4 to Z7. The stocker controller 50 causes the 

	

25 	crane 9 to transfer the storage container F from a purge shelf 7A in the 

selected shelf zone Z7 to a purge shelf 7A in the selected shelf zone Z4 
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(see FIG 4(a) and FIG 4(b)). 

[0047] Subsequently, transfer of a storage container F as described 

above is repeatedly performed. Specifically, as depicted in FIG 4(b), 

the stocker controller 50 selects, as a shelf zone Z as a transfer source of 

	

5 	storage containers F, the shelf zone Z7 the serial number of which is the 

largest among the shelf zones Z5 to Z7 each including a full shelf and 

an empty shelf. The stocker controller 50 selects, as a shelf zone Z as 

a transfer destination of the storage containers F, the shelf zone Z5 the 

serial number of which is the smallest among the shelf zones Z5 to Z7. 

	

10 	The stocker controller 50 causes the crane 9 to transfer the storage 

containers F from purge shelves 7A in the selected shelf zone Z7 to 

purge shelves 7A in the selected shelf zone Z5 (see FIG 4(b) and FIG 

4(c)). 

[0048] Consequently, as depicted in FIG 4(c), in the shelf group G2, 

	

15 	the shelf zone Z7 that is an empty shelf zone ZE in which all of the 

purge shelves 7A are empty is formed. Subsequently, the purge 

controller 70 adjusts the corresponding MFC 43 such that the supply 

flow rate of purge gas flowing through the main pipe 41 of the purge 

unit 30 corresponding to the empty shelf zone ZE becomes zero, thereby 

	

20 	stopping supply of purge gas to all of the purge shelves 7A included in 

the empty shelf zone ZE. In the example described above, the shelf 

group G2 corresponds to the one certain shelf group in which the 

number of scattered empty shelves is equal to or larger than the 

predetermined shelf count. 

	

25 	[0049] [Inter-Group Shelf-Changing Control] 

The following describes an example of the inter-group 
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shelf-changing control. In this example, a case is exemplified in which 

the shelf group G2 is selected as a shelf group G as a transfer source of 

a storage container F, and the shelf group 01 is selected as a shelf group 

G as a transfer destination of the storage container F. 

	

5 	[0050] When an execution trigger for manually performing the 

inter-group shelf-changing control is input via the input device 80 

during a period in which the operation mode of the purge stocker 1 is 

maintenance, the stocker controller 50 determines whether the number 

of empty shelves scattered in the whole of the shelf groups 01 and G2 is 

	

10 	equal to or larger than the predetermined shelf count. In order to 

determine whether the number of scattered empty shelves is equal to 

larger than the predetermined shelf count, the stocker controller 50 

determines whether one or more shelf zones Z each including a full 

shelf and an empty shelf are present in each of the shelf groups 01 and 

	

15 	G2 and the total number of empty shelves included in the one or more 

shelf zones Z is equal to or larger than the predetermined shelf count. 

[0051] As depicted in FIG 5(a), in the shelf group G1, the shelf zone 

Z3 includes full shelves and empty shelves. In the shelf group G2, the 

shelf zone Z6 includes full shelves and empty shelves. The total 

	

20 	number of empty shelves included in the shelf zones Z3 and Z6 is equal 

to or larger than the predetermined shelf count (seven in the illustrated 

example). Thus, the stocker controller 50 performs the inter-group 

shelf-changing control on the shelf groups 01 and G2. 

[0052] Specifically, the stocker controller 50 selects, as a shelf zone Z 

	

25 	as a transfer source of a storage container F, a shelf zone Z the serial 

number of which is the largest among shelf zones Z each including a 
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full shelf and an empty shelf in the shelf group G2. Herein, the stocker 

controller 50 selects the shelf zone Z6 as the transfer source. The 

stocker controller 50 selects, as a shelf zone Z as a transfer destination 

of the storage container F, a shelf zone Z the serial number of which is 

	

5 	the smallest among shelf zones Z each including a full shelf and an 

empty shelf in the shelf group 01. Herein, the stocker controller 50 

selects the shelf zone Z3 as the transfer destination. The stocker 

controller 50 causes the crane 9 to transfer storage containers F from 

purge shelves 7A in the shelf zone Z6 in the shelf group G2 to purge 

	

10 	shelves 7A in the shelf zone Z3 in the shelf group 01 (see FIG 5(a) and 

FIG 5(b)). 

[0053] Consequently, as depicted in FIG 5(b), in the shelf group G2, 

the shelf zone Z6 that is an empty shelf zone ZE in which all of the 

purge shelves 7A are empty is framed. Subsequently, the purge 

	

15 	controller 70 adjusts the corresponding MFC 43 such that the supply 

flow rate of purge gas flowing through the main pipe 41 of the purge 

unit 30 corresponding to the empty shelf zone ZE becomes zero, thereby 

stopping supply of purge gas to all of the purge shelves 7A included in 

the empty shelf zone ZE. In the example described above, the shelf 

	

20 	groups GI and G2 correspond to the first and second shelf groups. 

[0054] As described in the foregoing, in the purge stocker 1, by 

perfouning the shelf-changing control, the empty shelf zone ZE is 

newly fowled. Because all of the purge shelves 7A in the empty shelf 

zone ZE are empty, need to supply purge gas to the purge shelves 7A 

	

25 	can be eliminated. This allows the corresponding MFC 43 to reduce 

the flow rate of purge gas supplied to the purge shelves 7A included in 
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the empty shelf zone ZE. Thus, with the purge stocker 1, the amount 

of purge gas used can be reduced. 

[0055] In the purge stocker 1, when two or more shelf zones Z each 

including a full shelf and an empty shelf are present and the total 

	

5 	number of empty shelves included in these two or more shelf zones Z is 

equal to or larger than the predetermined shelf count, the stocker 

controller 50 determines that the number of empty shelves scattered in 

the purge stocker 1 is equal to or larger than the predetermined shelf 

count and performs the shelf-changing control. By this configuration, 

	

10 	it can be effectively determined that the number of empty shelves 

scattered in the purge stocker 1 is equal to or larger than the 

predetei 	mined shelf count. 

[0056] In the purge stocker 1, the control unit 10 includes the purge 

controller 70 configured to control flow-rate adjustment of purge gas 

	

15 	performed by each MFC 43. 	When having performed the 

shelf-changing control in the stocker controller 50, the purge controller 

70 stops supply of purge gas to the purge shelves 7A included in the 

empty shelf zone ZE newly formed by this shelf-changing control. By 

this configuration, the amount of purge gas used can be further reduced. 

	

20 	[0057] In the purge stocker 1, the stocker controller 50 causes the crane 

9 to load a storage container F, which is to be newly loaded, 

preferentially onto an empty shelf in a shelf zone Z including a full shelf 

among a plurality of shelf zones Z. By this configuration, the storage 

container F can be newly loaded such that empty shelves are less likely 

	

25 	to be scattered in the purge stocker 1, and the shelf-changing control can 

be performed least frequently. Thus, the frequency with which the 
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crane 9 is operated, and consequently the frequency of maintenance can 

be reduced. 

[0058] In the purge stocker 1, when the number of empty shelves 

scattered in the shelf group G2 is equal to or larger than the 

	

5 	predetermined shelf count, the stocker controller 50 performs the 

intra-group shelf-changing control of causing the crane 9 to transfer a 

storage container F between a plurality of purge shelves 7A in the shelf 

group G2 such that the empty shelf zone ZE is newly formed in the 

shelf group G2. This allows movement of the crane 9 to be reduced 

	

10 	more than when the storage container F is transferred between a 

plurality of shelf groups G Thus, increase of the maintenance 

frequency of the crane 9 due to excessive movement of the crane 9 can 

be prevented. 

[0059] In the purge stocker 1, when the number of empty shelves 

	

15 	scattered in the shelf groups G1 and G2 is equal to or larger than the 

predetermined shelf count, the stocker controller 50 performs the 

inter-group shelf-changing control of causing the crane 9 to transfer 

storage containers F from purge shelves 7A in the shelf group G2 to 

purge shelves 7A in the shelf group 01 such that the empty shelf zone 

	

20 	ZE is newly formed in the shelf group G2. Thus, the empty shelf zone 

ZE can be formed more easily than when a storage container F is 

transferred between a plurality of purge shelves 7A in one shelf group G 

[0060] In the purge stocker 1, the stocker controller 50 performs the 

shelf-changing control when the number of empty shelves scattered in 

	

25 	the purge stocker 1 is equal to or larger than the predetermined shelf 

count at at least any one execution start timing among a specified date 
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and time, a time when a storage container F is unloaded, and time when 

an execution trigger is input by an operator. By this configuration, the 

shelf-changing control can be performed at effective timing. 

[0061] Although one embodiment has been described above, an aspect 

	

5 	of the present invention is not limited to the embodiment. In the 

embodiment, various modifications can be made without departing from 

the scope of the invention. 

[0062] In the embodiment, the stocker controller 50 may change the 

shelf zones Z for a transfer destination of a storage container F in the 

	

10 	shelf-changing control in a predetermined order. For example, the 

stocker controller 50 may change the shelf zones Z for a transfer 

destination of a storage container F in the shelf-changing control at 

regular time intervals so as to be selected among a plurality of shelf 

zones Z in ascending order of their serial numbers. Furthermore, for 

	

15 	example, the stocker controller 50 may change the shelf zones Z for a 

transfer destination of a storage container F in the shelf-changing 

control at regular time intervals so as to be selected among the shelf 

zones Z in the order closer to the OHT port 21 and the manual port 23. 

By this configuration, some of the purge shelves 7A can be prevented 

	

20 	from being more frequently used, and thus the frequency of 

maintenance operation can be reduced. In other words, imbalance in 

usage rate among purge shelves 7A can be solved (the usage rate can be 

leveled), and the frequency with which some of the purge shelves 7A 

require maintenance work can be prevented from increasing. 

	

25 	[0063] In the embodiment, the stocker controller 50 may select the shelf 

zone Z as a transfer destination of a storage container F in the 
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shelf-changing control on the basis of operation input (operation input 

infonnation) of the operator, which is input with the input device 80. 

In this case, in the shelf-changing control, the stocker controller 50 

causes the crane 9 to transfer the storage container F to a purge shelf 7A 

	

5 	as an empty shelf included in the selected shelf zone Z. By this 

configuration, the usage rates of the purge shelves 7A in the purge 

stocker 1 can be controlled. 

[0064] In the embodiment, the stocker controller 50 may change the 

shelf zone Z into which a storage container F is to be newly loaded so as 

	

10 	to be automatically rotated among a plurality of shelf zones Z. By this 

configuration, imbalance in usage rate among purge shelves 7A can be 

solved, and the frequency with which some of the purge shelves 7A 

require maintenance work can be prevented from increasing. 

[0065] In the embodiment, the stocker controller 50 may select a shelf 

	

15 	zone Z as a transfer destination of a storage container F and a shelf zone 

Z as a transfer source thereof in the shelf-changing control such that the 

number of conveyances by the crane 9 and the distance of the 

conveyances are minimized. By this configuration, movement of the 

crane 9 can be reduced. Thus, increase of the maintenance frequency 

	

20 	of the crane 9 due to excessive movement of the crane 9 can be 

prevented. 

[0066] In the embodiment, in the inter-group shelf-changing control, 

the stocker controller 50 may select, as a shelf group G as a transfer 

source, a shelf group G the priority of which is lower than that of a shelf 

	

25 	group G as a transfer destination. Similarly, in the inter-group 

shelf-changing control, the stocker controller 50 may select, as a shelf 
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group G as a transfer destination, a shelf group G the priority of which 

is higher than that of a shelf group G as a transfer source. The priority 

can be appropriately set depending on various conditions. 

[0067] In the embodiment, the number of shelf groups G is not limited 

	

5 	to a particular one, and only needs to be one or more. Similarly, the 

number of shelf zones Z is not limited to a particular one, and only 

needs to be two or more. The number of purge shelves 7A included in 

each shelf zone Z is not limited to a particular one, and only needs to be 

two or more. 

	

10 	Reference Signs List 

[0068] 1 ... purge stocker, 7A ... purge shelf, 9 ... crane (conveying 

device), 10 ... control unit, 43 ... MFC (flow-rate adjusting unit), 50 ... 

stocker controller, 60 ... crane controller, 70 ... purge controller, F 

storage container, G ... shelf group, 01 ... shelf group (first shelf group), 

	

15 	G2 ... shelf group (second shelf group), Z, Z1 to Z7 ... shelf zone, ZE 

empty shelf zone 
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CLAIMS 

1. A purge stocker having a plurality of shelf zones each including 

a plurality of purge shelves each configured to purge inside of a storage 

container placed thereon with purge gas, the purge stocker comprising: 

	

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

purge gas supplied to the purge shelves for each shelf zone; 

a conveying device configured to convey the storage container; 

and 

a control unit configured to control conveyance of the storage 

	

10 	container by the conveying device, wherein 

the control unit 

when the number of scattered empty shelves is equal to 

or larger than a predetermined shelf count that is the number of the 

purge shelves included in each shelf zone, performs shelf-changing 

	

15 	control of causing the conveying device to transfer the storage container 

such that an empty shelf zone in which all of the purge shelves included 

therein are empty is newly formed. 

2. The purge stocker according to claim 1, wherein 

	

20 	 the control unit 

when two or more shelf zones each including a purge 

shelf on which a storage container has been already placed and an 

empty shelf are present and the total number of empty shelves included 

in these two or more shelf zones is equal to or larger than the 

	

25 	predetermined shelf count, determines that the number of empty shelves 

scattered in the purge stocker is equal to or larger than the 
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predetermined shelf count and performs the shelf-changing control. 

3. The purge stocker according to claim 1 or 2, wherein the control 

unit, when having performed the shelf-changing control, stops supply of 

	

5 	the purge gas to the purge shelves included in the empty shelf zone 

newly formed by this shelf-changing control. 

4. The purge stocker according to any one of claims 1 to 3, 

wherein 

	

10 	 the control unit 

selects, based on operation input of an operator, one of 

the shelf zones as a transfer destination of the storage container in the 

shelf-changing control, and 

causes, in the shelf-changing control, the conveying 

	

15 	device to transfer the storage container to a purge shelf included in the 

shelf zone selected. 

5. The purge stocker according to any one of claims 1 to 3, 

wherein the control unit changes the shelf zones for a transfer 

	

20 	destination of the storage container in the shelf-changing control in a 

predetei 	mined order. 

6. The purge stocker according to any one of claims 1 to 5, 

wherein the control unit causes the conveying device to load a storage 

	

25 	container, which is to be newly loaded, preferentially onto an empty 

shelf in a shelf zone including a purge shelf on which a storage 
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container has been already placed among the shelf zones. 

7. The purge stocker according to any one of claims 1 to 6, further 

comprising a plurality of shelf groups each including a plurality of the 

	

5 	shelf zones which are adjacent one another, wherein 

the control unit 

when the number of empty shelves scattered in one 

certain shelf group among the shelf groups is equal to or larger than the 

predetermined shelf count, causes the conveying device to transfer the 

	

10 	storage container between a plurality of purge shelves in this one shelf 

group such that the empty shelf zone is newly formed in this one shelf 

group. 

8. The purge stocker according to any one of claims 1 to 6, further 

	

15 	comprising a plurality of shelf groups each including a plurality of the 

shelf zones which are adjacent one another, wherein 

the control unit 

when the number of empty shelves scattered in first and second 

shelf groups that are two certain shelf groups among the shelf groups is 

	

20 	equal to or larger than the predeteimined shelf count, causes the 

conveying device to transfer the storage container from a purge shelf in 

either one of the first and second shelf groups to a purge shelf in the 

other thereof such that the empty shelf zone is newly formed in the 

either one of the first and second shelf groups. 

25 

9. The purge stocker according to any one of claims 1 to 8, 
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wherein the control unit performs the shelf-changing control when the 

number of empty shelves scattered in the purge stocker is equal to or 

larger than the predetermined shelf count at at least any one execution 

start timing among a specified date and time, a time when the storage 

5 

	

	container is unloaded, and a time when an execution trigger is input by 

an operator. 
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