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DESCRIPTION

Title of Invention
CONVEYANCE SYSTEM AND CONVEYANCE METHOD

Technical Field

[0001] The present disclosure relates to a conveyance system and a
conveyance method.

Background Art

[0002] A system is known that causes a ceiling conveyance vehicle to
execute supply of a conveyed object to a processing apparatus and
collection of a processed conveyed object from the processing
apparatlus as a conveyance system used for semiconductor
manufacturing factories, for example. In such a conveyance system, a
configuration is known that provides atemporary placement base on an
upstream side of an apparatus port in a travel direction of the ceiling
conveyance vehicle, for example (refer to Patent Literature 1).

[0003] In such a configuration, the celling conveyance vehicle that has
placed the conveyed object on the temporary placement base can
collect the processed conveyed object placed on the apparatus port on a
downstream side (a supplying-and-collecting operation). When such
a supplying-and-collecting operation has been established, one ceiling
conveyance vehicle can be caused to execute supply and collection of
the conveyed object to and from the processing apparatus, and thereby
the operating efficiency of the celling conveyance vehicle can be

improved.
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Citation List

Patent Literature

[0004] [Patent Literature 1] Japanese Unexamined Patent Publication
No. 2014-57111

Summary of Invention

Technical Problem

[0005] However, the supplying-and-collecting operation described
above has been conventionally nothing more than accidentally
established when a ceiling traveling vehicle conveying a conveyed
object toward the temporary placement base appears when a conveyed
object waiting for collection is present on the apparatus port.
Consequently, the possibility for the supplying-and-collecting operation
to be established islow.

[0006] An object of an aspect of the present disclosure is to provide
conveyance systems and conveyance methods that increase the
possibility for the supplying-and-collecting operation to be established
while significantly reducing or preventing degradation in conveyance
efficiency, and improve the operating efficiency of the conveyance
vehicle.

Solution to Problem

[0007] A conveyance system according to an aspect of the present
disclosure includes a track, a plurality of conveyance vehicles traveling
along the track and each conveying a conveyed object, and a controller
configured or programmed to output a conveyance instruction for the
conveyed object to the conveyance vehicles. When a first conveyed

object placed on a downstream port, which is a place capable of
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accommodating the conveyed object thereon, is in a state waiting for
collection, and when the conveyed object is not placed on an upstream
port, which is a place on an upstream side of the downstream port in a
travel direction of the conveyance vehicles and capable of
accommodating the conveyed object thereon, the controller waits
without outputting a conveyance instruction instructing collection of
the first conveyed object until any of the conveyance vehicles
conveying a second conveyed object to the upstream port has been
recognized until a waiting time set in advance has eapsed since the
first conveyed object changed to the state waiting for collection and
outputs the conveyance instruction instructing collection of the first
conveyed object when the waiting time has elapsed since a point in
time when the first conveyed object changed to the state waiting for
collection.

[0008] In the conveyance system, the controller waits without
outputting the conveyance instruction (a collection instruction)
instructing collection of the first conveyed object in the state waiting
for collection on the downstream port until the conveyance vehicle
conveying the second conveyed object to the upstream port has been
recognized within the waiting time set in advance. The collection
instruction for the first conveyed object is thus output after the
conveyance vehicle conveying the second conveyed object to the
upstream port has been recognized, such that the possibility for the
collection instruction for the first conveyed object to be allocated to the
conveyance vehicle conveying the second conveyed object is able to be

Increased. Consequently, the possibility for a
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supplying-and-collecting operation that collects the first conveyed
object by the conveyance vehicle that has placed the second conveyed
object on the upstream port to be established isincreased. In addition,
the waiting time during which output of the collection instruction is
able to be waited for is set in advance, such that degradation in
conveyance efficiency caused by continuation of waiting without
outputting the collection instruction is able to be significantly reduced
or prevented. Consequently, the conveyance system increases the
possibility for the supplying-and-collecting operation to be established
while significantly reducing or preventing degradation in conveyance
efficiency and improves the operating efficiency of the conveyance
vehicles.

[0009] In the conveyance system, the controller may be configured or
programmed to output the conveyance instruction for the conveyed
object based on a conveyance request for the conveyed object received
from a host controller, and the controller may output the conveyance
instruction instructing collection of the first conveyed object when not
receiving a conveyance reguest to instruct conveyance of the second
conveyed object to the upstream port from the host controller by the
time a first waiting time set in advance has elapsed since the first
conveyed object changed to the state waiting for collection. When the
time until the conveyance request for the second conveyed object has
been received from the host controller is prolonged, the time for the
conveyance vehicle that is able to execute the supplying-and-collecting
operation to collect the first conveyed object is also delayed

accordingly. Given these circumstances, in the conveyance system,
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when the time until the conveyance request to instruct conveyance of
the second conveyed object to the upstream port has been received
since the first conveyed object changed to the state waiting for
collection exceeds the first waiting time, the collection instruction is
output. With this operation, degradation in conveyance efficiency
caused by continuation of waiting without outputting the collection
instruction is able to be appropriately reduced or prevented.

[0010] In the conveyance system, the controller may output the
conveyance instruction instructing collection of the first conveyed
object when the second conveyed object has not changed to a
conveyance state to be conveyed by any of the conveyance vehicles by
the time a second waiting time set in advance has elapsed since the
conveyance request to instruct conveyance of the second conveyed
object to the upstream port was received from the host controller.
When the time until the second conveyed object has changed to the
conveyance state since the conveyance request to instruct conveyance
of the second conveyed object to the upstream port was received from
the host controller is prolonged, the time for the ceiling conveyance
vehicle that is able to execute the supplying-and-collecting operation to
collect the first conveyed object is also delayed accordingly. Given
these circumstances, in the conveyance system, when the time until the
second conveyed object has changed to the conveyance state since the
conveyance request to instruct conveyance of the second conveyed
object to the upstream port was received from the host controller
exceeds the second waiting time, the collection instruction is output.

With this operation, degradation in conveyance efficiency caused by
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continuation of waiting without outputting the collection instruction is
appropriately reduced or prevented.

[0011] The conveyance system may further include a storage apparatus
including a storage part to and from which any of the conveyance
vehicles is capable of delivering the conveyed object and a transfer
mechanism capable of transferring the conveyed object between the
storage part and an apparatus port to and from which any of the
conveyance vehicles is capable of delivering the conveyed object, the
storage part may include a first storage part provided on an upstream
side of the apparatus port in the travel direction of the conveyance
vehicles and a second storage part provided on a downstream side of
the apparatus port in the travel direction of the conveyance vehicles,
the downstream port may be the apparatus port or the second storage
part, the upstream port may be the first storage part when the
downstream port is the apparatus port and may be the first storage part
or the apparatus port when the downstream port is the second storage
part, and the controller may be configured or programmed to further
output a conveyance instruction for the conveyed object to the transfer
mechanism to output a conveyance instruction instructing transfer of
the first conveyed object to the downstream port to the transfer
mechanism when the downstream port is vacant, and when the first
conveyed object is placed on the upstream port.  With the
configuration, transfer of the conveyed object from the upstream port
(the first storage part or the apparatus port) to the downstream port (the
apparatus port or the second storage part) is performed by the transfer

mechanism, such tha a <dtuation that enables the
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supplying-and-collecting operation to be executed is intentionally
created.

[0012] In the conveyance system, when a degree of priority of
conveyance of the first conveyed object is higher than a standard set in
advance, the controller may output the conveyance instruction
instructing collection of the first conveyed object at a point in time
when the first conveyed object has changed to the state waiting for
collection. With the conveyance system, the conveyed object with a
high degree of priority of conveyance is excluded from execution of the
control waiting without outputting the collection instruction in order to
increase the possibility for the supplying-and-collecting operation to be
established (the supplying-and-collecting control) and is able to be
immediately  conveyed. With  this  operation, the
supplying-and-collecting control is able to be appropriately executed
while requirements for the first conveyed object are satisfied.

[0013] In the conveyance system, when a next conveyance destination
of the first conveyed object is a specific conveyance destination set in
advance, the controller may output the conveyance instruction
instructing collection of the first conveyed object at a point in time
when the first conveyed object has changed to the state waiting for
collection. With the conveyance system, a conveyance destination for
which conveyance is required to be hastened is set as the specific
conveyance destination in advance, for example, such that the
conveyed object with such a specific conveyance destination as the
next conveyance destination is excluded from the execution of the

supplying-and-collecting control and is able to be immediately
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conveyed. With this operation, the supplying-and-collecting control is
able to be appropriately executed while requirements for the first
conveyed object are satisfied.

[0014] A conveyance method according to an aspect of the present
disclosure is a conveyance method performed by the controller in the
conveyance system, the conveyance method including a first step for
detecting that the first conveyed object placed on the downstream port
has changed to the state waiting for collection, a second step for, when
it is detected that the first conveyed object has changed to the state
waiting for collection at the first step, determining whether the
conveyed object is placed on the upstream port, and a third step for,
when it is determined that the conveyed object is not placed on the
upstream port a the second step, waiting without outputting the
conveyance instruction instructing collection of the first conveyed
object until the conveyance vehicle conveying the second conveyed
object to the upstream port has been recognized until the waiting time
set in advance has elapsed since the first conveyed object changed to
the state waiting for collection and outputting the conveyance
instruction instructing collection of the first conveyed object when the
waiting time has elapsed since the point in time when the first
conveyed object changed to the state waiting for collection.

[0015] In the conveyance method, when the first conveyed object on
the downstream port is in the state waiting for collection, and when the
conveyed object is not placed on the upstream port, the controller waits
without outputting the conveyance instruction (the collection

instruction) instructing collection of the first conveyed object in the
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state waiting for collection on the downstream port until the
conveyance vehicle conveying the second conveyed object to the
upstream port has been recognized within the waiting time set in
advance. With this operation, the possbility for the collection
instruction for the first conveyed object to be alocated to the
conveyance vehicle conveying the second conveyed object is able to be
Increased. Consequently, the  possibility for the
supplying-and-collecting operation that collects the first conveyed
object by the conveyance vehicle that has placed the second conveyed
object on the upstream port to be established is ableto be increased.
In addition, the waiting time during which output of the collection
Instruction can be waited for is set in advance, such that degradation in
conveyance efficiency caused by continuation of waiting without
outputting the collection instruction is significantly reduced or
prevented.  Consequently, the conveyance method increases the
possibility for the supplying-and-collecting operation to be established
while reducing or preventing degradation in conveyance efficiency and
thus improves the operating efficiency of the conveyance vehicles.
Advantageous Effects of I nvention

[0016] An aspect of the present disclosure provide conveyance systems
that increase the possibility for a supplying-and-collecting operation to
be established while significantly reducing or preventing degradation in
conveyance efficiency to improve the operating efficiency of
conveyance vehicles.

Brief Description of Drawings

[0017] FIG 1 is a diagram of a principa portion of a conveyance
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system of an embodiment of the present disclosure.

FIG 2 is a plan view of a storage apparatus and a
semiconductor processing apparatusin FIG. 1.

FIG 3 is a block diagram of a control configuration of the
conveyance system.

FIG 4 is a diagram for illustrating an example of a
supplying-and-collecting operation.

FIG 5 is a diagram for illustrating the example of the
supplying-and-collecting operation.

FIG 6 is a diagram for illustrating the example of the
supplying-and-collecting operation.

FIG 7 is a diagram for illustrating the example of the
supplying-and-collecting operation.

FIG 8 is a diagram for illustrating an example of the
supplying-and-collecting operation.

FIG 9 is a diagram for illustrating the example of the
supplying-and-collecting operation.

FIG 10 is a flowchart of an operation of the conveyance
system.
Description of Embodiments
[0018] The following describes an embodiment of the present
disclosure in detail with reference to the accompanying drawings. In
the description of the drawings, the same or similar components are
denoted by the same symbols, and a duplicate description is omitted.
[0019] The following describes a conveyance system 1 of the present

embodiment with reference to FIG 1 and FIG 2. The conveyance
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system 1 is a system that conveys a front opening unified pod (FOUP)
housing a pluraity of semiconductor wafers in a semiconductor
manufacturing factory including a pluraity of semiconductor
processing apparatuses 100. Asiillustrated in FIG 1, the conveyance
system 1 includes atrack 10, a plurality of ceiling conveyance vehicles
20, and storage apparatuses 30 installed corresponding to the respective
semiconductor processing apparatuses 100. FIG 1 illustrates a
storage apparatus 30 corresponding to one semiconductor processing
apparatus 100 among the semiconductor processing apparatuses 100
present in the semiconductor manufacturing factory.

[0020] The track 10 is provided near a ceiling of the semiconductor
manufacturing factory. Each of the ceiling conveyance vehicles 20 is
an overhead hoist transfer (OHT) vehicle. The ceiling conveyance
vehicle 20 travels in one direction aong the track 10 while being hung
by the track 10. Hereinafter, an upstream side and a downstream side
in a travel direction A of the celling conveyance vehicle 20 will be
referred to as an "upstream side’ and a “"downstream side”
respectively.

[0021] The celling conveyance vehicle 20 conveys (supplies) a FOUP
90 housing a plurality of semiconductor wafers to an apparatus port
101 of each of the semiconductor processing apparatuses 100 or a
storage part 31 described below. In the present embodiment, as an
example, two apparatus ports 101 are provided in a row in the travel
direction A of the ceiling conveyance vehicle 20 for one semiconductor
processing apparatus 100. The semiconductor processing apparatus

100 performs certain processing on the semiconductor wafers and the
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like housed in the FOUP 90 placed on the apparatus port 101. In the
following description, the processing on the semiconductor wafers and
the like housed in the FOUP 90 will be referred to simply as the
processing on the FOUP 90. The FOUP 90 after the processing on the
semiconductor wafers and the like housed therein has been executed
will be referred to as the processed FOUP 90, for example. The
processed FOUP 90 is collected by the ceiling conveyance vehicle 20
to be conveyed to an apparatus port or the like of the semiconductor
processing apparatus 100 performing processing at the next process, for
example. The processed FOUP 90 may be collected by the ceiling
conveyance vehicle 20 from the apparatus port 101 or may be once
evacuated to the storage part 31 and then be collected by the ceiling
conveyance vehicle 20.

[0022] The ceiling conveyance vehicle 20 has a grasping mechanism
21 capable of grasping a flange 91 of the FOUP 90 and a hoisting and
lowering mechanism 23 capable of hoisting and lowering the grasping
mechanism 21 by the drawing in and out of belts 22 to which the
grasping mechanism 21 is connected. The ceiling conveyance vehicle
20 hoists and lowers the grasping mechanism 21 by the hoisting and
lowering mechanism 23 to enable the FOUP 90 to be delivered to and
from both the storage part 31 described below and the apparatus port
101.

[0023] The storage apparatus 30 includes two storage parts 31, a local
vehicle (a transfer mechanism) 32, and a support member 33
supporting the storage part 31 and the local vehicle 32 as an example.

The support member 33 includes a pair of side walls 33a and 33a

12



10

15

20

25

FP16-0676-00

erected on the ground so as to cause their principal surfaces to be
opposite to each other in an extending direction of the track 10 and a
pair of rail members 33b and 33b extending in the extending direction
of the track 10 below the track 10. The pair of raill members 33b and
33b are opposite to each other in a direction orthogona to the
extending direction of the track 10 a the same height position.
Respective both ends of each of the rail members 33b are supported by
upper end surfaces of the pair of sde walls 33aand 33a. The spacing
between the rail members 33b and 33b defining a pair is set to a
dimension that causes the FOUP 90 hoisted and lowered by the ceiling
conveyance vehicle 20 not to interfere with the rail members 33b.
[0024] The storage part 31 is a plate-shaped member horizontally
extending so as to enable the FOUP 90 to be placed thereon. A first
storage part 31A on the upstream side among the two storage parts 31
Is fixed to a downstream side surface of the side wall 33a on the
upstream side so as to be positioned on the upstream side of the two
apparatus ports 101. A second storage part 31B on the downstream
side among the two storage parts 31 is fixed to an upstream side surface
of the side wall 33a on the downstream side so as to be positioned on
the downstream side of the two apparatus ports 101.

[0025] The first storage part 31A on the upstream side functions as a
waiting place at which the FOUP 90 waiting for processing is caused to
wait when there is no vacancy at the apparatus ports 101 (when the
FOUP 90 is placed on each of the two apparatus ports 101 in the
examplein FIG 1). The FOUP 90 waiting for processing is caused to

wait at the first storage part 31A such that, when a vacancy occurs at
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any of the apparatus ports 101, the FOUP 90 waiting for processing is
able to be immediately supplied to the apparatus port 101 from the first
storage part 31A.

[0026] The second storage part 31B on the downstream side functions
as an evacuation place to which the processed FOUP 90 on which the
processing by the semiconductor processing apparatus 100 has been
completed is evacuated from the apparatus ports 101. The processed
FOUP 90 is evacuated to the second storage part 31B, such that a
situation in which the processed FOUP 90 is not collected by the
ceiling conveyance vehicle 20 and remains placed on the apparatus port
101 to cause the apparatus port 101 to remain unable to be used is able
to be eliminated.

[0027] The local vehicle 32 includes a vehicle body 32a on which
wheels W are mounted. The local vehicle 32 includes a grasping
mechanism 32b capable of grasping the flange 91 of the FOUP 90 and
a hoisting and lowering mechanism (not illustrated) capable of hoisting
and lowering the grasping mechanism 32b by the drawing in and out of
belts 32c to which the grasping mechanism 32b is connected in the
same manner as in the ceiling conveyance vehicle 20. The wheels W
of the vehicle body 32atravel on the pair of rail members 33b and 33D,
such that the local vehicle 32 freely moves aong the pair of rall
members 33b and 33b. The grasping mechanism 32b is hoisted and
lowered by the hoisting and lowering mechanism, such that the local
vehicle 32 is able to transfer the FOUP 90 to and from the storage part
31 and the apparatus port 101.

[0028] As illustrated in FIG 3, the conveyance system 1 includes a

14
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conveyance controller 41, a ceiling conveyance vehicle controller 42
common to the ceiling conveyance vehicles 20, and a storage apparatus
controller 43 provided in each of the storage apparatuses 30 as
functional components managing a control system. The conveyance
controller 41, the ceiling conveyance vehicle controller 42, and the
storage apparatus controller 43 are each configured as a computer
apparatus including a processor, a memory, a storage, and a
communication device, for example. In each of the controllers, the
processor executes certain software (a computer program) loaded into
the memory or the like to control reading and writing of data in the
memory and the storage and communication among the controllers by
the communication devices to implement functions of the respective
controllers described below.

[0029] The conveyance controller 41 is a controller controlling
operations of the ceiling conveyance vehicles 20 and the local vehicle
32. When controlling the operation of the ceiling conveyance
vehicles 20, the conveyance controller 41 outputs a conveyance
instruction for the FOUP 90 to the celling conveyance vehicle
controller 42. In other words, the conveyance controller 41 outputs,
via the ceilling conveyance vehicle controller 42, the conveyance
instruction for the FOUP 90 to the ceiling conveyance vehicles 20.
When controlling the operation of the loca vehicle 32, the conveyance
controller 41 outputs a conveyance instruction for the FOUP 90 to the
storage apparatus controller 43 controlling the storage apparatus 30
including the local vehicle 32. In other words, the conveyance

controller 41 outputs, via the storage apparatus controller 43, the
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conveyance instruction for the FOUP 90 to the local vehicle 32
controlled by the storage apparatus controller 43.

[0030] The conveyance instruction is information instructing
conveyance of the FOUP 90 as an object to be conveyed from a starting
point (a conveyance source) to a destination (a conveyance
destination). Specifically, the conveyance instruction is information
in which information (ID) identifying the FOUP 90 to be conveyed,
information (a From point) identifying a point (the apparatus port, the
storage part, and the like) at which the FOUP 90 to be conveyed is
grasped, and information (a To point) identifying a point (the apparatus
port, the storage part, and the like) a which the FOUP 90 to be
conveyed is unloaded are associated with each other.

[0031] The conveyance controller 41 outputs the conveyance
Instruction to an appropriate controller based on a combination of the
From point and the To point of the conveyance instruction.
Specifically, if the combination of the From point and the To point is a
combination that is able to be transferred by the local vehicle 32 within
the same storage apparatus 30, the conveyance controller 41 outputs the
conveyance instruction to the storage apparatus controller 43
corresponding to the storage apparatus 30. In contrast, if the
combination of the From point and the To point is not a combination
that is able to be transferred by the local vehicle 32 within the same
storage apparatus 30 (in the case of conveyance between different
semiconductor processing apparatuses 100, for example), the
conveyance controller 41 outputs the conveyance instruction to the

ceiling conveyance vehicle controller 42.
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[0032] The conveyance instruction output by the conveyance controller
41 is generated based on a conveyance request from a host controller
40. The host controller 40 monitors the entire status of the
semiconductor manufacturing factory to recognize a vacancy status of
the apparatus port 101 of each of the semiconductor processing
apparatuses 100 and the storage part 31. The host controller 40 also
recognizes a processing status of each FOUP 90. The host controller
40 is configured as a computer apparatus including a processor, a
memory, a storage, and a communication device, for example, in the
same manner as the conveyance controller 41, the ceiling conveyance
vehicle controller 42, and the storage apparatus controller 43.

[0033] Upon detecting that a vacancy has occurred in the apparatus
port 101 of the semiconductor processing apparatus 100 or the first
storage part 31A, for example, the host controller 40 outputs a
conveyance request to instruct unload (supply) of a new FOUP 90 to
the conveyance controller 41.

[0034] Upon detecting that the processed FOUP 90 has appeared on
the apparatus port 101 of the semiconductor processing apparatus 100
(that is, that the processing of the semiconductor processing apparatus
100 on the FOUP 90 placed on the apparatus port 101 has been
completed), for example, the host controller 40 outputs a conveyance
request to instruct grasping (collection) of the processed FOUP 90 to
the conveyance controller 41.

[0035] Upon receiving the conveyance request from the host controller
40 as exemplified above, the conveyance controller 41 determines
which FOUP 90 will be conveyed from location to location based on

17
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the conveyance request and generates the conveyance instruction
described above. The conveyance controller 41 performs matching on
a supply request (a conveyance request to request supply) and a
collection request (a conveyance request to request collection) received
from the host controller 40 based on a rule programmed in advance to
generate a conveyance instruction designating the From point and the
To point, for example. The conveyance controller 41 outputs the thus
generated conveyance instruction to the ceiling conveyance vehicle
controller 42 or the storage apparatus controller 43.

[0036] The ceiling conveyance vehicle controller 42 is a single
controller controlling the traveling operation of the ceiling conveyance
vehicles 20 and, upon receiving the conveyance instruction (the ID, the
From point, and the To point) from the conveyance controller 41,
allocates the conveyance instruction to a specific ceiling conveyance
vehicle 20. Specifically, the ceiling conveyance vehicle controller 42
determines a celling conveyance vehicle 20 that is caused to convey the
FOUP 90 indicated in the conveyance instruction based on an
alocation rule set in advance. The celling conveyance vehicle
controller 42 then transmits a control signal so as to convey the FOUP
90 to the determined ceiling conveyance vehicle 20. The ceiling
conveyance vehicle controller 42 allocates, to a ceiling conveyance
vehicle 20 present at a position closest to the From point of a
conveyance instruction to be allocated among the ceiling conveyance
vehicles 20 to which no conveyance instruction has been currently
alocated, the conveyance instruction to be alocated, for example.

The ceiling conveyance vehicle controller 42 is also able to alocate,
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even to a ceiling conveyance vehicle 20 that is executing another
conveyance instruction, the ceilling conveyance vehicle 20 that is
conveying the FOUP 90 with a point within a certain range of the From
point of the conveyance instruction to be allocated as the To point, a
conveyance instruction instructing "execution of the conveyance
instruction to be allocated after the conveyance instruction currently
being executed" (a conveyance instruction reservation).

[0037] The ceiling conveyance vehicle 20 to which the conveyance
instruction has been allocated starts a traveling operation so as to
execute the conveyance processing based on the conveyance
instruction. However, the ceiling conveyance vehicle 20 to which the
conveyance instruction reservation has been allocated starts a traveling
operation SO as to execute conveyance processing based on the
conveyance instruction reservation after the completion of the
conveyance processing based on the conveyance instruction currently
being executed. Specifically, the ceiling conveyance vehicle 20 starts
traveling toward the From point and, upon reaching the From point,
grasps the FOUP 90 identified by the ID of the conveyance instruction.
The celling conveyance vehicle 20 then starts traveling toward a
position indicated by the To point and, upon reaching the position
indicated by the To point, unloads the grasped FOUP 90. By such a
series of operations, the FOUP 90 identified by the ID of the
conveyance instruction is conveyed from the From point to the To
point.

[0038] Upon recelving the conveyance instruction (the ID, the From

point, and the To point) from the conveyance controller 41, the storage
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apparatus controller 43 transmits a control signal so as to execute the
conveyance processing based on the conveyance instruction to the local
vehicle 32 of a storage apparatus 30 to be controlled. With this
operation, the local vehicle 32 starts a traveling operation so as to
execute the conveyance processing based on the conveyance
instruction in the same manner as the ceiling conveyance vehicle 20 to
which the conveyance instruction has been allocated described above.
Specifically, the local vehicle 32 starts traveling toward the From point
and, upon reaching the From point, grasps the FOUP 90 identified by
the ID of the conveyance instruction. The local vehicle 32 then starts
traveling toward a position indicated by the To point and, upon
reaching the position indicated by the To point, unloads the grasped
FOUP 90.

[0039] The storage apparatus controller 43 monitors a vacancy status
of the storage part 31 of the storage apparatus 30 to be controlled by a
sensor or the like (not illustrated) and successively transmits monitored
results to the conveyance controller 41. With this operation, the
conveyance controller 41 is able to recognize the vacancy status of the
storage part 31 of each of the storage apparatuses 30.

[0040] The following describes supplying-and-collecting control by
the conveyance controller 41. The conveyance controller 41 executes
the supplying-and-collecting control to increase the operating
efficiency of the ceiling conveyance vehicles 20 when the FOUP 90
placed on a downstream port (the apparatus port 101 or the second
storage part 31B), which is a place capable of accommodating the
FOUP 90 thereon, has changed to a state waiting for collection, and
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when the FOUP 90 is not placed on an upstream port, which is a place
that is located on the upstream side of the downstream port and capable
of accommodating the FOUP 90 thereon. In the configuration
example illustrated in FIG 1, the upstream port is the first storage part
31A when the downstream port is the apparatus port 101, and the
upstream port is the first storage part 31A or the apparatus port 101
when the downstream port is the second storage part 31B.

[0041] The supplying-and-collecting control is control to increase the
possibility for a supplying-and-collecting operation to be established.
The supplying-and-collecting operation is an operation in which any of
the ceiling conveyance vehicles 20 that has placed the FOUP 90 to be
newly supplied to the semiconductor processing apparatus 100 (a
second conveyed object) on the upstream port collects the FOUP 90
waiting for collection (a first conveyed object). In other words, the
supplying-and-collecting operation is an operation in which one ceiling
conveyance vehicle 20 performs supply and collection of the FOUP 90
to and from the semiconductor processing apparatus 100.
Consequently, when the supplying-and-collecting operation is
established, the operating efficiency of the ceiling conveyance vehicles
20 is able to be improved compared with a case in which the
supplying-and-collecting operation is not established (that is, when two
ceiling conveyance vehicles 20 are required for supply and collection
of the FOUP 90).

[0042] The conveyance controller 41 executes the following operation
as the supplying-and-collecting control. The conveyance controller

41 waits without outputting (outputting to the celling conveyance
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vehicle controller 42) of a conveyance instruction (a collection
instruction) instructing collection of the FOUP 90 on the downstream
port until any of the ceiling conveyance vehicles 20 conveying another
FOUP 90 to the upstream port has been recognized until a waiting time
set in advance has elapsed since the FOUP 90 on the downstream port
changed to the state waiting for collection. In other words, the
conveyance controller 41 performs control to delay the timing of
outputting the collection instruction for the FOUP 90 waiting for
collection until the ceiling conveyance vehicle 20 conveying the other
FOUP 90 to the upstream port has been recognized. With this control,
the possibility for the supplying-and-collecting operation to be
established is increased. The output timing of the collection
instruction is thus controlled, such that in allocation processing for the
collection instruction by the ceiling conveyance vehicle controller 42,
the possibility for the collection instruction to be alocated to the
ceiling conveyance vehicle 20 conveying the FOUP 90 to the upstream
port is increased. Specifically, the possibility for the collection
instruction for the FOUP 90 on the downstream port to be allocated to
the ceiling conveyance vehicle 20 conveying the FOUP 90 to the
upstream port as the conveyance instruction reservation described
above is increased. Such supplying-and-collecting control increases
the possibility for the supplying-and-collecting operation to be
established and thus improves the operating efficiency of the ceiling
conveyance vehicles 20.

[0043] When the time during which output of the collection instruction

iIswaited for is prolonged, even if the operating efficiency of the ceiling

22



10

15

20

25

FP16-0676-00

conveyance vehicles 20 is improved by the supplying-and-collecting
operation that has been established, the efficiency of conveying the
FOUP 90 in the entire conveyance system 1 may degrade. Given
these circumstances, when a waiting time set in advance has elapsed
since the FOUP 90 on the downstream port changed to the state waiting
for collection, the conveyance controller 41 outputs the collection
instruction for the FOUP 90 to the celling conveyance vehicle
controller 42.  In other words, when the ceiling conveyance vehicle 20
conveying the FOUP 90 to the upstream port has not been recognized
even when waiting for a certain time since the FOUP 90 waiting for
collection occurred, the conveyance controller 41 cancels the wait for
output of the collection instruction to output the collection instruction.
The waiting time which is acceptable delay of the timing of outputting
the collection instruction is thus set in advance, and the collection
instruction is immediately output when the waiting time has elapsed.
As aresult, degradation in the efficiency of conveying the FOUP 90 is
significantly reduced or prevented.

[0044] The following describes a specific example of the
supplying-and-collecting control with reference to FIG 4 to FIG 9.
FIG 4 illustrates an initia state of the example. In theinitia state, a
FOUP 90A (the first conveyed object) is placed on an apparatus port
101B on the downstream side among the two apparatus ports 101 of the
semiconductor processing apparatus 100. A FOUP 90B is placed on
an apparatus port 101A on the upstream side. Upon completing the
processing by the semiconductor processing apparatus 100 on the

FOUP 90A, the conveyance controller 41 receives a collection request
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for the FOUP 90A from the host controller 40 described above.

[0045] In this process, the conveyance controller 41 recognizes that the
second storage part 31B is vacant through communication with the
storage apparatus controller 43. When the downstream port (the
second storage part 31B in this example) is thus vacant, and when the
FOUP 90A to be collected is placed on the upstream port (the apparatus
port 101B in this example), the conveyance controller 41 transfers the
FOUP 90A to the downstream port. Specifically, the conveyance
controller 41 outputs a conveyance instruction instructing transfer of
the FOUP 90A to the second storage part 31B to the local vehicle 32
via the storage apparatus controller 43. With this operation, as
illustrated in FIG. 5, the FOUP 90A is transferred to the second storage
part 31B by the local vehicle 32 to become a state waiting for
collection on the second storage part 31B. This transfer operation
makes the apparatus port 101B vacant, resulting in a state in which the
FOUP 90 is not placed on the first storage part 31A and the apparatus
port 101B on the upstream side of the second storage part 31B as the
downstream port. In other words, a state in which the
supplying-and-collecting operation described above is able to be
executed is established.

[0046] In this case, the conveyance controller 41 detects that the FOUP
90A is not placed on the apparatus port 101B on the upstream side of
the second storage part 31B on which the FOUP 90A waiting for
collection is placed, and then the conveyance controller 41 executes the
supplying-and-collecting control described above. Specificaly, the

conveyance controller 41 waits without outputting a collection
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instruction instructing collection of the FOUP 90A until any of the
ceiling conveyance vehicles 20 conveying a new FOUP 90 to the
upstream port (the first storage part 31A or the apparatus port 101B in
the example in FIG 5) has been recognized until a waiting time set in
advance has elapsed since the FOUP 90A was placed on the second
storage part 31B (that is, since the FOUP 90A changed to the state
waiting for collection). The following describes an example of the
waiting time described above.

[0047] When not receiving a conveyance request to instruct
conveyance (supply) of the FOUP 90 (the second conveyed object) to
the upstream port (hereinafter referred to as an "upstream conveyance
request”) from the host controller 40 by the time a waiting time T1 (a
first waiting time) set in advance has elapsed since the FOUP 90A
changed to the state waiting for collection, the conveyance controller
41 outputs the collection instruction for the FOUP 90A. The
conveyance controller 41 starts up a first timer when the FOUP 90A
has changed to the state waiting for collection and, when not receiving
the upstream conveyance request by the time the waiting time T1 has
elapsed since the first timer was started up, outputs the collection
instruction for the FOUP 90A, for example.

[0048] The waiting time T1 is based on the following. Specificaly,
when the time until the conveyance controller 41 has received the
upstream conveyance request from the host controller 40 is prolonged,
the time for the ceiling conveyance vehicle 20 that is able to execute
the supplying-and-collecting operation to collect the FOUP 90A is also
delayed accordingly. Consequently, the control described above is
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performed with the time until the upstream conveyance request has
been received since the FOUP 90A changed to the state waiting for
collection as an indicator, such that degradation in conveyance
efficiency caused by continuation of waiting without outputting the
collection instruction is able to be appropriatel y reduced or prevented.

[0049] In contrast, when receiving the upstream conveyance request by
the time the waiting time T1 has elapsed since the FOUP 90A changed
to the state waiting for collection, the conveyance controller 41
executes the following control. The following considers a case in
which conveyance of a FOUP 90C to the apparatus port 101B is
executed based on the upstream conveyance request as an example.
When the FOUP 90C has not changed to a conveyance state to be
conveyed by any of the ceiling conveyance vehicles 20 by the time a
waiting time T2 (a second waiting time) set in advance has elapsed
since the upstream conveyance instruction was received from the host
controller 40, the conveyance controller 41 outputs the collection
instruction for the FOUP 90A. The conveyance controller 41 starts up
a second timer when receiving the upstream conveyance request and,
when the FOUP 90C as an object to be conveyed of a conveyance
instruction generated based on the upstream conveyance request has
not changed to the conveyance state by the time the waiting time T2
has elapsed since the second timer was started up, outputs the
collection instruction for the FOUP 90A, for example. Whether the
FOUP 90C has changed to the conveyance state (that is, whether any of
the ceiling conveyance vehicles 20 conveying the FOUP 90C has been

recognized) is recognized by the ceiling conveyance vehicle controller
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42 controlling the traveling operation of the ceiling conveyance
vehicles 20, for example. Consequently, the conveyance controller 41
receives a notification from the ceiling conveyance vehicle controller
42 and thus recognizes whether the FOUP 90C has changed to the
conveyance state, for example.

[0050] After the conveyance controller 41 receives the upstream
conveyance request, in a period of time until the FOUP 90C has
changed to the conveyance state to be conveyed by the ceiling
conveyance vehicle 20, the following processing is executed, for
example.  Specifically, upon receiving the upstream conveyance
request from the host controller 40, the conveyance controller 41
generates a conveyance instruction based on the upstream conveyance
request (a conveyance instruction instructing conveyance of the FOUP
90C to the apparatus port 101B in the above example) and outputs the
conveyance instruction to the ceiling conveyance vehicle controller 42.
Next, the ceilling conveyance vehicle controller 42 allocates the
conveyance instruction to a specific ceiling conveyance vehicle 20.
Subsequently, the ceiling conveyance vehicle 20 to which the
conveyance instruction has been allocated starts traveling toward a
grasping position for the FOUP 90C to be conveyed (the From point of
the conveyance instruction). When the ceiling conveyance vehicle 20
reaches the grasping position for the FOUP 90C and completes
grasping of the FOUP 90C, a state in which the FOUP 90C is able to be
conveyed (that is, the conveyance state) is established.

[0051] The waiting time T2 is based on the following. Specificaly,
when the time until the FOUP 90C has changed to the conveyance state
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since the conveyance controller 41 received the upstream conveyance
request from the host controller 40 is prolonged, the time for the ceiling
conveyance vehicle 20 that is able to execute the
supplying-and-collecting operation to collect the FOUP 90A is also
delayed accordingly. Consequently, the control described above is
performed with the time until the FOUP 90C has changed to the
conveyance state since the upstream conveyance request was received
from the host controller 40 as an indicator, such that degradation in
conveyance efficiency caused by continuation of waiting without
outputting the collection instruction is appropriately reduced or
prevented.

[0052] In contrast, when the FOUP 90C has changed to the conveyance
state to be conveyed by the ceiling conveyance vehicle 20 by the time
the waiting time T2 has elapsed since the upstream conveyance
instruction was received, the conveyance controller 41 recognizes that
the ceiling conveyance vehicle 20 conveying the new FOUP 90C has
been recognized by the time the waiting time set in advance has
elapsed, and outputs the collection instruction for the FOUP 90A.
With this operation, as illustrated in FIG 6 and FIG 7, the possibility
for the supplying-and-collecting operation to collect the FOUP 90A on
the second storage part 31B by the ceiling conveyance vehicle (a
ceiling conveyance vehicle 20A in FIG 6 and FIG 7) that has placed
the FOUP 90C on the apparatus port 101B to be established is
increased.

[0053] In the example described above, conveyance of the FOUP 90C
to the apparatus port 101B is executed based on the upstream
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conveyance request, and the supplying-and-collecting control similar to
the one described above is also enabled when conveyance of the FOUP
90C to the first storage part 31A is executed based on the upstream
conveyance request. In this case, the posshility for the
supplying-and-collecting operation to collect the FOUP 90A on the
second storage part 31B by the ceiling conveyance vehicle 20 that has
placed the new FOUP 90C on the first storage part 31A to be
established is increased.

[0054] Asillustrated in FIG. 8 and FIG. 9, the supplying-and-collecting
control similar to the one described above is aso able to be executed
when any of the ceiling conveyance vehicles 20 is caused to directly
collect the FOUP 90B placed on the apparatus port 101A (that is, when
the FOUP 90B is not once transferred to the second storage part 31B).
In this case, the supplying-and-collecting control similar to the one
described above is able to be executed with a point in time when the
conveyance controller 41 has received a collection request for the
FOUP 90B from the host controller 40 as a point in time when the
FOUP 90B has changed to the state waiting for collection. With such
supplying-and-collecting  control, the possbility for the
supplying-and-collecting operation to collect the FOUP 90B on the
apparatus port 101A by a ceiling conveyance vehicle 20B that has
placed a new FOUP 90D on the first storage part 31A to be established
Isincreased.

[0055] By executing the supplying-and-collecting control described
above, the possibility for the supplying-and-collecting operation to be
established is increased while reducing or preventing degradation in
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conveyance efficiency caused by a delay in collection timing for the
FOUP 90 waiting for collection, such that the operating efficiency of
the celling conveyance vehicles 20 isincreased. However, depending
on the type of the FOUP 90 waiting for collection, for example, a case
may occur that the collection instruction should be immediately output
without executing the supplying-and-collecting control described above
(waiting without outputting the collection instruction). Given these
circumstances, the conveyance controller 41 can refrain from executing
the supplying-and-collecting control described above when the FOUP
90 satisfying certain exclusion conditions described below is an object
to be collected.

[0056] When a degree of priority of conveyance of the FOUP 90 (the
FOUP 90A or the FOUP 90B in the example in FIG 4 to FIG 9) is
higher than a standard set in advance, the conveyance controller 41
may output the collection instruction for the FOUP 90 at a point in time
when the FOUP 90 has changed to the state waiting for collection, for
example. When information on the degree of priority is incorporated
into the conveyance request from the host controller 40, the
conveyance controller 41 is able to recognize the degree of priority of
the FOUP 90 to be collected, for example. For such a degree of
priority, stepped values set in advance such as "1: low priority," "2
middle priority,” and "3: high priority" are able to be used, for example.
When the degree of priority of the FOUP 90 to be collected is higher
(when the degree of priority is"3" in this case) than the standard set in
advance (between "2" and "3," for example), the conveyance controller
41 outputs the collection instruction for the FOUP 90 immediately at a
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point in time when the FOUP 90 has changed to the state waiting for
collection.

[0057] For the FOUP 90 storing a semiconductor wafer as a tria
product to verify whether a series of processing by each of the
semiconductor processing apparatuses 100 is properly executed
(hereinafter, a "trial product FOUP"), inter-process conveyance is
preferably performed in preference to other FOUPs 90 in order to
quickly know a verification result, for example. Given these
circumstances, the degree of priority of such atrial product FOUP s set
to "3" described above, such that the trial product FOUP is able to be
excluded from execution of the supplying-and-collecting control.
With this operation, collection timing for the trial product FOUP is
prevented from being delayed by the supplying-and-collecting control.
[0058] When a next conveyance destination of the FOUP 90 (the
FOUP 90A or the FOUP 90B in the example in FIG 4 to FIG 9) isa
gpecific conveyance destination set in advance, the conveyance
controller 41 may output the collection instruction for the FOUP 90 at a
point in time when the FOUP 90 has changed to the state waiting for
collection. When the next conveyance destination is a stocker or the
like for temporarily storing the FOUP 90, there is not much need to
hasten conveyance of the FOUP 90, for example. In contrast, when
the next conveyance destination is the semiconductor processing
apparatus 100 (the apparatus port 101 of the semiconductor processing
apparatus 100), conveyance of the FOUP 90 may be preferably
hastened. When a chemical change of semiconductor wafers by the

processing by one semiconductor processing apparatus 100 is fast, for
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example, processing at the next process is required to be executed
within a certain period after the end of the processing by the one
semiconductor processing apparatus 100. Given these circumstances,
the apparatus port 101 of the semiconductor processing apparatus 100
for which commencement of the processing is required to be hastened
IS set as the specific conveyance destination described above, such that
the FOUP 90 to be conveyed to the apparatus port 101 is excluded from
the execution of the supplying-and-collecting control, and the FOUP 90
Is able to be immediately conveyed to the next conveyance destination.

[0059] In the conveyance system 1 configured as described above, a
conveyance method as illustrated in FIG 10 as an example is
performed by the conveyance controller 41. The description of the
conveyance method illustrated in FIG 10 refers to a FOUP to be
collected as a "first FOUP" and refers to a FOUP to be newly supplied
as a "second FOUPR" In the example in FIG 4 to FIG 7, the FOUP
90A corresponds to the first FOUP, whereas the FOUP 90C
corresponds to the second FOUP.  Inthe examplein FIG 8 and FIG 9,
the FOUP 90B corresponds to the first FOUP, whereas the FOUP 90D
corresponds to the second FOUP.

[0060] First, the conveyance controller 41 detects that the first FOUP
placed on the downstream port (the second storage part 31B in the
example in FIG 4 to FIG. 7 or the apparatus port 101A in the example
in FIG 8 and FIG 9) has changed to a state waiting for collection (Step
S1, afirst step).  Specificaly, the conveyance controller 41 is able to
detect whether the first FOUP is in the state waiting for collection
depending on whether a collection request for the first FOUP has been
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received from the host controller 40.

[0061] Next, the conveyance controller 41 determines whether the first
FOUP is to be excluded from the supplying-and-collecting control
(Step S2).  Specifically, as described above, the conveyance controller
41 is able to determine whether the first FOUP is excluded from the
execution of the supplying-and-collecting control based on the degree
of priority or the conveyance destination of conveyance of the first
FOUPR. If it is determined that the first FOUP is to be excluded from
the supplying-and-collecting control (Yes at Step S2), the conveyance
controller 41 outputs a collection instruction for the first FOUP (Step
S10) without executing the supplying-and-collecting control (Steps $4
to $9).

[0062] In contragt, if it is determined that the first FOUP is not to be
excluded from the supplying-and-collecting control (No at Step S2),
the conveyance controller 41 determines whether the upstream port (the
first storage part 31A or the apparatus port 101B in the example in FIG
4 to FIG 7 or the first storage part 31A in the example in FIG. 8 and
FIG 9) isvacant (that is, whether the FOUP 90 is placed thereon) (Step
S3, a second step).  If it is determined that the upstream port is not
vacant (No a Step S3), the status does not enable the
supplying-and-collecting control to be established, and the conveyance
controller 41 outputs the collection instruction for the first FOUP (Step
S10) without executing the supplying-and-collecting control (Steps 4
to S9).

[0063] In contrast, if it is determined that the upstream port is vacant
(Yes at Step S3), the status enables the supplying-and-collecting control
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to be established, and the conveyance controller 41 executes the
supplying-and-collecting control (Steps $4 to S9, athird step).  First,
the conveyance controller 41 starts up the first timer (Step $4). The
conveyance controller 41 monitors whether a conveyance request to
instruct conveyance of the second FOUP to the upstream port (the
upstream conveyance request) has been recelved from the host
controller 40 until the waiting time T1 has elapsed since the first timer
was started up (Steps S5 and S6).  If the upstream conveyance request
has not been received by the time the waiting time T1 has elapsed since
the first timer was started up (Yes at Step S6), the conveyance
controller 41 outputs the collection instruction for the first FOUP (Step
S10) in order to significantly reduce or prevent degradation in
conveyance efficiency caused by a delay in collection timing for the
first FOUP.

[0064] In contrast, if the upstream conveyance request has been
received by the time the waiting time T1 has elapsed since the first
timer was started up (Yes at Step S5), the conveyance controller 41
starts up the second timer (Step S7). At a point in time when the
conveyance controller 41 has received the upstream conveyance
request, the second FOUP has not been specifically identified. The
second FOUP is specifically identified at a point in time when the
conveyance controller 41 has generated a conveyance instruction based
on the upstream conveyance request. As described above, the FOUP
90C is the second FOUP in the example in FIG 4 to FIG 7, whereas
the FOUP 90D isthe second FOUP in the examplein FIG 8 and FIG. 9.

The conveyance controller 41 monitors whether the second FOUP as an
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object to be conveyed of the conveyance instruction generated based on
the upstream conveyance request has changed to the conveyance state
until the waiting time T2 has elapsed since the second timer was started
up (Steps S8 and S9). If the second FOUP has not changed to the
conveyance state by the time the waiting time T2 has elapsed since the
second timer was started up (Yes at Step S9), the conveyance controller
41 outputs the collection instruction for the first FOUP (Step S10) in
order to significantly reduce or prevent degradation in conveyance
efficiency caused by adelay in collection timing for the first FOUP.
[0065] In contrast, if the second FOUP has changed to the conveyance
state by the time the waiting time T2 has elapsed since the second timer
was started up (Yes at Step S8), the conveyance controller 41
recognizes that the ceiling conveyance vehicle 20 conveying the second
FOUP has been recognized by the time the waiting time set in advance
has elapsed, and outputs the collection instruction for the first FOUP
(Step S10).

[0066] As described above, in the conveyance system 1, the
conveyance controller 41 waits without outputting the conveyance
instruction (the collection instruction) instructing collection of the first
FOUP in the state waiting for collection on the downstream port until
the ceiling conveyance vehicle 20 conveying the second FOUP to the
upstream port has been recognized within the waiting time set in
advance. The collection instruction for the first FOUP is thus output
after the celling conveyance vehicle 20 conveying the second FOUP to
the upstream port has been recognized, such that the possibility for the
collection instruction for the first FOUP to be allocated to the ceiling
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conveyance vehicle 20 conveying the second FOUP is increased.
Consequently, the possibility for the supplying-and-collecting operation
that collects the first FOUP by the ceiling conveyance vehicle 20 that
has placed the second FOUP on the upstream port to be established is
increased. In addition, the waiting time during which output of the
collection instruction can be waited for is set in advance, such that
degradation in conveyance efficiency caused by continuation of
waiting without outputting the collection instruction is able to be
significantly reduced or prevented. Consequently, the conveyance
system 1 increases the possibility for the supplying-and-collecting
operation to be established while reducing or preventing degradation in
conveyance efficiency and thus improves the operating efficiency of
the ceiling conveyance vehicles 20.

[0067] In the conveyance system 1, when the time until the
conveyance reguest to instruct conveyance of the second FOUP to the
upstream port has been received since the first FOUP changed to the
state waiting for collection exceeds the waiting time T1, the collection
instruction is output. With this operation, degradation in conveyance
efficiency caused by continuation of waiting without outputting the
collection instruction is appropriatel y reduced or prevented.

[0068] In the conveyance system 1, when the time until the second
FOUP has changed to the conveyance state since the conveyance
request to instruct conveyance of the second FOUP to the upstream
port was received from the host controller 40 exceeds the waiting time
T2, the collection instruction is output. With this operation,

degradation in conveyance efficiency caused by continuation of
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waiting without outputting the collection instruction is appropriately
reduced or prevented.

[0069] In the conveyance system 1, transfer of the FOUP 90 from the
upstream port (the first storage part 31A or the apparatus port 101) to
the downstream port (the apparatus port 101 or the second storage part
31B) is performed by the local vehicle 32, such that a situation that
enabl es the supplying-and-collecting operation to be executed is able to
be intentionally created.

[0070] In the conveyance system 1, when the degree of priority of
conveyance of the first FOUP is higher than the standard set in
advance, the conveyance controller 41 outputs the collection instruction
for the first FOUP at the point in time when the first FOUP has
changed to the state waiting for collection. With this operation, the
FOUP 90 with a high degree of priority of conveyance is excluded
from the execution of the supplying-and-collecting control and is able
to be immediately conveyed. With this operation, the
supplying-and-collecting control is able to be appropriately executed
while requirements for the first FOUP are satisfied.

[0071] In the conveyance system 1, when the next conveyance
destination of the first FOUP is the specific conveyance destination set
in advance, the conveyance controller 41 outputs the collection
instruction for the first FOUP at the point in time when the first FOUP
has changed to the state waiting for collection. With this operation, a
conveyance destination for which commencement of processing is
required to be hastened such as an apparatus port of a specific

semiconductor processing apparatus is set as the specific conveyance
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destination, such that the conveyed object with such a specific
conveyance destination as the next conveyance destination is excluded
from the execution of the supplying-and-collecting control and is able
to be immediately conveyed. With this operation, the
supplying-and-collecting control is able to be appropriately executed
while requirements for the first conveyed object are satisfied.

[0072] Although an aspect of the present disclosure has been
described, the present disclosure is not limited thereto. The
configuration of the storage apparatus 30 illustrated in FIG 1 and FIG.
2 is by way of example only, and the arrangement and configuration of
the storage part 31 and the local vehicle 32 can be freely designed, for
example. In addition, the number of the apparatus ports 101 provided
In one semiconductor processing apparatus 100 is not limited to two
exemplified in the embodiment, and may be one or three or more.
Further, the number of the storage parts 31 provided in one storage
apparatus 30 is also not limited to two, and may be one or three or
more.

[0073] The control configuration illustrated in FIG 3 is by way of
example, and the control system of the controllers is not necessarily
required to match the hierarchica structure illustrated in FIG. 3. The
storage apparatus controller 43 for each of the storage apparatuses 30
may be a single controller common to the storage apparatuses 30, for
example.  Similarly, the conveyance controller 41, the ceiling
conveyance vehicle controller 42, and the storage apparatus controller
43 may be asingle controller.

[0074] The conveyed object that the conveyance systems according to
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the aspect of the present disclosure convey is not limited to the FOUP
housing a plurality of semiconductor wafers and may be another
container housing glass wafers, reticles, or the like. The conveyance
systems according to the aspect of the present disclosure are not limited
to semiconductor manufacturing factories, but can be used aso for
other facilities. The conveyance vehicles conveying the conveyed
object in the conveyance system according to the aspect of the present
disclosure are not limited to the ceiling conveyance vehicle and may be
a conveyance vehicle that travels on a track with the FOUP placed
thereon to convey the FOUP or an unmanned traveling vehicle that
conveys the FOUP along a path provided on afloor, for example.
Reference Signs List
[0075] 1 Conveyance system

10 Track

20 Celling conveyance vehicle

30 Storage apparatus

31 Storage part

31A First storage part

31B Second storage part

32 Local vehicle (transfer mechanism)

41 Conveyance controller

90 FOUP (conveyed object)

90A, 90B FOUP (first conveyed object)

90C, 90D FOUP (second conveyed object)

101, 101A, 101B Apparatus port

39



10

15

20

25

CLAIMS

1. A conveyance system comprising:

a track;

a plurality of conveyance vehicles traveling along the track and
each conveying a conveyed object; and

a controller configured or programmed to output a conveyance
instruction for the conveyed object to the plurality of conveyance
vehicles, wherein

when a first conveyed object placed on a downstream port,
which is a place capable of accommodating the conveyed object
thereon, is in a state waiting for collection, and when the conveyed
object is not placed on an upstream port, which is on an upstream side
of the downstream port in a travel direction of the conveyance vehicles
and capable of accommodating the conveyed object thereon, the
controller is configured or programmed to:

wait without outputting a conveyance instruction instructing
collection of the first conveyed object until any of the conveyance
vehicles conveying a second conveyed object to the upstream port has
been recognized until a waiting time set in advance has elapsed since
the first conveyed object changed to the state waiting for collection;
and

output the conveyance instruction instructing collection of the
first conveyed object when the waiting time has elapsed since a point in
time when the first conveyed object changed to the state waiting for

collection.
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2. The conveyance system according to claim 1, wherein

the controller is configured or programmed to output the
conveyance instruction for the conveyed object based on a conveyance
request for the conveyed object received from a host controller, and

the controller outputs the conveyance instruction instructing
collection of the first conveyed object when not receiving a conveyance
request to instruct conveyance of the second conveyed object to the
upstream port from the host controller by the time a first waiting time
set in advance has elapsed since the first conveyed object changed to

the state waiting for collection.

3. The conveyance system according to claim 2, wherein the
controller outputs the conveyance instruction instructing collection of
the first conveyed object when the second conveyed object has not
changed to a conveyance state to be conveyed by any of the
conveyance vehicles by the time a second waiting time set in advance
has elapsed since the conveyance request to instruct conveyance of the
second conveyed object to the upstream port was received from the

host controller.

4. The conveyance system according to claim 1, further
comprising a storage apparatus including a storage plate to and from
which any of the conveyance vehicles is capable of delivering the
conveyed object and a local vehicle capable of transferring the
conveyed object between the storage plate and an apparatus port to and

from which any of the conveyance vehicles is capable of delivering the
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conveyed object, wherein

the storage plate includes a first storage plate provided on an
upstream side of the apparatus port in the travel direction of the
conveyance vehicles and a second storage plate provided on a
downstream side of the apparatus port in the travel direction of the
conveyance vehicles;

the downstream port is the apparatus port or the second storage
plate;

the upstream port is the first storage plate when the downstream
port is the apparatus port and is the first storage plate or the apparatus
port when the downstream port is the second storage plate; and

the controller is configured or programmed to further output a
conveyance instruction for the conveyed object to the local vehicle to
output a conveyance instruction instructing transfer of the first
conveyed object to the downstream port to the local vehicle when the
downstream port is vacant, and when the first conveyed object is

placed on the upstream port.

5. The conveyance system according to claim 1, wherein when a
degree of priority of conveyance of the first conveyed object is higher
than a standard set in advance, the controller outputs the conveyance
instruction instructing collection of the first conveyed object at a point
in time when the first conveyed object has changed to the state waiting

for collection.

6. The conveyance system according to claim 1, wherein when a
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next conveyance destination of the first conveyed object is a specific
conveyance destination set in advance, the controller outputs the
conveyance instruction instructing collection of the first conveyed
object at a point in time when the first conveyed object has changed to

the state waiting for collection.

7. A conveyance method performed by the controller in the
conveyance system according to claim 1, the conveyance method
comprising:

detecting that the first conveyed object placed on the
downstream port has changed to the state waiting for collection;

when it is detected that the first conveyed object has changed to
the state waiting for collection at the first step, determining whether the
conveyed object is placed on the upstream port; and

when it is determined that the conveyed object is not placed on
the upstream port at the second step, waiting without outputting the
conveyance instruction instructing collection of the first conveyed
object until the conveyance vehicle conveying the second conveyed
object to the upstream port has been recognized until the waiting time
set in advance has elapsed since the first conveyed object changed to
the state waiting for collection and outputting the conveyance
instruction instructing collection of the first conveyed object when the
waiting time has elapsed since the point in time when the first

conveyed object changed to the state waiting for collection.
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