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[DESCRIPTION]

[Title of Invention]
TRANSPORTATION SYSTEM
[Technical Field]

[0001]

The present invention relates to a transportation system in
which a transportation vehicle which transports an article is
controlled.

[Background Art]
[0002] ,

There are conventional transportation systems in which
articles are transported by a transportation vehicle such as an
overhead transportation vehicle.

[0003]

For example, a semiconductor plant for manufacturing
semiconductor devices is divided into areas for different processes.
Each of the areas is referred to as a bay and has a circuit track along
which overhead transportation vehicles travel around unidirectionally,
[0004]

Each of the transportation vehicles travels along the circuit
track to transport articles such as wafers, which are material for
semiconductor devices, to a manufacturing apparatus in the bay.
The transportation vehicles therefore stop at a predetermined
position. PTL 1 discloses a technique to stop an overhead traveling
vehicle (transportation vehicle) at a stop position.

[Citation List]
[Patent Literature]
[0005]
[PTL 1]
Japanese Unexamined Patent Application Publication Number
2005-202464
[Summary of Invention]
[Technical Problem]
[0006]
A manufacturing apparatus installed in a plant may be
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provided with an apparatus detachable from the manufacturing
apparatus (hereinafter referred to as a detachable apparatus).
[0007]

A transportation vehicle may transport an article to a position
where the manufacturing apparatus, from which the detachable
apparatus is detached, provides the transportation vehicle with a
product manufactured by the manufacturing apparatus. When the
transportation vehicle stops at different positions depending on
whether or not the detachable apparatus is mounted on the
manufacturing apparatus, an operator is required to adjust stop
position data indicating the stop positions of the transportation
vehicle.

[0008]

The stop position data needs to be manually adjusted by an
operator, and the adjustment takes a prolonged time as long as, for
example, one hour (hereinafter, the time is referred to as adjustment
period). Because of this, the transportation vehicle cannot travel in
the area where the manufacturing apparatus is installed during the
adjustment period, and therefore it is not until such a long
adjustment period ends that the transportation vehicle restarts
traveling. As a result, there has been a problem that changing stop
positions of the transportation vehicle takes a prolonged time.
[0009]

The present invention, conceived to address the problem, has
an object of providing a transportation system which allows quick
change of stop positions of a transportation vehicle.

[Solution to Problem]
[0010]

In order to address the problem, the transportation system
according to an aspect of the present invention including: a track
which is predetermined; a transportation vehicle capable of
transporting an article to a first apparatus by traveling along the
track; and a controller which controls the transportation vehicle,
further includes: a second apparatus which is detachable from the

first apparatus and onto which the transportation vehicle loads the
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article, wherein the controller includes a transmission unit
configured to transmit, to the transportation vehicle, first data
when the second apparatus is mounted on the first apparatus, and

second data when the second apparatus is detached from the first

apparatus, the first data being data for causing the transportation
vehicle to stop at a first stop position at which the transportation
vehicle can load the article onto the second apparatus, and the
second data being data for causing the transportation vehicle to stop
at a second stop position corresponding to the first apparatus, and
the transportation vehicle includes: a communication unit configured
to receive the first data or the second data; and a stop control unit
configured to perform control so as to stop the transportation vehicle
at the first stop position when the stop control unit receives the first
data, and perform control so as to stop the transportation vehicle at
the second stop position when the stop conirol unit receives the
second data.

[0011]

When receiving the first data, the stop control unit performs
control such that the transportation vehicle stops at the first stop
position. When receiving the second data, the stop control unit
performs control such that the transportation vehicle stops at the
second stop position. In other words, the stop positions of the
transportation vehicle can be quickly changed depending on the type
of the received data. As a result, the changing of stop positions of
the transportation vehicle is done quickly.

[0012]

It is to be noted that the present invention may be
implemented as a method of controlling a transportation vehicle.
The method includes the characteristic steps in the operation
performed in the transportation system according to the present
invention. It is also to be noted that the present invention may be
implemented as a control program which causes a controller, which is
a control apparatus, to execute the steps.

[Advantageous Effects of Invention]
[0013]
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According to the present invention, the stop positions of a
transportation vehicle can be changed quickly.
[Brief Description of Drawings]

[0014]

FIG. 1 shows a configuration of a transportation system
according to Embodiment 1.

FIG. 2 is a perspective view illustrating an appearance of a
buffer apparatus.

FIG. 3 is a perspective view illustrating the inside of the buffer
apparatus.

FIG. 4 shows load ports in the case where the buffer apparatus
is detached from a manufacturing apparatus.

FIG. 5 is a perspective view illustrating an appearance of a
transportation vehicle.

FIG. 6 is a block diagram illustrating a hardware configuration
of the inside of a ground controller.

FIG. 7 is a block diagram illustrating a hardware configuration
of the inside of the transportation vehicle.

FIG. 8 illustrates the stop positions of the transportation
vehicle.

FIG. 9 illustrates first stop position data as an example.

FIG. 10 illustrates second stop position data as an example,

FIG. 11 illustrates processes which a MES, the ground
controller, the transportation vehicle, the buffer apparatus, and the
manufacturing apparatus perform in the case where the buffer
apparatus is removed from the manufacturing apparatus.

FIG. 12 illustrates processes which the MES, the ground
controller, the transportation vehicle, the buffer apparatus, and the
manufacturing apparatus perform in the case where the buffer
apparatus is attached to the manufacturing apparatus,

FIG. 13 is a block diagram illustrating a characteristic
functional configuration of the transportation system according to
the present invention.

[Description of Embaodiments]
[0015]
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Embodiments of the present invention are described below
with reference to the drawings. In the following, like reference
numerals refer to like parts. The like parts have an identical name
and identical functions. Thus a detailed description thereof is not
repeated here,

[0016]
[Embodiment 1]

FIG. 1 shows a configuration of a transportation system 1000
according to Embodiment 1. FIG. 1 also shows a manufacturing
execution system (MES) 50 for clarity of the description, but the MES
50 is not included in the transportation system 1000.

[0017]

The transportation system 1000 is installed in a facility of a
plant for manufacturing semiconductor devices, for example.
[0018]

As shown in FIG. 1, the transportation system 1000 includes a
ground controller 100, a track L10, a connecting path L20,
connecting paths L31 and L32, a transportation vehicle 200, a
manufacturing apparatus 410, and a buffer apparatus 420.

[0019]

The track L10 and the connecting paths L20, L31, and L32 are
tracks along which the transportation vehicle 200 travels. The track
L10 and the connecting paths L20, L31, and L32 are installed on the
ceiling of the facility. The track L10 is a track passing through points
P11 to P16.

[0020]

The track L10 and the connecting path L20 allow the
transportation vehicle 200 to travel only clockwise, for example.
The connecting paths L31 and L32 are tracks connecting the track
L10 and the connecting path L20.

[0021]

The MES 50 is a computer for controlling the ground controller
100. The MES 50 manages statuses of the apparatuses in the
transportation system 1000 through communications with the
ground controller 100.
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[0022]

The ground controller 100 is a computer having a function of
controlling the transportation vehicle 200.

[0023]

The transportation vehicle 200 is an overhead transportation
vehicle which travels along the tracks including the track L10.
[0024]

The manufacturing apparatus 410 is, for example, an
apparatus which manufactures a material for semiconductor devices,
such as a wafer.

[0025]

The buffer apparatus 420 is an apparatus including load ports
each of which is capable of loading a cassette thereon. The cassette
is a container which is capable of containing a predetermined number
of wafers manufactured by the manufacturing apparatus 410.
[0026]

The buffer apparatus 420 is an apparatus detachable from the
manufacturing apparatus 410. Specifically, the buffer apparatus
420 is an apparatus which an operator may manually move. The
buffer apparatus 420 includes a computer for various processes.
[0027]

The ground controller 100 communicates with the buffer
apparatus 420.

[0028]

FIG. 2 is a perspective view illustrating an appearance of the

buffer apparatus 420.

[0029]
FIG. 3 is a perspective view illustrating the inside of the buffer

apparatus 420. As shown in FIG. 3, the buffer apparatus 420
includes load ports which are capable of loading cassettes C11
thereon. The load ports inciude, for example, load ports PT11, PT12,
PT13, and PT14.
[0030]

FIG. 4 shows such load ports. In FIG. 4, the buffer apparatus

420 is detached from the manufacturing apparatus 410.
-6-
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[0031]

The load ports shown in FIG. 4, load ports PT21, PT22, and
PT23, are disposed at the positions such that the load ports PT21,
PT22, and PT23 can receive wafers manufactured by the
manufacturing apparatus 410 from the manufacturing apparatus 410.
The positions of the load ports PT21, PT22, and PT23 are fixed. In
other words, each of the positions of the load ports PT21, PT22, and
PT23 corresponds to the manufacturing apparatus 410. In other
words, each of the load ports PT21, PT22, and PT23 corresponds to
the manufacturing apparatus 410.

[0032]

Each of the load ports PT21, PT22, and PT23 is capable of
having one of the cassettes C11 thereon.
[0033]

The manufacturing apparatus 410 manufactures wafers and
unloads the wafers so as to put the wafers into the cassette C11 on
each of the load ports PT21, PT22, and PT23.

[0034]

Here, it is assumed that the manufacturing apparatus 410 has
unloaded the manufactured wafers into the cassette C11 on each of
the load ports PT21, PT22, and PT23, and that the cassette Ci1
containing the wafer and placed on one of the load port PT21, PT22,
and PT23 is loaded onto one of the load ports PT11, PT12, PT13, and
PT14 of the buffer apparatus 420 by an operation of the
transportation vehicle 200. In this case, the buffer apparatus 420 is
an apparatus for temporary storage of the cassette C11 containing
the wafer as an article unloaded from the manufacturing apparatus
410.

[0035]

Here, it is also assumed that the cassette C11 containing the
wafer and disposed on one of the load ports of the buffer apparatus
420 is loaded onto one of the load ports PT21, PT22, and PT23 by an
operation of the transportation vehicle 200, and that the
manufacturing apparatus 410 performs a process to obtain the wafer

in the cassette C11 on each of the load ports PT21, PT22, and PT23.
-7




10

15

20

25

30

35

In this case, the buffer apparatus 420 is an apparatus for temporary
storage of the cassette C11 containing the wafer as an article to be
provided to the manufacturing apparatus 410.

[0036]

FIG. 4 shows a status in which the cassette C11 is disposed on
each of the load ports PT21, PT22, and PT23.
[06037]

FIG. 5 is a perspective view illustrating an appearance of the
transportation vehicle 200.

[0038]

The transportation vehicle 200 is an overhead transportation
vehicle which travels along, for example, a rail forming the track L10
as shown in FIG. 5. The transportation vehicle 200 inciudes an
article holding unit 240 for holding an article.

[0039]

When the buffer apparatus 420 is mounted on the
manufacturing apparatus 410, the load ports PT11, PT12, PT13, and
PT14 shown in FIG. 3 are disposed right under the track L10. The
load ports PT21, PT22, and PT23 shown in FIG. 4 are disposed right
under the track L10 as well.

[0040]

The transportation vehicle 200 may travel along the track L10
to be above the load port PT11 and descend to a predetermined
height under the instruction of the ground controller 100.

[0041]

Furthermore, the transportation vehicle 200, holding the
cassette C11 as an article on the load port PT11 in the article holding
unit 240, may ascend and travel to be above the load port PT12 under
the instruction of the ground controller 100. The transportation
vehicle 200 above the load port PT12 may descend and load the
article held in the article holding unit 240 (the cassette C11) onto the
foad port PT12, and then ascend.

[0042]

The transportation vehicle 200 transports articles by repeating

such a series of the operations.
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[0043]

The track L10 has a barcode BC10 attached thereto such that
the transportation vehicle 200 can detect the positions of the load
ports and so on.

[0044]

The transportation vehicle 200 reads the barcode BC10
mounted on the track L10 with a barcode scanner of its own (not
shown), and detects, with reference to a layout data stored in its own
memory, where on the track L10 the transportation vehicle 200 itself
is traveling or stops.

[0045]

The track L10 further has overhead buffers BU10 on which an
article transported by the transportation vehicle 200 may be
temporarily placed.

[0046]
FIG. 6 is a block diagram illustrating a hardware configuration

of the inside of the ground controiler 100.
[0047]

As shown in FIG. 6, the ground controller 100 includes a
control unit 110, a memory unit 120, an input unit 140, and a
communication unit 170. The control unit 110, the memory unit 120,
the input unit 140, and the communication unit 170 are connected to
a data bus 102.

[0048]
The control unit 110 is a central processing unit (CPU). The

control unit 110 is not limited to a CPU and may be a circuit having a
calculation function.
[0049]

The memory unit 120 is a non-volatile memory, such as a hard
disk drive. It is to be noted that the memory unit 120 is not limited
to a hard disk drive and may be a non-volatile memory of another
type (for example, a flash memory). Various data including a
program 51 is stored in the memory unit 120, and is accessed by the
control unit 110.

[0050]
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The control unit 110 executes the program 51 stored in the
memory unit 120, and, according to the program 51, performs
processes for the units inside the ground controller 100 and
calculations.

[0051]

The input unit 140 is an input interface which receives
operations from an operator. The input interface is, for example, a
keyboard or a button. Upon receiving an operation from an operator,
the input unit 140 transmits operational information according to the
recejved operation to the control unit 110. The control unit 110
performs a predetermined process according to the received
operational information,

[0052]

The communication unit 170 wirelessly communicates data
with the transportation vehicle 200. The communication unit 170
communicates data with the buffer apparatus 420.

[0053]

FIG. 7 is a block diagram illustrating a hardware configuration
of the inside of the transportation vehicle 200.

[0054]

As shown in FIG. 7, the transportation vehicle 200 includes a
control unit 210, a memory unit 220, and a communication unit 270.
The control unit 210, the memory unit 220, and the communication
unit 170 are connected to a data bus 202.

[0055]

The control unit 210 is a central processing unit (CPU), The
control unit 210 is not limited to a CPU and may be a circuit having a
calculation function.

[0056]

The memory unit 220 is a non-volatile memory, such as a hard
disk drive. It is to be noted that the memory unit 220 is not limited
to a hard disk drive and may be a non-volatile memory of another
type (for example, a flash memory). Various data, including a
program 21 and stop position data described later, is stored in the

memory unit 220, and is accessed by the control unit 210,
~10-




10

15

20

25

30

35

[0057]
The control unit 210 executes the program 21 stored in the

memory unit 220, and, according to the program 21, performs
processes for the units inside the transportation vehicle, calculations,
and control of operations of the transportation vehicle 200. The
control of operations of the transportation vehicle 200 is control for
causing the transportation vehicle 200 to stop or move, for example.
[0058]

The communication unit 270 wirelessly communicates data
with the ground controlier 100.

[0059]

The following describes stop positions of the transportation
vehicle 200.

[0060]

FIG. 8 illustrates the stop positions of the transportation
vehicle 200.

[0061]

(A) of FIG. 8 shows stop positions ST11, ST12, ST13, and ST14
where the transportation vehicle 200 stops when the buffer
apparatus 420 is mounted on the manufacturing apparatus 410.
[0062]

The stop positions ST11, ST12, ST13, and ST14 correspond to
the load ports PT11, PT12, PT13, and PT14 shown in FIG. 3,
respectively.

[0063]

For example, the transportation vehicle 200 stops at the stop
position ST12 when the transportation vehicle 200 loads the cassette
C11 onto the load port PT12 of the buffer apparatus 420 or when the
transportation vehicle 200 picks up the cassette C11 on the load port
PT12 of the buffer apparatus 420,

[0064]

(B) of FIG. 8 shows stop positions ST21, ST22, and ST23
where the transportation vehicle 200 stops when the buffer
apparatus 420 is detached from the manufacturing apparatus 410.

[0065]
-11 -
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The stop positions ST21, ST22, and ST23 correspond to load
ports PT21, PT22, and PT23 shown in FIG. 4, respectively. As
described above, each of the load ports PT21, PT22, and PT23
corresponds to the manufacturing apparatus 410. Each of the stop
positions ST21, ST22, and ST23 therefore corresponds to the
manufacturing apparatus 410,

[0066] '

For example, the transportation vehicle 200 stops at the stop
position ST23 when the transportation vehicle 200 loads the cassette
C11 onto the load port PT23 corresponding to the manufacturing
apparatus 410 or when the transportation vehicle 200 picks up the
cassette Cl1 on the load port PT23 corresponding to the
manufacturing apparatus 410.

[0067]

Hereinafter, transportation of the cassette C11 by the
transportation vehicle 200 to one of the load ports PT21, PT22, and
PT23 each corresponding to the manufacturing apparatus 410 is
referred to as ftransportation of the cassette Cl11 by the
transportation vehicle 200 to the manufacturing apparatus 410. In
addition, the manufacturing apparatus 410 is hereinafter referred to
as the destination of the transportation of the cassette C11 by the
transportation vehicle 200 when the destination of transportation of
the cassette C11 by the transportation vehicle 200 is one of the load
ports PT21, PT22, and PT23 each corresponding to the manufacturing
apparatus 410,

[0068]

In addition, the apparatus to be the destination of
transportation of the cassette C11 by the transportation vehicle 200
is hereinafter referred to as a transportation destination apparatus.
When the t}'ansportation destination apparatus is the manufacturing
apparatus 410, the transportation vehicle 200 transports the
cassette C11 to one of the load ports PT21, PT22, and PT23.

[0069]
When the buffer apparatus 420 is mounted on the

manufacturing apparatus 410, the stop position data specifying the
-12-
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stop position ST11, ST12, ST13, and ST14 is first stop position data
D100 described below.
[0070]

FIG. 9 illustrates the first stop position data D100 as an
example, The first stop position data D100 includes four stop data
items.

[0071]

In FIG. 9, the column of "No.” includes numbers each
specifying one of the stop data items. The column of "Stop position®
includes the stop positions described with reference to (A) of FIG. 8.
In FIG, 9, the column of "Distance" includes distances from the point
P12 on the track L10 shown in FIG. 1, (A) of FIG. 8, or (B) of FIG. 8
to the respective stop positions. For example, the stop data item
numbered 1 indicates that the distance from the point P12 on the
track L10 to the stop position ST11 is L11 (for example, 1200 mm).
In other words, the first stop position data D100 shows stop positions
between the consecutive points on the track L10 shown in (A) of FIG.
8, that is, between the point P12 and the point P13,

[0072]

When the buffer apparatus 420 is detached from the
manufacturing apparatus 410, the stop position data specifying the
stop positions ST21, ST22, and ST23 is second stop position data
D200 described below.

[0073]

FIG. 10 illustrates the second stop position data D200 as an
example. The second stop position data D200 inciudes three stop
data items.

[0074]

The columns of the second stop position data D200 are the
same as the columns of the first stop position data D100 in FIG. 9,
and therefore the detailed description thereof is not repeated here.
In other words, the second stop position data D200 shows stop
positions between the consecutive points on the track L10 shown in
(B) of FIG. 8, that is, between the point P12 and the point P13.

{0075]
-13-
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For example, the stop data item numbered 3 in the second
stop position data D200 indicates that the distance from the point
P12 on the track L10 to the stop position ST23 in (B) of FIG. 8 is L23
(for example, 1800 mm).

[0076]

The first stop position data D100 as shown in FIG. 9 and the
second stop position data D200 as shown in FIG. 10 are stored in the
memory unit 220 of the transportation vehicle 200 in advance.
[0077]

The following describes a process of changing stop positions of
the transportation vehicle 200.

[0078]

The apparatuses perform processes as described below when
the buffer apparatus 420 mounted on the manufacturing apparatus
410 is removed from the manufacturing apparatus 410,

[0079]

When the buffer apparatus 420 is mounted on the
manufacturing apparatus 410, the apparatus to be the destination of
the transportation of the cassette C11 by the transportation vehicle
200 is the buffer apparatus 420.

[0080]

Here, it is assumed that the manufacturing apparatus 410 is in
operation.
[0081]

FIG. 11 illustrates processes which the MES 50, the ground
controller 100, the transportation vehicle 200, the buffer apparatus
420, and the manufacturing apparatus 410 perform. In the
processes, the buffer apparatus 420 is removed from on the
manufacturing apparatus 410.

[0082]

First, the MES 50 transmits, to the ground controller 100, a
transport-to-manufacturing-apparatus instruction (S51). The
transport-to-manufacturing-apparatus instruction is a transportation
instruction for causing the transportation vehicle 200 to transport

the cassette C11 to the manufacturing apparatus 410. That is, the
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transport-to-manufacturing-apparatus instruction is a transportation
instruction for causing the transportation vehicle 200 to transport
the cassette C11 to one of the load ports PT21, PT22, and PT23 each
corresponding to the manufacturing apparatus 410.

[0083]

When the control unit 110 of the ground controller 100 does
not receive a prior notice of removal, which is described later, within
a predetermined time from the receipt of the
transport-to-manufacturing-apparatus instruction, the control unit
110 transmits, to the ftransportation vehicle 200, a
transport-to-buffer-apparatus instruction (S111).

[0084]

Here, the prior notice of removal is infermation for notifying
that the buffer apparatus 420 is removed from the manufacturing
apparatus 410 after a lapse of at least a predetermined time (for
example, three minutes). Here, when the control unit 110 does not
receive a prior notice of removal with in a predetermined time from
the receipt of the transport-to-manufacturing-apparatus instruction,
the buffer apparatus 420 remains mounted on the manufacturing
apparatus 410. The transport-to-buffer-apparatus instruction is a
transportation instruction for causing the transportation vehicle 200
to transport the cassette C11 to the buffer apparatus 420.

[0085]

As described above, when the buffer apparatus 420 is
mounted on the manufacturing apparatus 410, the destination
apparatus of the transportation of the cassette C11 by the
transpartation vehicle 200 is the buffer apparatus 420. The control
unit 110 therefore transmits, to the transportation vehicle 200, a
transport-to-buffer-apparatus instruction when the control unit 110
has not received a prior notice of removal.

[0086]

The transport-to-buffer-apparatus instruction includes load
port information. The load port information indicates, for example,
a load port to be the destination onto which the cassette Cl11 is

loaded. The load port information also indicates operational
-15-
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information. The operational information indicates, for example, an
operation for moving the cassette C11 onto the load port indicated as
a destination by the load port information.

[0087]

Upon receiving the transport-to-buffer-apparatus instruction,
the control unit 210 of the transportation vehicle 200 performs
control such that the transportation vehicle 200 stops at, among the
four stop positions indicated by the first stop position data D100, the
stop position corresponding to the load port indicated by the load
port information in the transport-to-buffer-apparatus instruction (for
example, the load port PT11) so that the cassette C11 is transported
to the buffer apparatus 420. ‘

[0088]

This causes the transportation vehicle 200 to travel to the stop
position corresponding to the load port indicated by the load port
information and stop there to perform the operation indicated by the
operational information indicated by the load port information.
[0089]

Next, an operator performs an operation for stopping the
operation of the manufacturing apparatus 410. The operator's
operation is, for example, to press a button provided outside the
manufacturing apparatus 410. This operation stops the operation of
the manufacturing apparatus 410 (S411).

[0090]
The operator also makes a prior notice of removal. The

operator makes the prior notice of removal by, for example, pressing
a removal notice button (not shown) provided outside the buffer
apparatus 420. Upon being pressed, the removal notice button
transmits the prior notice of removal to the ground controller 100.
[0091]

When the operator makes a prior notice of removal, a
computer of the buffer apparatus 420 (not shown) transmits the prior
notice of removal to the ground controller 100 (S421).

[0092]
Upon receiving the prior notice of removal, the control unit
-16 -
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110 of the ground controller 100 transmits a port down notice to the
transportation vehicle 200 (S112). The port down notice indicates
to the transportation vehicle 200 that, for example, moving a
cassette to the load port of the buffer apparatus 420 or to the load
port corresponding to the manufacturing apparatus 410 is not
allowed now. That is, the port down notice is information for
notifying which load port is unusable (hereinafter referred to as an
unusable load port).

[0093]

The unusable load port is, for example, a load port of the
buffer apparatus 420 and a load port corresponding to the
manufacturing apparatus 410. The port down notice also indicates
unusable load port.

[0094]

Upon receiving the port down notice, the control unit 210 of
the transportation vehicle 200 performs a port down process (S211).
In the port down process, the control unit 210 sets port down.
Specifically, the control unit 210 stores, in the memory unit 220,
information indicating that use of the load port indicated by the port
down notice is now allowed (hereinafter referred to as port down
information).

[G095]

The port down information indicates information indicating an
unusable load port. Port down is set when the memory unit 220
stores port down information.

[0096]

Upon receiving the port down notice, the control unit 210 of
the transportation vehicle 200 controls the transportation vehicle
200 such that the transportation vehicle 200 avoid performing a
process for loading a cassette onto the unusable load port indicated
by the port down notice or a process for picking up a cassette on the
unusable [oad port until the port down is canceled.

[0097]
After making a prior notice of removal, the operator performs

an operation for stopping the operation of the buffer apparatus 420
-17-
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and removes the buffer apparatus 420 from the manufacturing
apparatus 410 (S422).
[0098]

In addition, the operator performs an operation for switching
stop positions, using the input unit 140 of the ground controller 100.
In other words, the input unit 140 receives an operation for switching
stop positions (§113). The operation for switching stop positions is
an operation for causing the transportation vehicle 200 to use the
second stop position data D200.
[0099]

Next, the operator does, for exampile, maintenance on the
removed buffer apparatus 420 (5423).
[0100]

" The operator also performs an operation for starting the

manufacturing apparatus 410 not in operation. The operator's
operation is, for example, to press a button provided outside the

manufacturing apparatus 410. This operation causes the
manufacturing apparatus 410 to start operation (5412).
[0101]

When the input unit 140 receives the operator's operation for
switching stop positions, the control unit 110 of the ground controller
100 transmits setting change data to the transportation vehicle 200
(§114). The setting change data is data indicating an instruction
such that stop position data to be used by the transportation vehicle
200 is set to the second stop position data D200.

[0102]

Upon receiving the setting change data via the communication
unit 270, the control unit 210 of the transportation vehicle 200
performs a setting change process (5212). In the setting change
process, the control unit 210 sets the stop position data to be used to
the second stop position data D200,

[0103]

Next, the control unit 210 transmits a setting completion

notice to the ground controller 100 (S213). The setting completion

notice is a notice indicating that the process for setting the stop
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position data to be used by the transportation vehicle 200 to the
second stop position data D200 is completed.
[0104]

The control unit 210 performs a port down canceling process
(S214). The port down canceling process is a process for canceling
port down. Specifically, the control unit 210 erases the port down
information stored in the memory unit 220, so that use of the
unusable load port is allowed. That is, the port down is canceled.
[0105]

Upon receiving the setting completion notice, the control unit
110 of the ground controller 100 transmits the received setting
completion notice to the MES 50 (S115).

[0106]

The MES 50 is notified by the setting completion notice that
the stop position data to be used by the transportation vehicle 200 is
set to the second stop position data D200.

[0107]

After transmitting the setting completion notice, the control
unit 110 of the ground controller 100 performs a process for
changing transportation destination (5116).

[0108]

In the process for changing transportation destination, the
control unit 110 changes, from the buffer apparatus 420 to the
manufacturing apparatus 410, the apparatus to be the destination of
transportation according to the received
transport-to-manufacturing-apparatus instruction upon receiving
the transport-to-manufacturing-apparatus instruction from the MES
50.

[0109]

In other words, the process for changing transportation
destination is a process for changing the apparatus to be the
destination of the transportation of the cassette C11 by the
transportation vehicle 200 (transportation destination apparatus)
from the buffer apparatus 420 to the manufacturing apparatus 410.
In this case, upon receiving, from the MES 50, the

-19 -
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transport-to-manufacturing-apparatus instruction, the control unit
110 transmits, to the transportation vehicle 200, the received
transport-to-manufacturing-apparatus instruction.

[0110]

Here, it is assumed that the MES 50 transmits, to the ground
controller 100, a transport-to-manufacturing-apparatus instruction
(S52).

[0111]

Then, the control unit 110 of the ground controller 100
receives the transport-to-manufacturing-apparatus instruction. 1In
this case, the apparatus to be the destination of transportation of the
cassette Cl1 by the transportation vehicle 200 (that is, the
transportation destination apparatus) is the manufacturing
apparatus 410, and therefore the control unit 110 transmits, to the

transportation vehicle 200, the received
transport-to-manufacturing-apparatus instruction (S117).
[0112]

The transport-to-manufacturing-apparatus instruction

includes load port information. The load port information indicates,
for example, the load port to be the destination onto which the
cassette C11 is loaded. The load port information also indicates
operational information. The operational information indicates, for
example, an operation for moving the cassette C11 onto the load port
indicated as the destination by the load port information.

[0113]

Upon receiving the transport-to-manufacturing-apparatus
instruction, the control unit 210 of the transportation vehicle 200
performs a stop process (5215). In the stop process, the control
unit 210 performs control such that the transportation vehicle 200
stops at, among the three stop positions indicated by the second stop
position data D200, the stop position corresponding to the load port
indicated by the load port information in the
transport-to-manufacturing-apparatus instruction (for example, the
stop position ST21 corresponding to the load port PT21) so that the
cassette C11 is transported to the manufacturing apparatus 410.
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[0114]
This causes the transportation vehicle 200 to travel to the stop

position corresponding to the load port indicated by the load port
information and stop there to perform the operation indicated by the
operational information indicated by the load port information.
[0115]

It is to be noted that route down may be set instead of the port
down set as in Embodiment 1. Route down is a process for making
traveling along part of the track along which the transportation
vehicle 200 (for example, the track L10) not allowed. Hereinafter,
the track traveling along which is not allowed is referred to as a route
down track. When route down is set, the control unit 210 of the
transportation vehicle 200 controls the transportation vehicle 200
such that the transportation vehicle 200 avoids traveling along the
route down track.

[0116]
In the case where transportation vehicle 200 cannot transport

the cassette C11 to the buffer apparatus 420 because of port down or
route down during the transportation to the buffer apparatus 420,
the control unit 210 places the transportation vehicle 200 to a
temporary error status.

[0117]

In this case, the ground controller 100 transmits a
temporary-storage instruction to the transportation vehicie 200.
The temporary-storage instruction is an instruction for causing the
transportation vehicle 200 to load the cassette Cl1l onto the
overhead buffer BU10 described above with reference to FIG. 5.
[0118]

Upon receiving the temporary-storage instruction, the
transportation vehicle 200 loads the cassette C11 onto the overhead
buffer BU10 for temporary storage. When, for example, the port
down or route down is canceled so that the track to the
manufacturing apparatus 410 to transport the cassette C1l1 is
available, the ground controller 100 transmits, to the transportation

vehicle 200, an instruction for transporting the cassette C11 on the
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overhead buffer BU10 to the manufacturing apparatus 410.
[0119]

Upon receiving the instruction, the transportation vehicle 200
transports the cassette C11 on the overhead buffer BU10 to the
manufacturing apparatus 410.

[0120]

_ The following describes the processes performed by the
apparatuses when the buffer apparatus 420 detached from the
manufacturing apparatus 410 is mounted on the manufacturing
apparatus 410. When the buffer apparatus 420 is detached from the
manufacturing apparatus 410, the apparatus to be the destination of
the transportation of the cassette C11 by the transportation vehicle
200 is the manufacturing apparatus 410. Specifically, the
destination of transportation of the cassette C11 is one of the load
ports PT21, PT22, and PT23 each corresponding to the manufacturing
apparatus 410,

[0121]

Here, it is assumed that the manufacturing apparatus 410 is in
operation. It is also assumed that, as the result of the setting
change process described above, the stop position data to be used by
the transportation vehicle 200 is set to the second stop position data
D200. It is also assumed that, as the result of the process for
changing transportation destination described above, the apparatus
to be the destination of transportation is set in the ground controller
100 to the manufacturing apparatus 410.

[0122]

It is also assumed that the operator is doing maintenance of

the buffer apparatus 420 detached from the manufacturing

apparatus 410.

[0123]
FIG. 12 illustrates processes which the MES 50, the ground

controller 100, the transportation vehicle 200, the buffer apparatus
420, and the manufacturing apparatus 410 perform. In the
processes, the buffer apparatus 420 detached is attached to the

manufacturing apparatus 410.
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[0124]

First, the MES 50 transmits, to the ground controller 100, a
transport-to-manufacturing-apparatus instruction (S51A). The
transport-to-manufacturing-apparatus instruction is a transportation
instruction for causing the transportation vehicle 200 to transport
the cassette C11 to the manufacturing apparatus 410. That is, the
transport-to-manufacturing-apparatus instruction is a transportation
instruction for causing the transportation vehicle 200 to transport
the cassette C11 to one of the load ports PT21, PT22, and PT23 each
corresponding to the manufacturing apparatus 410.

[0125]

Then, the control unit 110 of the ground controlier 100
receives the transport-to-manufacturing-apparatus instruction. In
this case, the apparatus to be the destination of transportation of the
cassette C11 by the transportation vehicle 200 is the manufacturing
apparatus 410, and therefore the control unit 110 transmits, to the

transportation vehicle 200, the received
transport-to-manufacturing-apparatus instruction (S111A).
[0126]

The transport-to-manufacturing-apparatus instruction

includes load port information. The load port information indicates,
for example, the load port to be the destination onto which the
cassette C1l1 is loaded. The load port information aiso indicates
operational information. The operational information indicates, for
example, an operation for moving the cassette C11 onto the load port
indicated as the destination by the load port information.

[0127]

Upon receiving the transport-to-manufacturing-apparatus
instruction, the control unit 210 of the transportation vehicle 200
perfarms control such that the transportation vehicle 200 stops at,
among the three stop positions indicated by the second stop position
data D200, the stop position corresponding to the load port indicated
by the load port information in the
transport-to-manufacturing-apparatus instruction (for example, the

stop position ST21 corresponding to the load port PT21) so that the
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cassette C11 is transported to the manufacturing apparatus 410.
[0128]

This causes the transportation vehicle 200 to travel to the stop
position corresponding to the load port indicated by the load port
information and stop there to perform the operation indicated by the
operational information indicated by the load port information.
[0129]

Next, an operator performs an operation for stopping the
operation of the manufacturing apparatus 410. This operation stops
the operation of the manufacturing apparatus 410 (S411).

[0130]

Next, it is assumed that the operator has completed the
maintenance of the buffer apparatus 420 (S420A).
[0131] '

The operator also makes a prior notice of mounting. The
operator makes a prior notice of mounting by, for example, pressing
a mounting notice button (not shown) provided outside the buffer
apparatus 420. Upon being pressed, the removal notice button
transmits the prior notice of mounting to the ground controller 100.
Here, the prior notice of mounting is information for notifying that
the buffer apparatus 420 is mounted on the manufacturing apparatus
410 after a lapse of at least a predetermined time (for example, three
minutes).

[0132]
When the operator makes a prior notice of mounting, the

computer of the buffer apparatus 420 (not shown) transmits the prior
notice of mounting to the ground controller 100 (S421A).
[0133]

Upon receiving the prior notice of mounting, the control unit
110 of the ground controiler 100 transmits a port down notice as
described above to the transportation vehicle 200 (S112).

[0134]

Upon receiving the port down notice, the control unit 210 of
the transportation vehicle 200 performs a port down process (S211).
The port down process has been described above and therefore not
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repeated here.
[0135]

The operator then mounts the buffer apparatus 420 on the
manufacturing apparatus 410 and performs an operation for
restarting the operation of the buffer apparatus 420 (S422A).
[0136]

In addition, the operator performs an operation for switching
stop positions A, using the input unit 140 of the ground controller
100. In other words, the input unit 140 receives an operation for
switching stop positions A (S113A). The operation for switching
stop positions A is an operation for causing the transportation vehicle
200 to use the first stop position data D100.

[0137]

The operator also pérforms an operation for restarting the
manufacturing apparatus 410 not in operation. The operator's
operation is, for example, to press a button provided outside the

manufacturing apparatus 410. This operation causes the
manufacturing apparatus 410 to start operation (S412).
[0138]

When the input unit 140 receives the operator's operation for
switching stop positions A, the control unit 110 of the ground
controller 100 transmits setting change data A to the transportation
vehicle 200 {(S114A). The setting change data A is data indicating
an instruction such that stop position data to be used by the
transportation vehicle 200 is set to the first stop position data D100.
[0139]

Upon receiving the setting change data A via the
communication unit 270, the control unit 210 of the transportation
vehicle 200 performs a setting change process A (S212A). In the
setting change process A, the control unit 210 sets the stop position
data to be used to the second stop position data D200. Next, the
control unit 210 transmits, to the ground controller 100, a setting
completion notice A (S213A). The setting completion notice A is a
notice indicating that the process for setting the stop position data to
be used by the transportation vehicle 200 to the first stop position
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data D100 js completed.
[0140]

The control unit 210 performs a port down canceling process
(S214). The port down canceling process has been described above
and therefore not repeated here.

[0141]

Upon receiving the setting completion notice A, the control
unit 110 of the ground controller 100 transmits the received setting
completion notice A to the MES 50 (S115A).

[0142]

The MES 50 is notified by the setting completion notice A that
the stop position data to be used by the transportation vehicle 200 is
set to the first stop position data D100.

[0143] '

After transmitting the setting completion notice A, the control
unit 110 of the ground controller 100 performs a process for
changing transportation destination A (S116A).

[0144]

In the process for changing transportation destination A, the
control unit 110 changes, from the manufacturing apparatus 410 to
the buffer apparatus 420, the apparatus to be the destination of
transportation according to the received
transport-to-manufacturing-apparatus instruction upon receiving
the transport-to-manufacturing-apparatus instruction from the MES
50. In other words, the process for changing transportation
destination A is a process for changing the apparatus to be the
destination of the transportation of the cassette C11 by the
transportation vehicle 200 (transportation destination apparatus)
from the manufacturing apparatus 410 to the buffer apparatus 420.
In this case, upon receiving, from the MES 50, the
transport-to-manufacturing-apparatus instruction, the control unit
110 transmits, to the transportation vehicle 200, the received
transport-to-buffer-apparatus instruction.

[0145] ,
Here, it is assumed that the MES 50 transmits, to the ground
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controller 100, a transport-to-manufacturing-apparatus instruction
(552).
[0146]

Then, the control unit 110 of the ground controller 100
receives the transport-to-manufacturing-apparatus instruction. In
this case, the apparatus to be the destination of transportation of the
cassette Cl1l1 by the transportation vehicie 200 is the buffer
apparatus 420, and therefore the control unit 110 transmits, to the

transportation vehicle 200, the received
transport-to-buffer-apparatus instruction (S117A).
[0147]

The transport-to-buffer-apparatus instruction includes load
port information. The load port information indicates, for example,
the load port to be the destination onto which the cassette C11 is
loaded. The load port information also indicates operational
information. The operational information indicates, for example, an
operation for moving the cassette C11 onto the load port indicated as
the destination by the load port information.

[0148]

Upon receiving the transport-to-buffer-apparatus instruction,
the control unit 210 of the transportation vehicie 200 performs a stop
process A (S215A). In the stop process A, the control unit 210
performs control such that the transportation vehicle 200 stops at,
among the four stop positions indicated by the first stop position data
D100, a stop position corresponding to the load port indicated by the
load port information in the transport-to-buffer-apparatus
instruction (for example, the load port PT11) so that the cassette C11
is transported to the buffer apparatus 420.

[0149]

This causes the transportation vehicle 200 to travel to the stop
position corresponding to the load port indicated by the load port
information and stop there to perform the operation indicated by the
operational information indicated by the load port information.
[0150]

As described above, when the apparatus to be the destination
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of transportation of the cassette C11 by the transportation vehicle
200 is changed, setting is changed so that the transportation vehicle
200 uses stop position data corresponding to the apparatus to be the
destination of transportation of the cassette Cl1 by the
transportation vehicle 200 after the change. Only such change of
setting allows the transportation vehicle 200 to stop at the stop
position corresponding to the apparatus after the change.

[0151]

As a result, an advantageous effect is achieved that stop
positions of the transportation vehicle can be quickly changed.
[0152]

This allows quick restart of transportation after maintenance
of the buffer apparatus 420 when an operator removes the buffer
apparatus 420 from the manufacturing apparatus 410 for the
maintenance.

[0153]

In addition, an operator is no longer required to adjust stop
position data indicating the stop positions of the transportation
vehicle because the first stop position data D100 and the second stop
position data D200 are stored in the transportation vehicle 200, so
that a period of route down after removing the buffer apparatus 420
from the manufacturing apparatus 410 or mounting the buffer
apparatus 420 on the manufacturing apparatus 410 can be short,.
That is, a time necessary for line restart can be made very short.
[0154]

In addition, as an operator is no longer required to adjust stop
position data indicating the stop positions of the transportation
vehicle, items of physical work by an operator are reduced so that
human errors can be reduced.

[0155]

According to the embodiment of the present invention, the
first stop position data D100 and the second stop position data D200
are stored in the memory unit 220 of the transportation vehicle 200
in advance. However, the present invention is not limited to this,

and the first stop position data D100 and the second stop position
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data D200 may be stored in the ground controller 100. Then, the
ground controller 100 may transmit the first stop position data D100
or the second stop position data D200 to the transportation vehicle
200 as necessary.

[0156]

(Functional block diagram)

FIG. 13 is a block diagram illustrating a characteristic
functional configuration of the transportation system 1000 according
to the present invention. Specifically, FIG. 13 is a block diagram
illustrating functions related to the present invention among the
functions of the ground controller 100 provided in the hardware
configuration as shown in FIG. 6 and the functions of the
transportation vehicle 200 provided in the hardware configuration as
shown in FIG. 7. '

[0157]

FIG. 13 shows the control unit 110, the input unit 140, the
contro!l unit 210, and the communication unit 270 for illustrative
purposes.

[0158]

The control unit 110 of the ground controlier 100 functionally
includes a transmission unit 111.

[0159]

The control unit 210 of the transportation vehicle 200
functionally includes a stop control unit 211.

[0160]

The transmission unit 111 transmits first data or second data
to the transportation vehicle 200. The first data is data for causing
the transportation vehicle 200 to stop at the first stop position at
which the transportation vehicle 200 can load an article onto the
buffer apparatus 420. The second data is data for causing the
transportation vehicle 200 to stop at the second stop position
corresponding to the first apparatus.

[0161]
The communication unit 270 of the transportation vehicle 200

receives the first data or the second data.
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[0162]

When receiving the first data, the stop control unit 211
performs control such that the transportation vehicle 200 stops at
the first stop position. When receiving the second data, the stop
control unit 211 performs control such that the transportation vehicle
200 stops at the second stop position.

[0163]

When the input unit 140 receives an operation for causing the
transportation vehicle 200 to use the first stop position data, the
transmission unit 111 transmits, to the transportation vehicle 200,
the first setting change data for causing the transportation vehicle
200 to use the first stop position data. When the input unit 140
receives an operation for causing the transportation vehicle 200 to
use the second stop position data, the ‘transmission unit 111
transmits, to the transportation vehicle 200, the second setting
change data for causing the transportation vehicle 200 to use the
second stop position data.

[0164]

In addition, the control unit 210 of the transportation vehicle
200 functionally includes a setting unit 212.

[0165]

When the communication unit 270 receives the first setting
change data, the setting unit 212 makes a setting such that the stop
control unit 211 uses the first stop position data. When the
communication unit 270 receives the second setting change data, the
setting unit 212 makes a setting such that the stop control unit 211
uses the second stop position data.

[0166]

The transmission unit 111 included in the control unit 110 may
be constructed in hardware. Alternatively, the transmission unit
111 may be a program module to be executed by the control unit 110.
[0167]

All or part of the stop controi unit 211 and the setting unit 212
included in the control unit 210 may be constructed in hardware.

Alternatively, all or part of the stop control unit 211 and the setting
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unit 212 may be implemented as a program module to be executed
by the controt unit 210,
[0168]

The embodiment disclosed herein are exemplary in all
respects and should never be considered limiting. The scope of the
present invention is indicated not by the description above but by the
claims, and is intended to include any modification within the scope
and the sense of equivalents of the claims.

[Industrial Applicability]

The present invention is applicable to a transportation system
in which stop positions of a transportation vehicle can be quickly
switched.

[Reference Signs List]

L10 Track

50 MES

100 Ground controller

110, 210 Control unit

120, 220 Memory unit

140 Input unit

170, 270 Communication unit
200 Transportation vehicle
410 Manufacturing apparatus
420 Buffer apparatus

1000 Transportation system

-31-




10

15

20

25

30

35

[CLAIMS]
[Claim 1]

A transportation system including: & track which is
predetermined; a transportation vehicle capable of transporting an
article to a first apparatus by traveling along said track; and a
controller which controls said transportation vehicle,

said transportation system further comprising

a second apparatus which is detachable from said first
apparatus and onto which said transportation vehicle loads the
article,

wherein said controller includes

a transmission unit configured to transmit, to. said
transportation vehicle, first data when said second apparatus is
mounted on said first apparatus, and second data when said_second

apparatus is detached from said first apparatus, the first data being

data for causing said transportation vehicle to stop at a first stop
position at which said transportation vehicle can load the article onto
said second apparatus, and the second data being data for causing
said transportation vehicle to stop at a second stop position
corresponding to said first apparatus, and
said transportation vehicle includes:

a communication unit configured to receive the first
data or the second data; and

a stop control unit configured to perform control so as to
stop said transportation vehicle at the first stop position when said
stop control unit receives the first data, and perform control so as to
stop said transportation vehicle at the second stop position when
said stop control unit receives the second data.

[Claim 2]
The transportation system according to Claim 1,
wherein said transportation vehicle further includes
a memory unit configured to store first stop position
data indicating the first stop position and second stop position data

indicating the second stop position,
-32.



said controller further includes
an input unit configured to receive an operation by an
operator,
said transmission unit of said controller is configured to
5 transmit first setting change data to said transportation vehicle when
said input unit receives an operation for causing said transportation
vehicle to use the first stop position data, and transmit second
setting change data to said transportation vehicle when said input
unit receives an operation for causing said transportation vehicle to
10 use the second stop position data, the first setting change data being
data for causing said transportation vehicle to use the first stop
position data, and the second setting change data being data for
causing said transportation vehicle to use the second stop position
data, '
15 said transportation vehicle further includes
a setting unit configured to make a setting such that
said stop control unit uses the first stop position data, when said
communication unit receives the first setting change data, and make
a setting such that said stop control unit uses the second stop
20 position data, when said communication unit receives the second
setting change data,
said transmission unit of said controller is configured to
transmit the first data to said transportation vehicle when said
transmission unit transmits the first setting change data, and
25 transmit the second data to said transportation vehicie when said
transmission unit transmits the second setting change data, the first
data being an instruction for causing said transportation vehicle to
stop at the first stop position, and the second data being an
instruction for causing said transportation vehicle to stop at the
30 second stop position, and
said stop control unit of said transportation vehicle is
configured to perform control so as to stop said transportation
vehicle at the first stop position indicated by the first stop position
data, when said stop control unit receives the first data, and perform
35 control so as to stop said transportation vehicle at the second stop
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position indicated by the second stop position data, when said stop
control unit receives the second data.
[Claim 3]

The transportation system according to Claim 1,

wherein the first data indicates the first stop position which is
between a first point and a second point and is at a first distance from
the first point, the first point and the second point being consecutive
points on said track,

the second data indicates the second stop position which is at
a second distance from the first point, the second distance being
different from the first distance, and

said transmission unit is configured to transmit the first data
or the second data to said transportation vehicle.
[Claim 4]

The transportation system according to any one of Claim 1 to
Claim 3,

wherein said second apparatus is an apparatus for storing an
article unloaded from said first apparatus or an article to be provided
to said first apparatus,

the first data indicates first stop positions including the first
stop position,

the second data indicates second stop positions including the
second stop position, and

the number of the first stop positions indicated by the first
data is different from the number of the second stop positions
indicated by the second data.
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