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DESCRIPTION

Title of Invention

CONVEYANCE SYSTEM

Technical Field

[0001] One aspect of the present invention relates to a conveyance
system.

Background Art

[0002] As a conveyance system used in a semiconductor manufacturing
plant, for example, a conveyance system including: a first track and a
second track arranged paralle]l in the vertical direction; overhead
conveyance vehicles configured to travel along each of the first track
and the second frack; and storage shelves provided beside each of the
first track and the second track is known (see Patent Literature 1, for
example). -

Citation List

. Patent Literature

[0003] [Patent Literature 1] Japanese Unexamined Patent Publication
No. 2007-331906

Summary of Invention

Technical Problem

[0004] From the viewpoint of improving the operation rate of
semiconductor processing devices, the conveyance system described
above is required to prevent congestion of overhead conveyance
vehicles to efficiently convey conveyed objects to or from device ports

of the semiconductor processing devices.
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[0005] In view of this, one aspect of the present invention aims to
provide a conveyance system that can improve efficiency of conveying
conveyed objects to or from device ports.

Solution to Problem

[0006] A conveyance system according to one aspect of the present
invention includes: a first track provided such that a device port is
positioned below and on one side of the first track; a second frack
provided along the first track and arranged below and parallel with the
first track in a vertical direction such that the device port is positioned
below and on the one side of the second track; a plurality of overhead
conveyance vehicles configured to travel along each of the first track
and the second track, and each of the plurality of overhead conveyance
vehicles configured to convey a conveyed object; and a storage section
provided below and on the other side of the first track and the second
track, the other side opposed to the one side of the first track and the
second ftrack, and configured to have the conveyed object placed
thereon. Each overhead conveyance vehicle includes: a gripping unit
capable of gripping the conveyed object; a movement mechanism
capable of moving the gripping unit to a position above the device port
or above the storage section; and a hoisting mechanism capable of
raising and lowering, with respect to the device port of the storage
section, the gripping unit, which has been moved to the position above
the device port or above the storage section by the movement
mechanism.

[0007] In this conveyance system, both overhead conveyance vehicles

of an overhead conveyance vehicle on the first track and an overhead
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conveyance vehicle on the second track can transfer conveyed objects
not only to or from the same device port but also to or from the same
storage section. This enables operation to be performed in which, for
example, a conveyed object that has been placed on the storage section
by one overhead conveyance vehicle of an overhead conveyance vehicle
on the first track and an overhead conveyance vehicle on the second
track is received from the storage section and is placed onto the device
port by the other overhead conveyance vehicle. Thus, with this
coﬁveyance system, efficiency of conveying conveyed objects to or
from the device port can be improved.

[0008] The conveyance system according to one aspect of the presenf
invention may further include a controller configured to control
operations of the overhead conveyance vehicles. In a situation in
which one of the overhead conveyance vehicles on the first track and
one of the overhead conveyance vehicles on the second track need to
perform device port-side transfer operations of transferring the
conveyed objects to or from the same device port, during the device
port-side transfer operation performed by one of the overhead
conveyance vehicles on the first track and on the second track, the
controller may prohibit the other one of the overhead conveyance
vehicles from performing the device port-side transfer operation. In a
situation in which one of the overhead conveyance vehicles on the first
track and one of the overhead conveyance vehicles on the second track
need to perform storage section-side transfer operations of transferring
the conveyed objects to or from the same storage section, during the

storage section-side transfer operation performed by one of the
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ox}erhead conveyance vehicles on the first track and on the second track,
the controller may prohibit the other one of the overhead conveyance
vehicles from performing the storage section-side transfer operation.
This control can reliably prevent both overhead conveyance vehicles of
an overhead conveyance vehicle on the first track and an overhead
conveyance vehicle on the second ftrack f[rom simultaneously
performing the device port-side transfer operations of transferring the
conveyed objects to the same device port, and also prevent both
overhead conveyance vehicles of an overhead conveyance vehicle on
the first track and an overhead conveyance vehicle on the second track
from simultaneously performing the storage section-side transfer
operations of transferring the conveyed objects to the same storage
section.

[0009] The conveyance system according to one aspect of the present
invention may further include a controller configured to control
operations of the overhead conveyance vehicles. With respect to the
same device port, in a situation in which one of the overhead
conveyance vehicles on the first track and on the second track needs to
receive from the device port the conveyed object to be collected from
the device port, and the other one of the overhead conveyance vehicles
on the first track and on the second track needs to place onto the device
port the conveyed object to be delivered to the device port, when the
other overhcad conveyance vehicle has reached a transfer region
corresponding to the device port before the one overhead conveyance
vehicle reached the transfer region, the controller may control

operations of the overhead conveyance vehicles such that the other
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overhead conveyance vehicle waits in the transfer region until the one
overhead conveyance vehicle reaches the transfer region and receives
the conveyed object to be collected from the device port, control
operations of the overhead conveyance vehicles such that the one
ovethead conveyance vehicle having reached the transfer region
receives the conveyed object to be collected from the device port while
the other overhead conveyance vehicle is waiting in the transfer region,
and control operations of the overhead conveyance vehicles such that
the other overhead conveyance vehicle places the conveyed object to be
delivered onto the device port after the ~one overhead conveyance
vehicle receives the conveyed object to be collected from the device
port. By this control, for example, when a period of time until the one
overhead conveyance vehicle reaches the transfer region is relatively
short, while congestion is prevented from occurring on a track on which
the other overhead conveyance vehicle is positioned, the conveyed
object to be collected can be received from the device port, and the
conveyed object to be delivered can be placed onto the device port.

[0010] In the conve&ance system according to one aspect of the present
invention, the controller may acquire an expected time for the one
overhead conveyance vehicle to reach the transfer region and, when the
expected time is shorter than a predetermined time, may control
operations of the overhead conveyance .vehicles such that the other
overhead conveyance vehicle waits in the transfer region until the one
overhead conveyance vehicle reaches the transfer region and receives
the conveyed object to be collected from the device port. By this

control, the period of time until the one overhead conveyance vehicle
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reaches the transfer region can be objectively determined, and
congestion on a track on which the other overhead conveyance vehicle
is positioned can be more reliably prevented from occurring.

[0011] The conveyance system according to one aspect of the present
invention may further include a controller configured to control
operations of the overhead conveyance vehicles. With respect to the
same device port, in a situation in which one of the overhead
conveyance vehicles on the first track and on the second.track needs to
receive from the device port the conveyed object to be collected from
the device port, and the other one of the overhead conveyance vehicles
on the first track and on the second track needs to place onto the device
port the conveyed object to be delivered to the device port, when the
other overhead conveyance vehicle has reached a transfer region
corresponding to the device port before the one overhead conveyance
vehicle reached the transfer region, the confroller may control
operations of the overhead conveyance vehicles such that the other
overhead conveyance vehicle places the conveyed object to be delivered
onto the storage section and receives the conveyed object to. be collected
from the device port, and control operations of the overhead conveyance
vehicles such that the one overhead conveyance vehicle having reached
the transfer region receives the conveyed object to be delivered from the
storage section and places the conveyed object to be delivered onto the
device port. By this control, for example, when a period of time until
the one overhead conveyance vehicle recaches the transfer region is
relatively long, while congestion is prevented from occurring on a track

on which the other overhead conveyance vehicle is positioned, the
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conveyed object fo be collected can be received from the device port,
and the conveyed object to be delivered can be placed onto the device
port.
[0012] In the conveyance system according to one aspect of the present
invention, the controller may acquire an expected time for the one
overhead conveyance vehicle to reach the transfer region and, when the
expected time is longer than a predetermined time, may control
operations of the overhead conveyance vehicles such that the other
overhead conveyance vehicle places the conveyed object to be delivered
onto the storage section and receives the conveyed object to be collected
from the device port. By this control, the period of time until the one
overthead conveyance vehicle reaches the transfer region can be
objectively determined, and congestion on a track on which the other
overhead conveyance vehicle is positioned can be more reliably
prevented from occurring.
Advantageous Effects of Invention
{0013] One aspect of the present invention can provide a conveyance
system that can improve efficiency of conveying conveyed objects to or
from device ports.
Brief Description of Drawings
[0014] FIG. 1 is a plan view of a conveyance system according to one
embodiment of the present invention.
FIG. 2 is a front view of part of the conveyance system in FIG. 1.
FIG. 3 is a diagram for explaining first reserving control in the
conveyance system in FIG. 1. '

FIG. 4 is a diagram for explaining the first reserving control in




10

15

20

25

FP16-0292-00

the conveyance system in FIG. 1.

FIG. 5 is a diagram for explaining the first reserving control in
the conveyance system in FIG. 1.

FIG. 6 is a diagram for explaining the first reserving control in
the conveyance system in FIG: 1.

FIG. 7 is a diagram for explaining the first reserving control in
the conveyancé system in FIG. 1.

FIG. 8 is a diagram for explaining second reserving control in
the conveyance system in FIG. 1.

FIG. 9 is a diagram for explaining the second reserving control
in the conveyance system in FIG. 1.

FIG. 10 is a diagram for explaining the second reserving control
in the conveyance system in FIG. 1.

FIG. 11 is a diagram for explaining the second reserving control
in the conveyance system in FIG. 1.

FIG. 12 is a diagram for explaining the second reserving control
in the conveyance system in FIG. 1.

FIG. 13 is a diagram for explaining the second reserving control
in the conveyance system in FIG: 1.

FIG. 14 is a diagram for explaining the second reserving control
in the conveyance system in FIG. 1.

FIG. 15 is a diagram for explaining the second reserving control
in the conveyance system in FIG. 1.

FIG. 16 is a diagram for explaining first interlocking control in
the conveyance system in FIG. 1.

FIG. 17 is a diagram for explaining the first interlocking control
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in the conveyance system in FIG. 1

FIG. 18 is a diagram for explaining second interlocking control
in the conveyance system in FIG. 1.

FIG. 19 is a diagram for explaining the second interlocking
control in the conveyance system in FIG. 1.

Description of Embodiments

[0015] A preferred embodiment of the present invention will now be
described in detail with reference to the drawings. Similar or
equivalent elements are designated by similar reference signs in each
drawing, and duplicate explanation is omitted.

[0016] [Configuration of Conveyance System]

As depicted in FIG 1 and FIG 2, a conveyance system 1
includes tracks 10A and 10B, a plurality of overhead conveyance
vehicles 20A and 20B, a plurality of storage shelves 40, and a controller
50. The tracks 10A and 10B are installed near a ceiling of a
semiconductor manufacturing plant including a plurality of
semiconductor processing devices 100. The overhead conveyance
vehicles 20A and 20B are overhead hoist transfers (OHTs), and travel in
one direction along the tracks 10A and 10B while being suspended from
the tracks 10A and 10B. In other words, the overhead conveyance
vehicles 20A and 20B travel on the tracks 10A and 10B, respectively, in
the extending direction thereof. In the following description, overhead
conveyance vehicles that travel along the track 10A are called overhcad
conveyance vehicles (first overhead conveyance vehicles) 204, and
overhead conveyance vehicles that travel along the track 10B are called

overhead conveyance vehicles (second overhead conveyance vchicles)
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20B. The overhead conveyance vehicles 20A and 20B each conveys a
front opening unified pod (FOUP) in which a plurality of semiconductor
wafers are accommodated to a device port 101 of each semiconductor
processing device 100. The storage shelves 40 are disposed so as to
correspond to the respective semiconductor processing devices 100.
For example, in the extending direction of the tracks 10A and 10B, at a
position corresponding to the device port 101 of each semiconductor
processing device 100, at least one storage shelf 40 is disposed. The
storage shelf 40 is disposed at the same position as the device port 101
of each semiconductpr processing device 100 in the extending direction
of the tracks 10A and 10B. Alternatively, the storage shelf 40
corresponding to each semiconductor processing device 100 is disposed
upstream (upstream in a direction in which the overhead conveyance
vehicles 20A and 20B travel) of the device port 101 of the
semiconductor processing device 100 in the extending direction of the
tracks 10A and 10B. The controller SO controls operations of the
overhead conveyance vehicles 20A and 20B.

[0017] The tracks 10A and 10B form inter-bay routes 13A and 13B,
intra-bay routes 14A and 14B, and branching tracks 15A and 15B,
respectively. The overhead conveyance vehicles 20A and 20B can
travel between the inter-bay routes 13A and 13B and the intra-bay
routes 14A and 14B via the branching tracks 15A and 15B, respectively.
The intra-bay routes 14A and 14B cach have a loop shape when viewed
from the vertical direction.

[0018] In the conveyance system 1, part of the intra-bay route 14A
forms a first track 11A, and part of the intra-bay route 14B forms a

10
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second track 11B. The first track 11A and the second track 11B are
formed with straight portions provided in the intra-bay routes 14A and
14B, respectively. The second track 11B is provided along the first
track 11A. In other words, the first track 11A and the second track 11B
are provided parallel such that directions in which ovethead conveyance
vehicles 20 travel on the tracks are the same direction. The second
track 11B is provided below (directly below) the first track 11A and
arranged parallel with the first track 11A in the vertical direction.
Specifically, as depicted in FIG. 2, for example, the second track 11B is
provided so as to be arranged below and parallel with the first track 11A
in the vertical direction in such a position that the first track 11 A and the
second track 11B coincide with each other when viewed from the
vertical direction. On side surfaces of the first track 11A and the
second track 11B, a plurality of transceiver units 12A and 12B are
configured to communicate with the overhead conveyance vehicles 20A
and 20B, respectively (see FIG. 3).

[0019] The device ports 101 are disposed outside of the intra~-bay routes
14A and 14B (on the peripheral side outer than the intra-bay routes 14A
and 14B each having a loop shape when viewed from the vertical
direction) along the direction in which the first track 11A and the second
track 11B extend. When the first track 11A and the second track 11B
each in a pair are focused on, the device ports 101 are provided so as to
be positioned below and on one side of the first track 11A and the
second track 11B that are arranged parallel in the vertical direction.
[0020] The device ports 101, onto which FOUPs 90 that are objects to

be conveyed by the overhead conveyance vehicles 20A and 20B are
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placed, transfer the FOUPs 90 to the corresponding semiconductor
processing devices 100. When semiconductor wafers accommodated
in the FOUPs 90 are processed by the semiconductor processing devices
100, the device ports 101 ftransfer the FOUPs 90 from the
semiconductor processing devices 100, and thus have the FOUPs 90
placed thereon.

[0021] Operation of each semiconductor processing device 100 is
controlled by a device controller 102 (see FIG. 3). The device
controller 102 communicates with overhead conveyance vehicles 20A
and 20B, and gives the overhead conveyance vehicles 20A and 20B
permission to transfer FOUPs 90 to device ports 101. In the present
embodiment, transferring FOUPs 90 to device ports 101 includes a case
that overhead conveyance vehicles 20A and 20B deliver (place) their
holding (loaded) FOUPs 90 to device ports 101 and a case that overhead
conveyance vehicles 20A and 20B collect (receive) FOUPs 90 placed
on device ports 101. In the present embodiment, transferring FOUPs
90 to storage shelves 40 includes a case that overhead comveyance
vehicles 20A and 20B deliver their holding FOUPs 90 to storage shelves
40 and a case that overhead conveyance vehicles 20A and 20B collect
FOUPs 90 placed on storage shelves 40.

[0022] On the storage shelves 40, FOUPs 90 are each placed. In other
words, the storage shelves 40 support FOUPs 90. A region on each
storage shelf 40 functions as a storage section 40a on which a FOUP 90
can be placed. The storage section 40a is a temporary storage region
onto which overhead conveyance vehicles 20A and 20B that have

stopped on the first track 11A and the second track 11B can transfer a
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FOUP 90.

[0023] When the first track 11A and the second track 11B each in a pair
are focused on, the storage shelves 40 are provided below and on the
other side of the first track 11A and the second track 11B opposed to the

one side thereof on which the device ports 101 are provided. In other

~ words, when viewed from the vertical direction, the storage shelves 40

are provided on the side opposed to the device ports 101 with the first
track 11A and the second track 11B interposed therebetween. The
device ports 101 are provided inside the intra-bay routes 14A and 14B

- each having a loop shape. The device ports 101 are provided along the

direction in which the first track 11A and the second track 11B extend,
and are provided below the second track 11B in the vertical diréction.
[0024] As described above, the conveyance system 1 includes: the first
track 11A and the second track 11B that are arranged parallel in the
vertical direction such that the device ports 101 are positioned below
and on the one side of both tracks; the overhead conveyance vehicles
(first overhead conveyance vehicles) 20A and the overhead conveyance
vehicles (second overhead conveyance vehicles) 20B configured to
travel along the first track 11A and the second track 11B, respectively,
and convey FOUPs 90; and the storage shelves 40 provided below and
on the other side of the first track 11A and the second track 11B
opposed to the one side thereof, and configured such that FOUPs 90 are
placed thereon.

[0025] Each overhead conveyance vehicle 20A travels along the first
track 11A to convey a FOUP 90. Each overhead conveyance vehicle
20B travels along the second track 11B to convey a FOUP 90. The

13
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overhead conveyance vehicles 20A and 20B convey the FOUPs 90, for
example, between device ports 101 and 101, between storage shelves 40
and 40, and between a device port 101 and a storage shelf 40.

[0026] The overhead conveyance vehicles 20A and 20B each have a
conveyed-object transfer mechanism configured to transfer a FOUP 90
to or from a device port 101 and a storage shelf 40. The
conveyed-object transfer mechanism includes a gripping unit 21, a
hoisting mechanism 22, and a movement mechanism 23. The
overhead conveyance vehicles 20A and 20B have transceiver units 24A
and 24B, respectively.

[0027] The gripping unit 21 is a device configured to grip and release a
flange portion 91 of a FOUP 90. The gripping unit 21 can grip the
flange portion 91 of the FOUP 90. When each of the overhead
conveyance vehicles 20A and 20B receives a FOUP 90 from a device
port 101 and a storage shelf 40, the corresponding gripping unit 21 grips
the flange portion 91 of the FOUP 90. The gripping unit 21 releases
the flange portion 91 of the FOUP 90 when each of the overhead
conveyance vehicles 20A and 20B places the FOUP 90 onto a device
port 101 and a storage shelf 40.

[0028] The hoisting mechanism 22 is a device configured to raise and
lower the gripping unit 21 in the vertical direction. The hoisting
mechanism 22 can raise and lower the gripping unit 21 in the vertical
direction. The hoisting mechanism 22 includes a winding mechanism
22a and a belt 22b. The winding mechanism 22a is supported by the
movement mechanism 23. The winding mechanism 22a is a device

configured to wind up and wind down the belt 22b in the vertical
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direction. The winding mechanism 22a can wind up and wind down
the belt 22b in the vertical direction. The belt 22b is suspended from
the winding mechanism 22a, and suppofts the gripping unit 21 at the
lower end thereof. The hoisting mechanism 22 can raise and lower a
FOUP 90 gripped by the gripping unit 21 for a distance at least allowing
the FOUP 90 to reach the device port 101 and the storage shelf 40.
[0029] The movement mechanism 23 is a device configured to move
the gripping unit 21 and the hoisting mechanism 22 from each of the
overhead conveyance vehicles 20A and 20B toward both sides thereof.
The movement mechanism can move the gripping unit 21 and the
hoisting mechanism 22 from each of the overhead conveyance vehicles
20A and 20B toward both sides thereof. Specifically, the movement
mechanism 23 can move the gripping unit 21 and the hoisting
mechanism 22 from each of the overhead conveyance vehicles 20A and
20B in the horizontal direction orthogonal to the traveling direction of
the overhead conveyance vehicles 20A and 20B. The movement
mechanism 23 can move the gripping unit 21 and the hoisting
mechanism 22 to above each of the device port 101 and the storage
shelf 40. When a FOUP 90 is gripped by the gripping unit 21, the
movement mechanism 23 can move the FOUP 90 to or from above the
device port 101 and the storage shelf 40 in the vertical direction.

[0030] Each of the overhead conveyance vehicles 20A and 20B that
stops on the first track 11A and the second track 11B, respectively, can
transfer a FOUP 90 to or from both a device port 101 and a storage shelf
40 that are positioned beside and below the first track 11A and the

second track 11B. In other words, an overhead conveyance vehicle
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20A. and an overhead conveyance vehicle 20B can transfer FOUPs 90 to

or from the same device port 101 and the same storage shelf 40. Thus,
both the overhead conveyance vehicle 20A on the first track 11A and
the overhead conveyance vehicle 20B on the second track 11B can

deliver and receive (transfer) FOUPs 90 to or from the device port 101.

'Furthermore, both the overhead conveyance vehicle 20A on the first

track 11A and the overhead conveyance vehicle 20B on the second track
11B can deliver and receive FOUPs 90 to or from the storage shelf 40.
In other words, each storage shelf 40 includes a storage section 40a that
is shared by an overhead conveyance vehicle 20A traveling on the first
track 11A and an overhead conveyance vehicle 20B traveling on the
second track 11B.

[0031] Specifically, each of the overhead conveyance vehicles 20A and
20B, from a state in which the corresponding gripping unit 21 grips the
flange portion 91 of a FOUP 90 directly below the first track 11A and
the second track 11B, causes the corresponding movement mechanism
23 to operate to move the FOUP 90 to above each of the device port 101
and the storage shelf 40. Subsequently, each of the overhead
conveyance vehicles 20A and 20B causes the corresponding winding
mechanism 22a to operate to wind down the belt 22b, thereby lowering
the FOUP 90 to place the FOUP 90 onto the device port 101 or onto the
storage shelf 40. As described above, each of the overhead
conveyance vehicles 20A and 20B transfers (places) the FOUP 90 to the
device port 101 and the storage shelf 40.

[0032] Each of the overhead conveyance vehicles 20A and 20B causes.

the gripping unit 21 to grip the flange portion 91 of the FOUP 90 placed
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on the dévicé port 101 or on the storage shelf 40. Subsequently, each
of the overhead conveyance vehicles 20A and 20B causes the wﬁnding
mechanism 22a to operate to wind up the belt 22b, thereby raising the
FOUP 90. Subsequently, each of the overhead conveyance vehicles
20A and 20B causes the movement mechanism 23 to operate to move
the FOUP 90 to directly below the first track 11A and the second track
11B. As described above, each of the overhead conveyance vehicles
20A and 20B transfers (receives) the FOUP 90 from the device port 101
or the storage shelf 40.

[0033] The transceiver units 24A and 24B are provided to upper
surfaces of the overhead conveyance wvehicles 20A and 20B,
respectively (see FIG. 3). The transceiver unit 24A can communicate
with the fransceiver units 12A provided to the first track 11A. The
transceiver units 12A and 24A are transceiver units including 8-bit
sensors configured to communicate with each other according to the
SEMI standard E84. The transceiver unit 24B can communicate with
the transceiver units 12B provided to the second track 11B. The
transceiver units 12B and 24B are transceiver units including 8-bit
sensors configured to communicate with each other according to the
SEMI standard E84. When overhead conveyance vehicles 20A and
20B are positioned where communication with the transceiver units 12A
and 12B can be performed, the transceiver units 24A and 24B are
connected to the device controller 102 via the transceiver units 12A and |
12B.

[0034] The controller 50 controls operations of the overhead

conveyance vehicles 20A and 20B. The controller 50 includes local
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controllers 52A and 52B configured to respectively control operations
of overhead conveyance vehicles 20A and 20B positioned in each area
and a host controller 51 configured to communicate with the respective
local controllers 52A and 52B to centrally control the respective local
controllers 52A and 52B (sce FIG. 3). Areas under control of the
respective local controllers 52A and 52B are areas that are different
between the first track and the second track, and also are areas that are
different for different semiconductor processing devices 100. The
method of dividing the areas under control of the respective local
controllers 52A and 52B is not limited to this.

[0035] [Reserving Control in Conveyance System]

In the conveyance system 1 configured as described above, for
example, reserving control described below can be performed. The
transfer region R for each device port 101 in the following description
means a region where, on the first track 11A and on the second track
11B, overhead conveyance vehicles 20A and 20B can stop and transfer
a FOUP 90 to the device port 101. The transfer region R for each
device port 101 is a region that is, on the first track 11A and on the
second track 11B, at the same position as the device port 101 and the
corresponding storage shelf 40 in the direction along each of the first
track 11A and the second track 11B. Alternatively, in a mode in which
the storage shelf 40 corresponding to each device port 101 is provided
upstream of the device port 101 in this direction, the transfer region R
for the device port 101 includes a region that is at the same position as
the storage shelf 40 corresponding to the device port 101 in the

direction.
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[0036] First reserving control will be described first. In the first
reserving control, with respect to the same device port 101, if one
overhead conveyance vehicle of overhead conveyance vehicles 20A and
20B is to receive a FOUP 90 from the device port 101 and the other
overhead conveyance vehicle is to place another FOUP 90 onto the
device port 101 having become empty, when the other overhead
conveyance vehicle has reached a transfer region R corresponding to the
device port 101 before the one overhead conveyance vehicle did, the
controller 50 performs control such that the other overhead conveyance
vehicle waits in the transfer region R until the one overhead conveyance
vehicle reaches the transfer region R and receives the FOUP 90 from the
device port 101, performs control such that the one overhead
conveyance vehicle having reached the transfer region R receives the
FOUP 90 from the device port 101 while the other overhead conveyance
vehicle is waiting in the transfer region R, and performs control such
that the other overhead conveyance vehicle places the other FOUP 90
onto the device port 101 after the one overhead conveyance vehicle
receives the FOUP 90 from the device port 101.

[0037] Specifically, as depicted in FIG 3, for example, with respect to
the same device port 101, in a situation in which an overhead
conveyance vehicle 20B (i.e., an empty vehicle) that is not loaded with
a FOUP 90 (that is in an empty state) needs to receive a FOUP 90B that
is a FOUP 90 to be collected from the device port 101 from the device
port 101, and an overhead conveyance vehicle 20A (i.e., a full vehicle)
that is loaded with a FOUP 90 (that is in a full state) needs to place this
FOUP 90A that is a FOUP 90 to be delivered to the device port 101 onto

19
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the device port 101, when the overhead conveyance vehicle 20A has
reached a transfer region R (see FIG. 1) corresponding to the device port
101 before the overhead conveyance vehicle 20B did, the controller 50
controls operations of the overhead conveyance vehicles 20A and 20B
5 such that the overhead conveyance vehicle 20A waits in the transfer
region R until the overhead conveyance vehicle 20B reaches the transfer
region R and receives the FOUP 90B from the device port 101.
Subsequently, as depicted in FIG. 4 and FIG 5, the controller 50
controls operations of the overhead conveyance vehicles 20A and 20B
10 such that the overhead conveyance vehicle 20B having reached the
transfer region R receives the FOUP 90B from the device port 101.
Subsequently, as depicted in FIG. 6, the controller 50 controls the
operations of the overhead conveyance vehicles 20A and 20B such that
the overhead conveyance vehicle 20B travels from the transfer region R
15 toward the next destination. Subsequently, ‘as depicted in FIG. 7, the
controller 50 controls operations of the overhead conveyance vehicles
20A and 20B such that the overhead conveyance vehicle 20A places the
FOUP 90A onto the device port 101.
[0038] The following describes second reserving control. In the
20 second reserving control, with respect to the same device port 101, if
one overhead conveyance vehicle of overhead conveyance vehicles 20A
and 20B is to receive a FOUP 90 from the device port 101 and the other
overhead conveyance vehicle is to place another FOUP 90 onto the
device port 101 having become empty onto the device port 101, when
25 the other overhead conveyance vehicle has reached a transfer region R

corresponding to the device port 101 before the one overhead
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conveyance vehicle did, the controller 50 performs control such that the
other overhead conveyance vehicle places the other FOUP 90 onto the
corresponding storage shelf 40 and receives the FOUP 90 from the
device port 101, and pei’forms control such that the one overhead
conveyance vehicle having reached the transfer region R receives the
other FOUP 90 from the storage shelf 40 and places the other FOUP 90
onto the device port 101.

[0039] Specifically, as depicted in FIG 8 and FIG. 9, for example, with
respect to the same device port 101, in a situation in which an overhead
conveyance vehicle 20B in an empty state needs to receive a FOUP 90B
that is a FOUP 90 to be collected from the device port 101 from the
device port 101, and an overhead conveyance vehicle 20A in a full state
needs to place a FOUP 90A that is a FOUP 90 to be delivered to the
device port 101 onto the device port 101, when the overhead
conveyance vehicle 20A has reached a transfer region R (see FIG. 1)
corresponding to the device port 101 before the overhead conveyance
vehicle 20B did, the controller 50 controls operations of the overhead
conveyance vehicles 20A and 20B such that the overhead conveyance
vehicle 20A places the FOUP 90A onto the corresponding storage shelf
40. Subsequently, as depicted in FIG. 10 and FIG. 11, the controller 50
controls operations of the overhead conveyance vehicles 20A and 20B
such that the overhead conveyance vehicle 20A receives the FOUP 90B
from the device port 101. Subsequently, as depicted in FIG. 12, the
controller 50 controls operations of the overhead conveyance vehicles
20A and 20B such that the overhéad conveyance vehicle 20A travels

from the transfer region R toward the next destination. Subsequently,
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as depicted in FIG: 13 and FIG. 14, the controller 50 controls operations
of the overhead conveyance vehicles 20A and 20B such that the
overhead conveyance vehicle 20B having reached the transfer region R
receives the FOUP 90A from the storage shelf 40. Subsequently, as
depicted in FIG. 15, the controller 50 controls operations of the
overhead .conveyance vehicles 20A and 20B such that the overhead
conveyance vehicle 20B places the FOUP 90A received from the
storage shelf 40 onto the device port 101.

[0040] In the conveyance system [, the controller 50 acquires an
expected time for the one overhead conveyance vehicle to reach the
transfer region R and, when the expected time is shorter than a
predetermined time, performs control such that the overhead
conveyance vehicle waits in the transfer region R until the one overhead
conveyance vehicle reaches the transfer region R and receives the
FOUP 90 from the device port 101. In the conveyance system 1, the
controller 50 acquires the expected time for the one overhead
conveyance vehicle to reach the transfer region R and, when the
expected time is longer than the predetermined time, performs control
such that the other overhead conveyance vehicle places the other FOUP
90 onto the storage shelf 40 and receives the FOUP 90 from the device
port 101.

[0041] Specifically, in the conveyance system 1, before performing the
first reserving control or the second reserving control, the controller 50
acquires an expected time from when the overhead conveyance vehicle
20A has reached the transfer region R (see FIG. 1) corresponding to the

device port 101 before the overhead conveyance vehicle 20B did until
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when the overhead conveyance vehicle 20B reaches the transfer region.
More specifically, in response to an inquiry from the corresponding
local confroller 52A, the host controller 51 calculates the expected time.
Subsequently, the controller 50 determines whether the expected time is
equal to or shorter than the predetermined time. Subsequently, the
controller 50 performs the first reserving control if having determined
that the expected time is equal to or shorter than the predetermined time,
and performs the second reserving control if having determined that the
expected time is longer than the predetermined time.
[0042] [Interlocking Control in Conveyance System]

In the conveyance system 1, for example, interlocking control
described below can be performed.
[0043] First interlocking control will be described first. In the first
interlocking control, when both of overhead conveyance vehicles 20A
and 20B are to transfer FOUPs 90 to or from the same device port 101,
the controller 50 permits transfer operation performed by one overhead
conveyance vehicle thereof, and prohibits transfer operation performed
by the other overhead conveyance vehicle during the permitted transfer
operation.
[0044] Specifically, as depicted in FIG. 16 and FIG. 17, the controller 50
performs communication between the host controller 51 and the local
controllers 52A and 52B. With respect to the same device port 101, in
a situation in which both of the overhead conveyance vehicles 20A and
20B need to perform device port-side transfer operations of transferring
FOUPs 90 at the same time, the controller 50 permits only either one of

the overhead conveyance vehicles 20A and 20B to communicate with
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the device controller 102. Consequently, to the overhead conveyance
vehicle that has not been permitted to communicate with the device -
controller 102, transfer permission will not be given from the device
confroller 102. Afier the overhead conveyance vehicle that has been
permitted to communicate with the device controller 102 completes the
device port-side transfer operation, the overhead conveyance vehicle
that had not been permitted to communicate with the device controller
102 is permitted to communicate with the device controller 102. The
controller 50 does not necessarily have to permit an overhead
conveyance vehicle that has reached the tfansfer region R earlier among
the overhead 'conveyancc vehicles 20A and 20B to communicate with
the device controller 102. In the illustrated example, during a period
when the device port-side transfer operation is being performed by the
overhead conveyance vehicle 20A, the controller 50 controls operations
of the overhead conveyance vehicles 20A and 20B so as to prohibit the
device port-side transfer opération from being performed by the
overhead conveyance vehicle 20B.  Specifically, during a period when
the gripping unit 21 of the overhead conveyance vehicle 20A is being
moved to above the device port 101 onto which transfer is to be
performed by the movement mechanism 23, the controller 50 controls
operations of the overhead conveyance vehicles 20A and 20B so as to
prohibit the gripping unit 21 of the overhead conveyance vehicle 20B
from being moved to above the device port 101 onto which transfer is to
be performed by the movement mechanism 23.

[0045] The following describes second interlocking control. In the

second interlocking control, when both of overhead conveyance
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vehicles 20A and 20B are to transfer FOUPs 90 to or from the same
storage shelf 40, the controller 50 permits transfer operation performed
by one overhead conveyance vehicle thereof, and prohibits transfer
operation performed by the other overhead conveyance vehicle during
the permitted transfer operation. |

[0046] Specifically, as depicted in FIG: 18 and FIG. 19, the controller 50
performs communication between the host controller 51 and the local
controllers 52A and 52B. With respect to the same storage shelf 40, in
a situation in which both of the overhead conveyance vehicles 20A and
20B need to perform storage section-side transfer operations of
transferring FOUPs 90 at the same time, the controller 50 permits only
either ;)ne of the overhcad conveyance vehicles 20A and 20B to transfer
the FOUP 90 to or from the storage shelf 40. The controller 50 does
not necessarily have to permit an overhead conveyance vchicle that has
reached the transfer region R earlier among the overhead conveyance
vehicles 20A and 20B to communicate with the device controller 102.
In the illustrated example, during a period when the storage section-side
transfer operation is being performed by the overhcad conveyance
vehicle 20A, the controller 50 controls opcrations of the overhead
conveyance vehicles 20A and 20B so as to prohibit the storage
section-side transfer operation from being performed by the overhead
conveyance vehicle 20B. Specifically, during a period when the
gripping unit 21 of the overhead conveyance vehicle 20A is being
moved to above the storage shelf 40 onto which transfer is to be
performed by the movement mechanism 23, the controller 50 controls

operations of the overhead conveyance vehicles 20A and 20B so as to
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prohibit the gripping unit 21 of the overhead conveyance vehicle 20B
from being moved to above the storage shelf 40 onto which transfer is
to be performed by the movement mechanism 23.

[0047] [Operations and Effects]

As described above, in the conveyance system 1, both overhead
conveyance vehicles of an overhead conveyance vehicle 20A on the first
track 11A and an overhead conveyance vehicle 20B on the second track
11B can transfer FOUPs 90 not only to or from the same device port
101 but also to or from the same storage shelf 40. This enables
operation to be performed in which, for example, a FOUP 90 that has
been placed on the storage shelf 40 by one overhead conveyance vehicle |
of an overhead conveyance vehicle 20A on the first track 11A and an
overhead conveyance vehicle 20B on the second track 11B is received
from the storage shelf 40 and is placed onto the device port 101 by the
other overhead conveyance vehicle. ‘Thus, with this conveyance

system 1, efficiency of conveying FOUPs 90 to or from the device port

- 101 can be improved.

[0048] The conveyance system 1 further includes the controller 50
configured to control operations of the overhead conveyance vehicles
20A and 20B. In a situation in which both overhead conveyance
vehicles of overhead conveyance vehicles 20A and 20B need to perform
device port-side transfer operations of transferring FOUP 90 to or from
the same device port 101, during the device port-side transfer operation
performed by one of the overhead conveyance vehicles 20A and 20B,
the controller 50 prohibits the device port-side transfer operation

performed by the other. In a situation in which both of overhead
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conveyance vehicles 20A and 20B need to perform storage section-side
transfer operations of transferring FOUPs 90 to or from the same
storage shelf 40, during the storage section-side transfer operation

performed by one of the overhead conveyance vehicles 20A and 20B,

the controller prohibits the storage section-side transfer operation

performed by the other. This control can reliably prevent both
overhead conveyance vehicles of overhead conveyance vehicles 20A
and 20B from simultancously performing the device port-side transfer
operations of transferring FOUPs 90 to the same device port 101, and
also prevent both overhead conveyance vehicles of overhead
conveyance vehicles 20A and 20B from simultaneously performing the
storage section-side transfer operations of transferring FOUPs 90 to the
same storage shelf 40.

[0049] The conveyance system 1 further includes the controller 50
configured to control operations of the overhead conveyance vehicles
20A and 20B. With respect to the same device port 101, in a situation,
in which an overhead conveyance vehicle 20B needs to receive a FOUP
90B that is a FOUP 90 to be collected from the device port 101 from the
device port 101, and an overhead conveyance vehicle 20A needs to
place a FOUP 90A that is a FOUP 90 to be delivered to the device port
101 onto the device port 101, when the overhead conveyance vehicle
20A has reached a transfer region R corresponding to the device port
101 before the overhcad conveyance vehicle 20B did, the controlier 50
controls operations of the overhead conveyance vehicles 20A and 20B
such that the overhcad conveyance vehicle 20A waits in the transfer

region R until the overhead conveyance vehicle 20B reaches the transfer
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region R and receives the FOUP 90B to be collected from the device
port 101, controls operations of the overhead conveyance vehicles 20A
and 20B such that the overhead conveyance vehicle 20B having reached
the transfer region R receives the FOUP 90B to be collected from the
device porf 101 while the overhead conveyance vehicle 204 is waiting
in the transfer region R, and controls operations of the overhead
conveyance vehicles 20A and 20B such that the overhead conveyance
vehicle 20A places the FOUP 90A to be delivered onto the device port
101 after the overhead conveyance vehicle 20B receivés the FOUP 90B
to be collected from the device port 101. By this control, for example,
when a period of time until the overhead conveyance vehicle 20B
reaches the transfer region R is relatively short, while congestion is
prevented from occurring on the first track 11A on which the overhead
conveyance vehicle 20A is positioned, the FOUP 90B to be collected
can be received from the device port 101, and the FOUP 90A to be
delivered can be placed onto the device port 101.

[0050] In the conveyance system 1, the controller 50 acquires an
expected time for the overhead conveyance vehicle 20B to reach the
transfer region R and, when the expected time is equal to or shorter than
a predetermined time, controls operations of the overhead conveyance
vehicles 20A and 20B-such that the overhead conveyance vehicle 20A
waits in the transfer region R until the overhead conveyance vehicle
20B reaches the transfer region R and receives the FOUP 90B to be
collected from the device port 101. By this control, the period of time
until the overhead conveyance vehicle 20B reaches the transfer region R

can be objectively determined, and congestion on the first track 11A on
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which the overhead conveyance vehicle 20A is positioned can be more
reliably prevented from occurring.

[0051] The conveyance system 1 further includes the controller 50
configured to control operations of the overhead conveyance vehicles
20A and 20B. 'With respect to the same device port 101, in a situation
in which an overhead conveyance vehicle 20B needs to receive a FOUP
90B that is a FOUP 90 to be collected from the device port 101 from the
device port 101 and an overhead conveyance vehicle 20A needs to place
a FOUP 90A that is a FOUP 90 to be delivered to the device port 101
onto the device port 101, when the overhead conveyance vehicle 20A
has reached a transfer region R corresponding to thé device port 101
before the overhead conveyance vehicle 20B did, the controller 50
controls operations of the overhead conveyance vehicles 20A and 20B
such that the overhead conveyance vehicle 20A places the FOUP 90A to
be delivered onto the corresponding storage shelf 40 and receives the
FOUP 90B to be collected from the device port 101, and controls
operations of the overhead convelyance vehicles 20A and 20B such that
the overhead conveyance vehicle 20B having reached the transfer
region R receives the FOUP 90A to be delivered from the storage shelf
40 and places the FOUP 90A to be delivered onto the device port 101.
By this control, for example, when a period of time until the overhead
conveyance vehicle 20B reaches the transfer region R is relatively long,
while congestion is prevented from occurring on the first track 11A on
which the overhead conveyance vehicle 20A is positioned, the FOUP
90B to be collected can be received from the device port 101, and the
FOUP 90A to be delivered can be placed onto the device port 101.
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[0052] In the conveyance system 1, the controller 50 acquires an
expected time for the overhead conveyance vehicle 20B to reach the
transfer region R and, when the expected time is longer than a
predetermined time, controls operations of the overhead conveyance
vehicles 20A and 20B such that the overhead conveyance vehicle 20A
places the FOUP 90A to be delivered onto the storage shelf 40 and
receives the FOUP 90B to be collected from the device port 101. By
this control, the period of time until the overhead conveyance vehicle
20B reaches the transfer region R can be objectively determined, and
congestion on the first track 11A on which the overhead conveyance
vehicle 20A is positioned can be more reliably prevented from
occurring.

[0053] [Modifications]

In the foregoing, one embodiment of the present invention has
been described, but the present invention is not limited to the
embodiment. For example, the first track 11A and the second track
11B may be configured to be capable of being mutually used by the
overhead conveyance vehicles 20A and 20B.

[0054] The embodiment has been described in which, in the reserving
control, the overhead conveyance vehicle 20B is an empty vehicle, the
overhead conveyance vehicle 20A is a full vehicle, and the overhead
conveyance vehicle 20A reaches the transfer region R of the device port
101 before the overhead conveyance vehicle 20B did. However,
conversely, the overhead conveyance vehicle 20A may be an empty
vehicle, the overhead conveyance vehicle 20B may be a full vehicle,

and the overhead conveyance vehicle 20B may reach the transfer region
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R of the device port 101 before the overhead conveyance vehicle 20A
did. Inthis case also, reserving control is performed that is the same as
the reserving control described except that the tracks on which the
overhead conveyance vehicle in a full state and the overhead t.faveling
vehicle in an empty state travel change places.

[0055] The method for the controller 50 to acquire the expected time
from when the overhead conveyance vehicle 20A in a full state has
reached the transfer region R until when the overhead conveyance
vehicle 20B in an empty state reaches the transfer region R in the
embodiment is not limited to the method for the host controller 51 to
calculate the expected time. For example, the controller 50 may make
an inquiry to a higher-level controller, and may receive information on
the expected time from the higher controller.

[0056] The embodiment has been described in which the controller 50
performs the first reserving control if having determined that the
expected time is equal to or shorter than the predetermined time, and
performs tﬁe second reserving control if having determined that the
expected time is longer than the predetermined time. -However, the
controller may perform the first reserving control if having determined
that the expected time is shorter than the predetermined time, and may
perform the second reserving control if having determined that the
expected time is equal to or longer than the predetermined time.

[0057] The embodiment has been described in which the controller 50
receives the expected time, performs the first reserving control if having
determined that the expected time is equal to or shorter than the

predetermined time, and performs the second reserving control if having
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determined that the expected time is longer than the predetermined time.
However, the controller 50 may perform the second reserving control at
the time when the overhead conveyance vehicle 20A has reached the
transfer region R without acquiring the expected time. In other words,
the controller may prefer performing the second reserving control over
performing the first reserving control. .

{0058] In the embodiment, without receiving the expected time, the
overhead conveyance vehicle 20A may be caused to wait for a
predetermined time (e.g., 10 seconds) after reaching the transfer region
R, and the second reserving control may be performed if the overhead
conveyance vehicle 20B does not reach the transfer region R during a
period when the overhead conveyance vehicle 20A is waiting in the
transfer region R. In this case, instead of the second reserving control,
operations of the overhead conveyance vehicles 20A and 20B may be
controlled such that the overhead conveyance vehicle 20B starts the
next operation (e.g., operation of placing a FOUP 90A on a storage shelf
40, or operation of circling one round on a track while holding the
FOUP 90A).

[0059] The embodiment has been described in which, in the
interlocking control, the controller 50 controls operations of the
overhead conveyance vehicles 20A and 20B such that the device
port-side transfer operation or the storage section-side transfer operation
is prohibited from being performed by the overhead conveyance vehicle
20B during a period when the device port-side transfer operation or the
storage section-side transfer operation is being performed by the

overhead conveyance vehicle 20A. However, the controller 50 may
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control operations of the overhead coﬁveyance vehicles 20A and 20B
such that the device port-side transfer operation or the storage
section-side transfer operation is prohibited from being performed by
the overhead conveyance vehicle 20A during a period when the device
port-side transfer operation or the storage section-side transfer operation
is being performed by the overhead conveyance vehicle 20B.

[0060] In the embodiment, control may be performed by the local
controllers 52A and 52B without the host controller 51 being involved.

- In other words, in the interlocking control, the local controllers 52A and

52B may communicate with each other, and the overhead conveyance
vehicles 20A and 20B may be controlled by the local controllers 52A
and 52B.

[0061] In the embodiment, in addition to the first track 11A and the
second track 11B, a third track may be provided in such a position that
the third track coincides with the first track and the second track when
viewed from the vertical direction. In other words, three tracks may be
arranged parallel in the vertical direction. Specifically, the third track
may be provided along the first track 11A and the second track 11B and
arranged below and parallel with the second track 11B in the vertical
direction such that the device ports 101 are positioned below and on the
one side of the third track. Also in this configuration, the reserving
control and the interlocking control described above can be used in the
same manner as in the emb.odiment.

[0062] In the embodiment, four or more tracks may be arranged parallel
in the vertical direction. Also in this configuration, the reserving

control and the interlocking control described above can be used in the
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same manner as in the embodiment.

[0063] In the embodiment, conveyed objects conveyed by the
conveyance system of the present invention are not limited to FOUPs 90
in each of which a plurality of semiconductor wafers are
accommodated, and may be other containers in each of which glass
wafers, reticles, or the like are accommodated. The conveyance
system of the present invention can be used not only in the
semiconductor manufacturing plant, but also in other facilities.
Reference Signs List

[0064] 1... conveyance system, 11A... first track, 11B... second track,
20A, 20B... overhead conveyance vehicle, 21... gripping unit, 22...
hoisting méohanisrn, 23... movement mechanism, 40a... storage section,
50... controller, 90, 90A, 90B... FOUP (conveyed object), 101... device

port, R... transfer region
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CLAIMS
1. A conveyance system comprising:

a first track provided such that a device port is posiﬁoned below
and on one side of the first track;

a second track pfovided along the first track and arranged below
and paralle] with the first track in a vertical direction such that the
device port is positioned below and on the one side of the second track; |

a plurality of overhead conveyance vehicles configured to travel
along each of the first track and the second track, and each of the
plurality of overhead conveyance vehicles configured to convey a
conveyed object; and

a storage section provided below and on the other side of the
first track and the second track, the other side opposed to the one side of
the first track and the second track, and configured to have the conveyed
object placed thereon, wherein

each overhead conveyance vehicle comprises:

a gripping unit capable of gripping the conveyed object;

a movement mechanism capable of moving the gripping unit to
a position above the device port or above the storage section; and

a hoisting niechanism capable of raising and lowering, with
respect to the device port or the storage section, the gripping unit, which
has been moved to the position above the device port or above the

storage section by the movement mechanism.

2. The conveyance system according to claim 1 further comprising

a controller configured to confrol operations of the overhead
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conveyance vehicles, wherein

in a situation in which one of the overhead conveyance vehicles
on the first track and one of the overhead conveyance vehicles on the
second track need to perform device port-side transfer operationsr of
transferring the conveyed objects to or from the same device pot,
during the device port-side transfer operation performed by one of the
overhead conveyance vehiclés on the first track and on the second track,
the controller prohibits the other one of the overhead conveyance
vehicles from performing the device port-side transfer operaﬁbn, and

in a situation in which one of the overhead conveyance vehicles
on the first track and one of the overhead conveyance vehicles on the
second track need to perform storage section-side transfer operations of
transferring the conveyed objects to or from the same storage section,
during the storage section-side transfer operation performed by one of
the overhead conveyance vehicles on the first track and on the second
track, the controller prohibits the other one of the overhead conveyance

vehicles from performing the storage section-side fransfer operation.

3. The conveyance system according to claim 1 further comprising
a controller configured to control operations of the overhead
conveyance vehicles, wherein

with respect to the same device port, in a situation in which one
of the overhead conveyance vehicles on the first track and on the second
track needs to receive from the device port the conveyed object to be
collected from the device port, and the other one of the overhead

conveyance vehicles on the first track and on the second track needs to
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place onto the device port the conveyed object to be delivered to the

device port, when the other overhead conveyance vehicle has reached a

transfer région corresponding to the device port before the one overhead
conveyance vehicle reached the transfer region,

the controller

controls operations of the overhead conveyance vehicles such
that the other overhead conveyance vehicle waits in the transfer region
until the one overhead conveyance vehicle reéches the transfer region
and receives the conveyed object to be collected from the device port,-

controls operations of the overhead conveyance vehicles such
that the one overhead conveyance vehicle having reached the transfer
region receives the conveyed object to be collected from the device port
while the other overhead conveyance vehicle is waiting in the transfer
region, and

controls operations of the overhead conveyance vehicles such
that the other overhead conveyance vehicle places the conveyed object
to be delivered onto the device port after the one overhead conveyance
vehicle receives the conveyed object to be collected from the device

port.

4. The conveyance system according to claim 3, wherein the
controller acquires an expected time for the one overhead conveyance
vehicle to reach the transfer region and, when the expected time is
shorter than a predetermined time, controls operations of the overhead
conveyance vehicles such that the other overhead conveyance vehicle

waits in the transfer region until the one overhead conveyance vehicle
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reaches the transfer region and receives the conveyed object to be

collected from the device port.

5. The conveyance system according to claim 1 further comprising
a controller configured to control operations of the overhead
conveyance vehicles, wherein |

with respect to the same device port, in a situation in which one
of the overhead conveyance vehicles on the first track and on the second
track needs to receive from the device port the conveyed object to be
collected from the device port, and the other one of the overhead
conveyance vehicles on the first track and on the second track needs to
place onto the device port the conveyed object to be delivered to the
device port, when the other overhead conveyance vehicle has reached a
transfer region corresponding to the device port before the one overhead
conveyance vehicle reached the transfer region,

the controller

controls operations of the overhead conveyance vehicles such
that the other overhead conveyance vehicle places the conveyed object
to be delivered onto the storage section and receives the conveyed
object to be collected from the device port, and

controls operations of the overhead conveyance vehicles such
that the one overhead conveyance vehicle having reached the transfer
region receives the conveyed object to be delivered from the storage
section and places the conveyed object to be delivered onto the device

port.
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0. The conveyance system according to claim 5, wherein the
controller acquires an expected time for the one overhead conveyance
vehicle to reach the transfer region and, when the expected time is
fonger than é predetermined time, controls operations of the overhcad
conveyance vehicles such that the other overhead conveyance vehicle
places the conveyed object to be delivered onto the storage section and

receives the conveyed object to be collected from the device port.
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