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[DESCRIPTION] 

[Title of Invention] CONTROL METHOD, TRANSPORT SYSTEM, AND 

COMMUNICATION DEVICE 

[Technical Field] 

[0001] 5 

 The present invention relates to a control method of a 

transport system, a transport system, and a communication device. 

[Background Art] 

[0002] 

 Patent Literature (PTL) 1 discloses a transport system 10 

including: a plurality of overhead travelling transport carriages each 

transporting a FOUP (Front Opening Unified Pod) in which a 

semiconductor wafer is stored; and a plurality of semiconductor 

manufacturing apparatuses for processing a wafer.  Each 

semiconductor manufacturing apparatus includes a set of a 15 

communication device and an access point attached to the apparatus.  

Each semiconductor manufacturing apparatus is provided with a load 

port onto which the FOUP is loaded.  The communication device is 

connected to the load port with a parallel cable and also connected to 

the access point with a LAN (Local Area Network) cable.  The access 20 

point is wirelessly communicable with each transport carriage. 

[Citation List] 

[Patent Literature] 

[0003] 

[PTL 1] Japanese Unexamined Patent Application Publication No. 25 

2015-82574 

[Summary of Invention] 

[Technical Problem] 

[0004] 

 In the aforementioned transport system, each communication 30 

device continues to wirelessly transmit a trigger signal (for example, 

a beacon) for searching for a communication partner to surroundings 

constantly through the access point.  When approaching a 

semiconductor manufacturing apparatus onto which a FOUP is to be 

loaded, the transport carriage responds to the trigger signal from the 35 
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communication device attached to the semiconductor manufacturing 

apparatus.  The carriage and the communication device then start 

wireless communication (interlock communication) to perform a 

process of transferring a transported object between the load port 

and the transport carriage (interlock process defined in SEMI E84 5 

standard). 

[0005] 

 However, when each of adjacent communication devices 

continues to transmit the trigger signal constantly, the trigger 

signals may interfere with each other, causing communication 10 

failure. 

[0006] 

 Accordingly, an object of the present invention is to provide a 

control method and the like capable of suppressing occurrence of 

communication failure in the transport system. 15 

[Solutions to Problem] 

[0007] 

 In order to solve the aforementioned problem, a control 

method of a transport system according to an aspect of the present 

invention is a control method of a transport system, the transport 20 

system including a transport carriage for transporting a transported 

object, a plurality of communication devices respectively connected 

to a plurality of equipment to which the transported object is to be 

delivered, and a controller that controls travel of the transport 

carriage, the control method including: obtaining, by the controller, 25 

equipment specifying information specifying a specific equipment to 

which the transport carriage is to deliver the transported object, the 

specific equipment being included in the plurality of equipment; 

obtaining, by the transport carriage, carriage position information 

indicating the position of the transport carriage; calculating, by any 30 

one of the transport carriage, a specific communication device which 

is connected to the specific equipment specified in the equipment 

specifying information, and the controller, a distance between the 

transport carriage and the specific communication device based on 

delivery position information indicating a position of the specific 35 
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equipment and the carriage position information, the specific 

communication device being included in the plurality of 

communication devices; determining, by any one of the transport 

carriage, the specific communication device, and the controller, 

whether the distance is less than or equal to a predetermined 5 

distance; transmitting, by one of the transport carriage and the 

specific communication device, a trigger signal wirelessly to 

surroundings, when the distance is less than or equal to a 

predetermined distance, the trigger signal being a signal for starting 

wireless communication between the transport carriage and the 10 

specific equipment; and performing, by the transport carriage and 

the specific equipment, wireless communication for delivery of the 

transported object between the transport carriage and the specific 

equipment, when the trigger signal is communicated wirelessly 

between the transport carriage and the specific equipment. 15 

[0008] 

 According to the control method, when the distance between 

the transport carriage and the specific communication device is less 

than or equal to a predetermined distance, one of the transport 

carriage and the specific communication device transmits a trigger 20 

signal.  Accordingly, each of a plurality of communication devices 

does not need to continuously transmit the trigger signal.  As a 

result, mutual interference of trigger signals caused by a plurality of 

communication devices transmitting trigger signals does not occur.  

In this way, according to the control method, it is possible to 25 

suppress occurrence of communication failure in the transport 

system. 

[0009] 

 Furthermore, the control method may further include: 

obtaining, by the transport carriage, the delivery position 30 

information by receiving, from the controller, a travel instruction 

instructing travelling up to the position of the specific equipment, 

wherein the calculating of the distance may include calculating, by 

the transport carriage, the distance based on the delivery position 

information obtained and the carriage position information, the 35 
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determining may include determining, by the transport carriage, 

whether the distance is less than or equal to the predetermined 

distance, and the transmitting of the trigger signal may include 

transmitting, by the transport carriage, the trigger signal wirelessly 

to the surroundings, when the distance is determined to be less than 5 

or equal to the predetermined distance. 

[0010] 

 Accordingly, each of a plurality of communication devices does 

not necessarily need to have a function for transmitting the trigger 

signal.  For this reason, according to the control method, it is 10 

possible to apply the control method to a transport system including 

a communication device that does not have a function for 

transmitting the trigger signal. 

[0011] 

 Furthermore, the plurality of communication devices may each 15 

store an identifier for uniquely identifying the communication device, 

the transmitting of the trigger signal may include transmitting, by 

the transport carriage, the trigger signal including a specific 

identifier for identifying the specific communication device, to the 

surroundings, and the performing of the wireless communication 20 

may include: specifying, by the specific communication device, the 

transport carriage as a communication partner by verifying that the 

specific identifier is included in the trigger signal; and performing, by 

the transport carriage and the specific communication device, the 

wireless communication based on the specifying. 25 

[0012] 

 Accordingly, the specific communication device verifies an 

identifier for identifying the own communication device included in 

the trigger signal, and then recognizes that the own communication 

device is the specific communication device.  For this reason, 30 

according to the control method, the transport carriage and the 

specific communication device can relatively easily perform wireless 

communication for delivering the transported object between the 

transport carriage and the specific equipment. 

[0013] 35 
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 Furthermore, the system may further include a relay device 

that relays wireless communication between the transport carriage 

and the plurality of communication devices, the control method may 

further include: obtaining, by the transport carriage, the delivery 

position information by receiving, from the controller, a travel 5 

instruction instructing travelling up to the position of the specific 

equipment, the calculating of the distance may include calculating, 

by the transport carriage, the distance based on the delivery position 

information obtained and the carriage position information, the 

determining may include determining, by the transport carriage, 10 

whether the distance is less than or equal to the predetermined 

distance, the control method may further include: transmitting, by 

the transport carriage, a transmission instruction wirelessly to the 

specific communication device via the relay device, when the 

distance is determined to be less than or equal to the predetermined 15 

distance, the transmission instruction instructing transmission of the 

trigger signal, and the transmitting of the trigger signal includes 

transmitting, by the specific communication device, the trigger 

signal wirelessly to the surroundings, when the transmission 

instruction is received. 20 

[0014] 

 Accordingly, the transport carriage does not necessarily need 

to have a function for transmitting the trigger signal.  For this 

reason, according to the control method, it is possible to apply the 

control method to a transport system including a transport carriage 25 

that does not have a function for transmitting the trigger signal.  

[0015] 

 Furthermore, the plurality of communication devices may each 

store an identifier for uniquely identifying the communication device, 

the transport carriage may store correspondence information 30 

indicating correspondence between the plurality of communication 

devices and the identifiers, the transmitting of the trigger signal may 

include transmitting, by the specific communication device, the 

trigger signal including a specific identifier for identifying the specific 

communication device, wirelessly to the surroundings, and the 35 
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performing of the wireless communication may include: specifying, 

by the transport carriage, the specific communication device as a 

communication partner based on the specific identifier included in 

the trigger signal and the correspondence information; and 

performing, by the transport carriage and the specific 5 

communication device, the wireless communication based on the 

specifying. 

[0016] 

 Accordingly, the transport carriage uses an identifier included 

in the trigger signal to specify the specific communication device as 10 

a communication partner.  For this reason, according to the control 

method, the transport carriage and the specific communication 

device can relatively easily perform wireless communication for 

delivering the transported object between the transport carriage and 

the specific equipment. 15 

[0017] 

 In order to solve the aforementioned problem, a transport 

system according to an aspect of the present invention includes: a 

transport carriage for transporting a transported object; a plurality 

of communication devices respectively connected to a plurality of 20 

equipment to which the transported object is to be delivered; and a 

controller that controls travel of the transport carriage, wherein the 

controller obtains equipment specifying information specifying a 

specific equipment to which the transport carriage is to deliver the 

transported object, the specific equipment being included in the 25 

plurality of equipment; the transport carriage obtains carriage 

position information indicating the position of the transport carriage; 

any one of the transport carriage, a specific communication device 

which is connected to the specific equipment specified in the 

equipment specifying information, and the controller calculates a 30 

distance between the transport carriage and the specific 

communication device based on delivery position information 

indicating a position of the specific equipment and the carriage 

position information, the specific communication device being 

included in the plurality of communication devices; any one of the 35 
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transport carriage, the specific communication device, and the 

controller determines whether the distance is less than or equal to a 

predetermined distance; one of the transport carriage and the 

specific communication device transmits a trigger signal wirelessly to 

surroundings, when the distance is less than or equal to a 5 

predetermined distance, the trigger signal being a signal for starting 

wireless communication between the transport carriage and the 

specific equipment; and the transport carriage and the specific 

equipment perform wireless communication for delivery of the 

transported object between the transport carriage and the specific 10 

equipment, when the trigger signal is communicated wirelessly 

between the transport carriage and the specific equipment. 

[0018] 

 According to the transport system, when the distance between 

the transport carriage and the specific communication device is less 15 

than or equal to a predetermined distance, one of the transport 

carriage and the specific communication device transmits a trigger 

signal.  Accordingly, each of a plurality of communication devices 

does not need to continuously transmit the trigger signal.  As a 

result, mutual interference of trigger signals caused by a plurality of 20 

communication devices transmitting trigger signals does not occur.  

In this way, according to the transport system, it is possible to 

suppress occurrence of communication failure in the transport 

system. 

[0019] 25 

 Furthermore, the transport carriage may obtain the delivery 

position information by receiving, from the controller, a travel 

instruction instructing travelling up to the position of the specific 

equipment, the transport carriage may calculate the distance based 

on the delivery position information obtained and the carriage 30 

position information, the transport carriage may determine whether 

the distance is less than or equal to the predetermined distance, and 

the transport carriage may transmit the trigger signal wirelessly to 

the surroundings, when the distance is determined to be less than or 

equal to the predetermined distance. 35 
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[0020] 

 Accordingly, each of a plurality of communication devices does 

not necessarily need to have a function for transmitting the trigger 

signal.  For this reason, according to the transport system, it is 

possible to include a communication device that does not have a 5 

function for transmitting the trigger signal. 

[0021] 

 Furthermore, the plurality of communication devices may each 

store an identifier for uniquely identifying the communication device, 

the transport carriage may transmit, to the surroundings, the trigger 10 

signal including a specific identifier for identifying the specific 

communication device, and the specific communication device may 

specify the transport carriage as a communication partner by 

verifying that the specific identifier is included in the trigger signal, 

and the transport carriage and the specific communication device 15 

may perform the wireless communication based on the specifying. 

[0022] 

 Accordingly, the specific communication device verifies an 

identifier for identifying the own communication device included in 

the trigger signal, and then recognizes that the own communication 20 

device is the specific communication device.  For this reason, 

according to the transport system, the transport carriage and the 

specific communication device can relatively easily perform wireless 

communication for delivering the transported object between the 

transport carriage and the specific equipment. 25 

[0023] 

 Furthermore, the transport system may further include a relay 

device that relays wireless communication between the transport 

carriage and the plurality of communication devices, wherein the 

transport carriage may obtain the delivery position information by 30 

receiving, from the controller, a travel instruction instructing 

travelling up to the position of the specific equipment, the transport 

carriage may calculate the distance based on the delivery position 

information obtained and the carriage position information, the 

transport carriage may determine whether the distance is less than 35 
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or equal to the predetermined distance, the transport carriage may 

transmit a transmission instruction wirelessly to the specific 

communication device via the relay device, when the distance is 

determined to be less than or equal to the predetermined distance, 

the transmission instruction instructing transmission of the trigger 5 

signal, and the specific communication device may transmit the 

trigger signal wirelessly to the surroundings, when the transmission 

instruction is received. 

[0024] 

 Accordingly, each of a plurality of communication devices does 10 

not necessarily need to have a function for transmitting the trigger 

signal.  For this reason, according to the transport system, it is 

possible to apply the control method to a transport system including 

a transport carriage that does not have a function for transmitting 

the trigger signal. 15 

[0025] 

 Furthermore, the plurality of communication devices may each 

store an identifier for uniquely identifying the communication device, 

the transport carriage may store correspondence information 

indicating correspondence between the plurality of communication 20 

devices and the identifiers, the specific communication device may 

transmit, wirelessly to the surroundings, the trigger signal including 

a specific identifier for identifying the specific communication device, 

and the transport carriage may specify the specific communication 

device as a communication partner based on the specific identifier 25 

included in the trigger signal and the correspondence information, 

and the transport carriage and the specific communication device 

may perform the wireless communication based on the specifying. 

[0026] 

 Accordingly, the transport carriage uses an identifier included 30 

in the trigger signal to specify the specific communication device as 

a communication partner.  For this reason, according to the 

transport system, the transport carriage and the specific 

communication device can relatively easily perform wireless 

communication for delivering the transported object between the 35 
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transport carriage and the specific equipment. 

[0027] 

 In order to solve the aforementioned problem, a 

communication device according to an aspect of the present 

invention is a communication device connected to a specific 5 

equipment to which a transported object is to be delivered, the 

communication device transmitting, wirelessly to surroundings, a 

trigger signal for starting wireless communication between a 

transport carriage for transporting the transported object and the 

specific equipment, when a transmission instruction instructing 10 

transmission of the trigger signal is received from the transport 

carriage via a relay device that relays wireless communication 

between the transport carriage and the communication device. 

[0028] 

 The communication device transmits the trigger signal when a 15 

transmission instruction is received.  Accordingly, the 

communication device does not need to continuously transmit the 

trigger signal.  Accordingly, using the communication device in a 

transport system including a plurality of communication devices, 

mutual interference of trigger signals caused by each of a plurality of 20 

communication devices transmitting the trigger signal does not occur.  

In this way, according to the communication device, it is possible to 

suppress occurrence of communication failure. 

[0029] 

 Furthermore, the communication device may: store an 25 

identifier for uniquely identifying the communication device; when 

transmitting the trigger signal, transmit, wirelessly to the 

surroundings, the trigger signal including the identifier stored; and 

when the transport carriage specifies the communication device as a 

communication partner based on the identifier included in the trigger 30 

signal received, perform, with the transport carriage, wireless 

communication for delivery of the transported object between the 

transport carriage and the specific equipment. 

[0030] 

 Accordingly, the transport carriage uses an identifier included 35 
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in the trigger signal to specify the communication device as a 

communication partner.  Accordingly, according to the 

communication device, wireless communication for delivery of the 

transported object between the transport carriage and the specific 

equipment can be performed relatively easily with the transport 5 

carriage. 

[Advantageous Effects of Invention] 

[0031] 

 According to a control method and the like according to the 

present invention, it is possible to suppress occurrence of 10 

communication failure in the transport system. 

[Brief Description of Drawings] 

[0032] 

[FIG. 1] 

 FIG. 1 is a configuration diagram of a transport system 15 

according to Embodiment 1. 

[FIG. 2] 

 FIG. 2 is an external view illustrating an outline of a transport 

system according to Embodiment 1. 

[FIG. 3] 20 

 FIG. 3 is a block diagram illustrating a functional configuration 

of a transport system according to Embodiment 1. 

[FIG. 4] 

 FIG. 4 is a flow chart of an interlock communication start 

process according to Embodiment 1. 25 

[FIG. 5] 

 FIG. 5 is a configuration diagram of a transport system 

according to Embodiment 2. 

[FIG. 6] 

 FIG. 6 is a block diagram illustrating a functional configuration 30 

of a transport system according to Embodiment 2. 

[FIG. 7] 

 FIG. 7 is a flow chart of an interlock communication start 

process according to Embodiment 2. 

[Description of Embodiments] 35 
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[0033] 

 Hereinafter, embodiments will be specifically described with 

reference to the drawings. 

[0034] 

 Each of the following embodiments shows a preferred specific 5 

example of the present invention.  The numerical values, shapes, 

materials, structural components, the arrangement and connection 

of the structural components, steps, the processing order of the 

steps, etc., shown in the following embodiments are mere examples, 

and thus are not intended to limit the present invention.  10 

Furthermore, among the structural components described in the 

following embodiments, structural components not recited in any one 

of the independent claims that indicate the broadest concepts are 

described as optional structural components.  Moreover, there are 

cases where the same reference signs are assigned to the same 15 

structural elements, and description is omitted. 

[0035] 

[Embodiment 1] 

 A transport system for transporting a transported object will 

now be described. 20 

[0036] 

 FIG. 1 is a configuration diagram of transport system 1 

according to Embodiment 1. 

[0037] 

 As illustrated in FIG. 1, transport system 1 includes transport 25 

carriage 30 for transporting a transported object, a plurality of 

communication devices 10a to 10k and 10m connected to a plurality 

of equipment 40a to 40k and 40m to which the transported object is 

to be delivered, and controller 20 for controlling the travel of 

transport carriage 30. 30 

[0038] 

 As an example, transport system 1 here is operated in a 

semiconductor fab equipped with semiconductor manufacturing 

apparatuses 50a to 50c as a transport system for transporting a 

FOUP in which a semiconductor wafer is stored as a transported 35 
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object. 

[0039] 

 Hereinafter, communication devices 10a to 10k and 10m are 

referred to as communication device 10 unless it is necessary to 

explicitly distinguish each of them individually for explanation.  5 

Pieces of equipment 40a to 40k and 40m are referred to as 

equipment 40 unless it is necessary to explicitly distinguish each of 

them individually for explanation.  Semiconductor manufacturing 

apparatuses 50a to 50c are referred to as semiconductor 

manufacturing apparatus 50 unless it is necessary to explicitly 10 

distinguish each of them individually for explanation. 

[0040] 

 Note that although transport system 1 is described here as 

lacking both equipment 40 and semiconductor manufacturing 

apparatus 50, transport system 1 may include one or both of 15 

equipment 40 and semiconductor manufacturing apparatus 50.  FIG. 

1 illustrates as if there is one transport carriage 30.  However, there 

may be a plurality of transport carriages 30. 

[0041] 

 FIG. 2 is an external view illustrating an outline of transport 20 

system 1 according to Embodiment 1. 

[0042] 

 Semiconductor manufacturing apparatus 50 illustrated in FIG. 

2 is an apparatus for processing semiconductor wafer, and includes 

FOUP intake/discharge port 51 for taking-in and discharging a FOUP.  25 

The FOUP is transported object 100. 

[0043] 

 Equipment 40 is a load port on which the FOUP, which is 

transported object 100, is to be loaded and disposed near FOUP 

intake/discharge port 51 of semiconductor manufacturing apparatus 30 

50 for delivery of transported object 100 with (i.e., between 

equipment 40 and) transport carriage 30 and with (i.e., between 

equipment 40 and) semiconductor manufacturing apparatus 50. 

[0044] 

 Equipment 40 transmits and receives a signal through a 35 
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hard-wired cable with communication device 10.  Here, 4 pieces of 

equipment 40 is provided per one semiconductor manufacturing 

apparatus 50, for example, and each piece of equipment 40 is 

connected to one communication device 10 one by one.  As a result, 

one semiconductor manufacturing apparatus 50 is connected to a 5 

plurality (here, 4) of communication devices 10 through multiple 

(here, 4) pieces of equipment 40. 

[0045] 

 In Embodiment 1, equipment 40 is described as being 

connected to communication device 10 one by one.  In another 10 

configuration, however, the number of communication devices 10 

may be reduced by, for example, 2 to 1 connection in such a manner 

that equipment 40a and equipment 40b are connected to 

communication device 10a and equipment 40c and equipment 40d of 

equipment 40 are connected to communication device 10b.  In this 15 

way, cost reduction of the entire transport system can be achieved. 

[0046] 

 Transport carriage 30 is a carriage that achieves delivery of 

transported object 100 with equipment 40 and transports 

transported object 100 along travel route 2.  The inside of transport 20 

carriage 30 is provided with gripper 31 for gripping transported 

object 100.  Gripper 31 is provided, for example, such that it can be 

moved up and down and is moved down near equipment 40 when 

transferring transported object 100 to and from equipment 40.  

Gripper 31 may be provided so as to be movable horizontally. 25 

[0047] 

 Communication device 10 is a device including a 

communication function for relaying transmission and reception 

(hereinafter referred to as "interlock communication") of a signal, 

specifically a signal related to an interlock process (hereinafter 30 

referred to as "interlock signal") communicated between equipment 

40 and transport carriage 30 for delivery of transported object.  The 

interlock signal is a packet, for example.  The interlock process 

refers to a process that requires a specific condition to be met for 

another operation to be performed.  The interlock process may be a 35 
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process defined in SEMI E84 standard, for example.  By 

implementing the interlock process in transport system 1, it is 

possible to prevent advancement to the next step unless a specific 

condition is met when transported object 100 is to be transferred 

from transport carriage 30 to equipment 40.  The specific condition 5 

includes, for example, the case in which, a specific transport carriage 

30 transmits, to a specific equipment 40 to which the specific 

transport carriage 30 wants to deliver transported object 100, an 

interlock signal including an instruction (execution command for 

interlock process) for causing the specific equipment 40 to verify 10 

whether it is currently ready for delivery of transported object 100, 

and successfully receives, from the specific equipment 40, an 

interlock signal including a response that indicates that the specific 

equipment 40 is ready for transfer.  In this way, transported object 

100 can safely and reliably be delivered from the specific transport 15 

carriage 30 to the specific equipment 40. 

[0048] 

 In relaying interlock communication between equipment 40 

and transport carriage 30, communication device 10 performs 

communication between communication device 10 and transport 20 

carriage 30 wirelessly and between communication device 10 and 

equipment 40 wiredly with a hard-wired cable.  Here, as wireless 

communication, it is possible to adopt, for example, communication 

that is compliant with standards such as the IEEE802.11a, b, g, n 

standards and the ANT communication standard used in the ISM 25 

band communication, and the Sub Giga frequency band 

communication. 

[0049] 

 Wired communication may be, for example, by adopting 

communications such as the IEEE802.3 standard, parallel 30 

communication, and serial communication. 

[0050] 

 Components making up of transport system 1 will now be 

described in detail. 

[0051] 35 
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 FIG. 3 is a block diagram illustrating a functional configuration 

of transport system 1. 

[0052] 

 Controller 20 controls travel of transport carriage 30.  

Controller 20 uses, for example, a leaky feeder line arranged along 5 

travel route 2 on which transport carriage 30 travels (FIG. 2) to 

communicate with transport carriage 30 in a contactless manner and 

transmits various control signals to transport carriage 30 to control 

travel of transport carriage 30.  Communication between controller 

20 and transport carriage 30 is achieved in a contactless manner, and 10 

may be achieved by adopting such a way of superimposing a control 

signal on an electric power supplied on a litz wire arranged along 

travel route 2. 

[0053] 

 Controller 20 obtains equipment specifying information 15 

specifying equipment 40 to which transport carriage 30 is to deliver 

transported object 100 from an external device (for example, a 

management server of a management system that manages 

semiconductor manufacturing processes in a semiconductor 

manufacturing plant where transport system 1 is operated). 20 

[0054] 

 Once the equipment specifying information is obtained, 

controller 20 transmits, to transport carriage 30, a travel instruction 

instructing transport carriage 30 to travel to the position of the 

specific equipment 40 specified by equipment specifying information. 25 

[0055] 

 Controller 20 may be implemented by, for example, a 

computer device including a processor, a memory, and a 

communication interface.  In this case, various functions of 

controller 20 are achieved by the processor executing a program 30 

stored in the memory. 

[0056] 

 Transport carriage 30 includes gripper 31, carriage control unit 

32, and carriage communication unit 33. 

[0057] 35 
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 Carriage communication unit 33 communicates with 

communication device 10 and controller 20.  Carriage 

communication unit 33 communicates wirelessly with communication 

device 10 and communicates with controller 20 in a contactless 

manner. 5 

[0058] 

 Carriage communication unit 33 has two operation modes: a 

master station mode in which carriage communication unit 33 

transmits a trigger signal (for example, beacon, pairing signal) to the 

outside; and a slave station mode in which carriage communication 10 

unit 33 does not transmit a trigger signal to the outside.  The 

operation mode of carriage communication unit 33 is set to either the 

master station mode or the slave station mode by carriage control 

unit 32.  The operation mode of carriage communication unit 33 is 

normally set to the slave station mode except in a special time period 15 

when a predetermined condition is met. 

[0059] 

 Carriage control unit 32 controls transport carriage 30. 

[0060] 

 Carriage control unit 32 obtains carriage position information 20 

indicating the position of transport carriage 30.  For example, 

carriage control unit 32 may include a barcode reader and obtain 

carriage position information on travel route 2 by reading barcodes 

arranged on travel route 2 at a predetermined interval (for example, 

3 meters).  In this case, when transport carriage 30 is located 25 

somewhere between the barcodes, carriage control unit 32 may 

obtain carriage position information by using an encoded signal 

output from a driving device (for example, a motor) that drives 

transport carriage 30 to travel to interpolate the position between 

the barcodes. 30 

[0061] 

 Carriage control unit 32 receives a travel instruction 

transmitted from controller 20 via carriage communication unit 33 

and obtains delivery position information indicating the position of 

the specific equipment 40 to which transport carriage 30 is to deliver 35 
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transported object 100. 

[0062] 

 Carriage control unit 32 calculates a distance between 

transport carriage 30 and a specific communication device 10 

connected to the specific equipment 40, specifically a distance 5 

between transport carriage 30 and the specific communication device 

10 along travel route 2 based on the obtained carriage position 

information and the obtained delivery position information, and 

determines whether the calculated distance is less than or equal to a 

predetermined distance.  The distance between transport carriage 10 

30 and the specific communication device 10 may be a linear distance 

connecting the two.  Here, since the specific communication device 

10 and the specific equipment 40 are located substantially at the 

same position, carriage control unit 32 may consider the distance 

between the specific equipment 40 and transport carriage 30 as the 15 

distance between the specific communication device 10 and 

transport carriage 30. 

[0063] 

 When it is determined that the calculated distance is less than 

or equal to a predetermined distance, carriage control unit 32 sets 20 

the operation mode of carriage communication unit 33 to the master 

station mode.  Carriage control unit 32 then transmits a trigger 

signal for starting the interlock communication, which is wireless 

communication, between transport carriage 30 and the specific 

equipment 40 wirelessly to surroundings via carriage communication 25 

unit 33.  The trigger signal includes an identifier for identifying the 

specific communication device 10.  Here, the identifier is an 

identifier assigned to each of a plurality of communication devices 10 

for uniquely identifying each of a plurality of communication devices 

10.  When the wireless communication is, for example, one that is 30 

compliant with the IEEE802.11 standard, the identifier may be an 

SSID (Service Set Identifier) identifying a network.  Similarly, when 

the wireless communication is, for example, one that is compliant 

with the ANT standard, the identifier may be a device number or the 

like assigned to each of a plurality of communication devices 10 35 
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(without duplication) in advance. 

[0064] 

 When the trigger signal is wirelessly transmitted between 

carriage control unit 32 and the specific communication device 10, 

carriage control unit 32 performs the interlock communication, which 5 

is wireless communication for delivery of transported object 100 

between carriage control unit 32 and the specific equipment 40, with 

the specific communication device 10 via carriage communication 

unit 33. 

[0065] 10 

 Alternatively, for example, after transmitting the trigger signal, 

carriage control unit 32 may start the interlock communication by 

receiving a response signal indicating that the trigger signal 

including an identifier for identifying own communication device 10 is 

received from the specific communication device 10, via carriage 15 

communication unit 33. 

[0066] 

 Carriage control unit 32 is implemented, for example, by the 

program stored in the memory included in transport carriage 30 

being executed by the processor included in transport carriage 30. 20 

[0067] 

 Communication device 10 includes communication unit 12 and 

control unit 13. 

[0068] 

 Communication unit 12 communicates with transport carriage 25 

30 and equipment 40.  Communication unit 12 wirelessly 

communicates with transport carriage 30 and wiredly communicates 

with equipment 40 with a hard-wired cable. 

[0069] 

 Control unit 13 controls communication device 10. 30 

[0070] 

 Control unit 13 stores an identifier for uniquely identifying 

communication device 10 including the communication device itself.  

In other words, a plurality of communication devices 10 each have an 

identifier for uniquely identifying each communication device 10 in 35 
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respective control units 13. 

[0071] 

 When the trigger signal is received from transport carriage 30 

via communication unit 12, control unit 13 specifies transport 

carriage 30 as a communication partner upon verifying that a stored 5 

identifier is included in the trigger signal.  Based on the specification, 

control unit 13 then performs the interlock communication, which is 

wireless communication for delivery of transported object between 

transport carriage 30 and equipment 40 connected to communication 

device 10, with transport carriage 30 via communication unit 12. 10 

[0072] 

 Alternatively, for example, upon verifying that a stored 

identifier is included in the received trigger signal, control unit 13 

may transmit, to transport carriage 30, a response signal indicating 

that the trigger signal including an identifier for identifying own 15 

communication device 10 is received via communication unit 12. 

[0073] 

 Control unit 13 is implemented, for example, by the program 

stored in the memory included in communication device 10 being 

executed by the processor included in communication device 10. 20 

[0074] 

 Operation of transport system 1 thus configured will now be 

described. 

[0075] 

 Transport system 1 performs an interlock communication start 25 

process for starting the interlock communication for delivery of 

transported object 100 between equipment 40 and transport carriage 

30. 

[0076] 

 FIG. 4 is a flow chart of an interlock communication start 30 

process. 

[0077] 

 The interlock communication start process is started, for 

example, when transport system 1 is activated. 

[0078] 35 
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 Once the interlock communication start process is started, 

controller 20 obtains equipment specifying information for specifying 

equipment 40 to which transport carriage 30 is to deliver transported 

object 100 from an external device (step S10). 

[0079] 5 

 Once the equipment specifying information is obtained, 

controller 20 transmits a travel instruction to transport carriage 30 

instructing it to travel to the position of the specific equipment 40 

specified in obtained equipment specifying information (step S20). 

[0080] 10 

 Once the travel instruction is transmitted, transport carriage 

30 obtains delivery position information indicating the position of the 

specific equipment 40 to which transport carriage 30 is to deliver 

transported object 100, by receiving the travel instruction (step 

S30). 15 

[0081] 

 Once the delivery position information is obtained, transport 

carriage 30 obtains carriage position information indicating the 

current position of its own (transport carriage 30) (step S40). 

[0082] 20 

 Once the carriage position information is obtained, transport 

carriage 30 calculates a distance between transport carriage 30 and 

the specific communication device 10 connected to the specific 

equipment 40 based on the obtained delivery position information 

and the obtained carriage position information (step S50). 25 

[0083] 

 Once the distance between transport carriage 30 and the 

specific communication device 10 is calculated, transport carriage 30 

determines whether the calculated distance is less than or equal to a 

predetermined distance (step S60). 30 

[0084] 

 If the calculated distance is not less than or equal to a 

predetermined distance in the process of step S60 (step S60: No), 

transport system 1 proceeds to step S40 again. 

[0085] 35 
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 If the calculated distance is less than or equal to a 

predetermined distance in the process of step S60 (step S60: Yes), 

transport carriage 30 sets the operation mode of carriage 

communication unit 33 to the master station mode, and wirelessly 

transmits a trigger signal including a specific identifier for identifying 5 

communication device 10 associated with the specific equipment 40 

to surroundings, the trigger signal being for starting the interlock 

communication, which is wireless communication for delivery of 

transported object 100 between transport carriage 30 and the 

specific equipment 40 (step S70). 10 

[0086] 

 Once the trigger signal is transmitted, the specific 

communication device 10 receives the trigger signal, and verifies 

that a specific identifier (for example, SSID or the like) is included in 

the received trigger signal, and then specifies transport carriage 30 15 

as a communication partner (step S80). 

[0087] 

 Once the specific communication device 10 specifies transport 

carriage 30 as the communication partner, transport carriage 30 and 

the specific communication device 10 perform the interlock 20 

communication, which is wireless communication for delivery of 

transported object 100 between transport carriage 30 and the 

specific equipment 40 (step S90). 

[0088] 

 When the process of step S90 is completed, transport system 25 

1 ends the interlock communication start process. 

[0089] 

 As described above, in transport system 1 thus configured, in 

the interlock communication start process, when the distance 

between transport carriage 30 and the specific communication device 30 

10 is less than or equal to a predetermined distance, transport 

carriage 30 transmits a trigger signal to start wireless 

communication between transport carriage 30 and the specific 

communication device 10 of a plurality of communication devices 10.  

Accordingly, a plurality of communication devices 10 do not need to 35 
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transmit a trigger signal to start the wireless communication.  As a 

result, mutual interference of trigger signals caused by a plurality of 

communication devices 10 each transmitting a trigger signal does 

not occur.  In this way, according to transport system 1 thus 

configured, it is possible to suppress occurrence of communication 5 

failure. 

[0090] 

[Embodiment 2] 

 Transport system according to Embodiment 2, which is 

partially-modified transport system 1 according to Embodiment 1, 10 

will now be described. 

[0091] 

 Transport system 1 according to Embodiment 1 has been an 

example configured such that transport carriage 30 transmits a 

trigger signal.  In contrast, a transport system according to 15 

Embodiment 2 is an example configured such that the specific 

communication device transmits a trigger signal. 

[0092] 

 FIG. 5 is a configuration diagram of transport system 1a 

according to Embodiment 2. 20 

[0093] 

 As illustrated in FIG. 5, in comparison with transport system 1 

according to Embodiment 1, transport system 1a is configured such 

that transport carriage 30 according to Embodiment 1 is replaced by 

transport carriage 80, communication devices 10a to 10k and 10m 25 

according to Embodiment 1 are replaced by communication devices 

60a to 60k and 60m, respectively, and relay device 90 is added. 

[0094] 

 As with Embodiment 1, communication devices 60a to 60k and 

60m are hereinafter referred to as communication device 60 unless it 30 

is necessary to explicitly distinguish each of them individually for 

explanation. 

[0095] 

 Relay device 90 relays wireless communication between 

transport carriage 80 and communication device 60.  Relay device 35 
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90 may be, for example, an access point. 

[0096] 

 Focusing on differences from transport system 1 according to 

Embodiment 1, components making up transport system 1a will now 

be described in detail. 5 

[0097] 

 FIG. 6 is a block diagram illustrating a functional configuration 

of a transport system 1a. 

[0098] 

 As illustrated in FIG. 6, from transport carriage 30 according 10 

to Embodiment 1, transport carriage 80 is configured such that 

carriage control unit 32 is replaced by carriage control unit 82, and 

carriage communication unit 33 is replaced by carriage 

communication unit 83. 

[0099] 15 

 Carriage communication unit 83 communicates with 

communication device 60, relay device 90, and controller 20.  

Carriage communication unit 83 wirelessly communicates with 

communication device 60 and relay device 90, and communicates 

with controller 20 in a contactless manner by using a leaky feeder 20 

line. 

[0100] 

 In contrast to carriage communication unit 33 according to 

Embodiment 1, carriage communication unit 83 does not need to 

have the master station mode for transmitting a trigger signal for the 25 

operation mode to the outside. 

[0101] 

 As with carriage control unit 32 according to Embodiment 1, 

carriage control unit 82 obtains carriage position information of its 

own, obtains delivery position information, calculates the distance 30 

between transport carriage 80 and a specific communication device 

60 connected to the specific equipment 40, and determines whether 

the calculated distance is less than or equal to a predetermined 

distance. 

[0102] 35 
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 When it is determined that the calculated distance is less than 

or equal to a predetermined distance, carriage control unit 82 

wirelessly transmits, to the specific communication device 60, via 

carriage communication unit 83 through relay device 90, a 

transmission instruction instructing the specific communication 5 

device 60 to transmit a trigger signal. 

[0103] 

 Carriage control unit 82 receives a trigger signal transmitted 

from any of a plurality of communication devices 60 via carriage 

communication unit 83. 10 

[0104] 

 Carriage control unit 82 stores correspondence information 

indicating correspondence between a plurality of communication 

devices 60 and a plurality of identifiers (for example, SSID or the 

like) for uniquely identifying each of a plurality of communication 15 

devices 60. 

[0105] 

 Upon receipt of a trigger signal including a specific identifier 

for identifying the specific communication device 60 from the specific 

communication device 60 via carriage communication unit 83, 20 

carriage control unit 82 specifies the specific communication device 

60 as a communication partner based on the specific identifier and 

the correspondence information.  According to the specification 

result, carriage control unit 82 performs the interlock communication, 

which is wireless communication for delivery of transported object 25 

100 between carriage control unit 82 and the specific equipment 40, 

with the specific communication device 60 via carriage 

communication unit 83. 

[0106] 

 Alternatively, for example, upon verifying that an identifier for 30 

identifying the specific communication device 60 is included in the 

received trigger signal, carriage control unit 82 may transmit, to the 

specific communication device 60, a response signal indicating that 

the trigger signal including the specific identifier is received. 

[0107] 35 
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 As with carriage control unit 32 according to Embodiment 1, 

carriage control unit 82 is implemented, for example, by the program 

stored in the memory included in transport carriage 80 being 

executed by the processor included in transport carriage 80. 

[0108] 5 

 From communication device 10 according to Embodiment 1, 

communication device 60 is configured such that communication unit 

62 takes over communication unit 12, and control unit 63 takes over 

control unit 13. 

[0109] 10 

 Communication unit 62 communicates with transport carriage 

80, relay device 90, and equipment 40.  Communication unit 62 

wirelessly communicates with transport carriage 80 and relay device 

90, and wiredly communicates with equipment 40 with a hard-wired 

cable. 15 

[0110] 

 Communication unit 62 has two operation modes: a master 

station mode in which communication unit 62 transmits a trigger 

signal (for example, beacon, pairing signal) to the outside; and a 

slave station mode in which communication unit 62 does not transmit 20 

a trigger signal to the outside.  The operation mode of 

communication unit 62 is set to either the master station mode or the 

slave station mode by control unit 63.  The operation mode of 

communication unit 62 is normally set to the slave station mode 

except in a special time period when a predetermined condition is 25 

met. 

[0111] 

 Control unit 63 controls communication device 60. 

[0112] 

 Control unit 63 stores an identifier for uniquely identifying 30 

communication device 60 including the communication device itself.  

In other words, a plurality of communication devices 60 each have an 

identifier for uniquely identifying each communication device 60 in 

respective control units 63. 

[0113] 35 
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 Upon receipt of a transmission instruction from transport 

carriage 80 via relay device 90 through communication unit 62, 

control unit 63 sets the operation mode of communication unit 62 to 

the master station mode.  Control unit 63 then wirelessly transmits 

a trigger signal for starting the interlock communication, which is 5 

wireless communication, between transport carriage 30 and 

equipment 40 connected to communication device 60 including the 

communication device itself, via communication unit 62 to 

surroundings.  At this time, control unit 63 transmits a stored 

identifier by including it in the trigger signal. 10 

[0114] 

 When the trigger signal is wirelessly transmitted between 

control unit 63 and transport carriage 80, control unit 63 performs 

the interlock communication, which is wireless communication for 

delivery of transported object 100 between transport carriage 80 and 15 

equipment 40 connected to communication device 60 including 

control unit 63 itself, with transport carriage 80 via communication 

unit 62. 

[0115] 

 Alternatively, for example, after the trigger signal is 20 

transmitted, control unit 63 may start the interlock communication 

by receiving a response signal indicating that the trigger signal 

including the specific identifier is received from transport carriage 80 

via communication unit 62. 

[0116] 25 

 Control unit 63 is implemented, for example, by the program 

stored in the memory included in communication device 60 being 

executed by the processor included in communication device 60. 

[0117] 

 Operation of transport system 1a thus configured will now be 30 

described. 

[0118] 

 Transport system 1a performs an interlock communication 

start process for starting the interlock communication for delivery of 

transported object 100 between equipment 40 and transport carriage 35 
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80.  The interlock communication start process according to 

Embodiment 2 is a process partially modified from the interlock 

communication start process according to Embodiment 1. 

[0119] 

 FIG. 7 is a flow chart of an interlock communication start 5 

process according to Embodiment 2. 

[0120] 

 In the interlock communication start process, the processes of 

steps S110 to S160 are similar to steps S10 to S60 of the interlock 

communication start process according to Embodiment 1, except 10 

communication device 10, transport carriage 30, and transport 

system 1 are replaced by communication device 60, transport 

carriage 80, and transport system 1a, respectively.  Accordingly, 

description of the processes of steps S110 to S160 will not be 

repeated as they have already been described, and the processes of 15 

steps S170 to S200 will mainly be described here. 

[0121] 

 In the process of step S160, when the calculated distance is 

less than or equal to a predetermined distance (step S160: Yes), 

transport carriage 80 wirelessly transmits transmission instruction to 20 

the specific communication device 10 instructing it to transmit the 

trigger signal, via relay device 90 (step S170). 

[0122] 

 Once the transmission instruction is transmitted from 

transport carriage 80, the specific communication device 60 receives 25 

the transmission instruction via relay device 90, and sets the 

operation mode of communication unit 62 to the master station mode.  

The specific communication device 60 then wirelessly transmits a 

trigger signal including a specific identifier for identifying the specific 

communication device 60 to surroundings, the trigger signal being 30 

for starting the interlock communication, which is wireless 

communication between transport carriage 30 and equipment 40 

connected to the specific communication device 60 (step S180). 

[0123] 

 Once the trigger signal is transmitted, transport carriage 80 35 
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receives the trigger signal and specifies the specific communication 

device 10 as a communication partner based on the specific identifier 

included in the trigger signal and the stored correspondence 

information (step S190). 

[0124] 5 

 Once transport carriage 80 specifies the specific 

communication device 60 as the communication partner, transport 

carriage 80 and the specific communication device 60 perform the 

interlock communication, which is wireless communication for 

delivery of transported object 100 between transport carriage 80 and 10 

the specific equipment 40 (step S200). 

[0125] 

 When the process of step S200 is completed, transport system 

1a ends the interlock communication start process. 

[0126] 15 

 As described above, in transport system 1a thus configured, in 

the interlock communication start process, when the distance 

between transport carriage 80 and the specific communication device 

60 is less than or equal to a predetermined distance, one the specific 

communication device 60 of a plurality of communication devices 60 20 

transmits the trigger signal.  Accordingly, other communication 

devices 60 do not need to transmit a trigger signal.  As a result, 

mutual interference of trigger signals caused by a plural ity of 

communication devices 60 transmitting trigger signals does not occur.  

In this way, according to transport system 1a thus configured, it is 25 

possible to suppress occurrence of communication failure. 

[0127] 

 (Other embodiments) 

 A control method, a transport system, and a communication 

device according to the present invention have been described above 30 

based on Embodiment 1 and Embodiment 2.  However, the present 

invention is not limited to the embodiments.  Various modifications 

applied to the embodiments and those constructed by combining 

components in different embodiments, which may occur to those 

skilled in the art, without departing from the spirit of the present 35 
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invention are also within the scope of the present invention. 

[0128] 

 (1) In the descriptions of Embodiment 1 and Embodiment 2, 

which have been made above, the transport system is configured 

such that the transport carriage calculates the distance between the 5 

transport carriage and the specific communication device based on 

the delivery position information and its own carriage position 

information, and the transport carriage determines whether the 

calculated distance is less than or equal to a predetermined distance.  

Alternatively, however, the transport system according to the 10 

present invention may be configured such that any one of the 

transport carriage, the specific communication device, and the 

controller calculates the distance between the transport carriage and 

the specific communication device based on the delivery position 

information and the carriage position information, and any one of the 15 

transport carriage, the specific communication device, and the 

controller determines whether the calculated distance is less than or 

equal to a predetermined distance. 

[0129] 

 For example, the calculation of the distance between the 20 

transport carriage and the specific communication device by the 

controller based on the delivery position information and the carriage 

position information can be performed by, for example, the controller 

receiving the carriage position information from the transport 

carriage by using contactless communication with a leaky feeder line 25 

or superimposed communication in which a signal is superimposed 

on a litz wire. 

[0130] 

 For example, the calculation of the distance between the 

transport carriage and the specific communication device by the 30 

specific communication device based on the delivery position 

information and the carriage position information can be performed 

by, for example, the specific communication device receiving the 

delivery position information from the controller by wireless 

communication via the relay device, and for example, the specific 35 
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communication device receiving the carriage position information 

from the transport carriage by wireless communication via the relay 

device. 

[0131] 

 For example, the determination of whether the calculated 5 

distance is less than or equal to a predetermined distance by the 

specific communication device when the transport carriage 

calculates the distance between the transport carriage and specific 

communication device can be performed by, for example, the specific 

communication device receiving information indicating the 10 

calculated distance from the transport carriage by wireless 

communication relayed by the relay device. 

[0132] 

 For example, the determination of whether the calculated 

distance is less than or equal to a predetermined distance by the 15 

specific communication device when the specific communication 

device calculates the distance between the transport carriage and 

the specific communication device can be performed by the specific 

communication device using the calculated distance as it is 

calculated. 20 

[0133] 

 For example, the determination of whether the calculated 

distance is less than or equal to a predetermined distance by the 

controller when the controller calculates the distance between the 

transport carriage and the specific communication device can be 25 

performed by the controller using the calculated distance as it is 

calculated. 

[0134] 

 In view of this, in addition to transport system 1 described in 

Embodiment 1 and transport system 1a described in Embodiment 2, 30 

transport systems 1b to 1e described below may be conceivable as 

examples of transport systems according to the present invention, 

for example. 

[0135] 

 In transport system 1b (not illustrated) according to the 35 
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present invention, for example, the transport carriage calculates the 

distance between the transport carriage and the specific 

communication device based on the delivery position information and 

the carriage position information, the specific communication device 

determines whether the calculated distance is less than or equal to a 5 

predetermined distance, and the specific communication device 

transmits the trigger signal. 

[0136] 

 In transport system 1c (not illustrated) according to the 

present invention, for example, the specific communication device 10 

calculates the distance between the transport carriage and the 

specific communication device based on the delivery position 

information and the carriage position information, the specific 

communication device determines whether the calculated distance is 

less than or equal to a predetermined distance, and the specific 15 

communication device transmits the trigger signal. 

[0137] 

 In transport system 1d (not illustrated) according to the 

present invention, for example, the controller calculates the distance 

between the transport carriage and the specific communication 20 

device based on the delivery position information and the carriage 

position information, the controller determines whether the 

calculated distance is less than or equal to a predetermined distance, 

and the transport carriage transmits the trigger signal. 

[0138] 25 

 In transport system 1e (not illustrated) according to the 

present invention, for example, the controller calculates the distance 

between the transport carriage and the specific communication 

device based on the delivery position information and the carriage 

position information, the controller determines whether the 30 

calculated distance is less than or equal to a predetermined distance, 

and the specific communication device transmits the trigger signal.  

[0139] 

 (2) In Embodiment 1, the equipment connected to each 

communication device 10 on a one-to-one basis is exemplified by a 35 
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configuration of a load port onto which transported object 100 is to 

be loaded, but is not limited to such.  For example, the equipment 

may be semiconductor manufacturing apparatus 50.  In other words, 

each of a plurality of communication devices 10 may be connected to 

each of a plurality of semiconductor manufacturing apparatuses 50 5 

one by one, and one communication device 10 may be responsible for 

a plurality of load ports. 

[0140] 

 Alternatively, for example, the equipment may be a group of 

semiconductor manufacturing apparatuses 50 on the basis of a 10 

collection of a plurality of semiconductor manufacturing apparatuses 

50 as one unit.  In other words, each of a plurality of communication 

devices 10 may be connected to each of plural groups of 

semiconductor manufacturing apparatuses 50 one by one, and one 

communication device 10 may be responsible for a plurality of 15 

semiconductor manufacturing apparatuses 50. 

[0141] 

 Alternatively, for example, the equipment may be a group of 

load ports on the basis of a collection of a plurality of load ports as 

one unit.  Specifically, each of a plurality of communication devices 20 

10 may be connected to each of plural groups of load ports one by 

one.  In other words, one communication device 10 may be 

connected to a collection of a plurality of load ports one by one. 

[0142] 

 Furthermore, for example, the equipment need not be a load 25 

port associated with a semiconductor manufacturing, semiconductor 

manufacturing apparatus 50, or the like.  For example, the 

equipment may be anything unrelated to the semiconductor 

manufacturing, such as a table. 

[0143] 30 

 (3) The steps in the interlock communication start process in 

Embodiment 1 and the interlock communication start process in 

Embodiment 2 may be executed by a computer (computer system).  

Then, the present invention may be realized as a program for causing 

a computer to execute the steps included in the interlock 35 
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communication start process in Embodiment 1 and the interlock 

communication start process in Embodiment 2.  In addition, the 

present invention may be realized as a non-transitory 

computer-readable recording medium, such as a CD-ROM, on which 

the program is recorded. 5 

[0144] 

 For example, when the present invention is realized as a 

program (software), the respective steps are executed by the 

program being executed using the hardware resources of the 

computer such as a CPU, memory, input/output circuit, and the like.  10 

Specifically, the respective steps are executed by the CPU obtaining 

data from the memory or input/output circuit, etc., performing 

arithmetic operations on the data, and outputting the results of the 

arithmetic operations to the memory or input/output circuit, etc. 

[0145] 15 

 (4) In Embodiment 1, each of the structural components 

included in transport system 1 may be implemented as a dedicated or 

general-purpose circuit.  These structural components may be 

implemented as a single circuit or may be implemented as a plurality 

of circuits. 20 

[0146] 

 Furthermore, the structural components included in transport 

system 1 may be implemented as a large scale integration (LSI) 

which is an integrated circuit (IC).  These structural components 

may take the form of individual chips, or one or more or all of the 25 

structural components may be encapsulated into a single chip.  The 

LSI may be referred to as a system LSI, a super LSI, or an ultra LSI 

depending on the scale of integration. 

[0147] 

 Furthermore, aside from an LSI, the integrated circuit may be 30 

implemented by a dedicated circuit or a general-purpose processor.  

As described above, it is also possible to use an FPGA that can be 

programmed, or a reconfigurable processor in which connection and 

setting of circuit cells in an LSI can be reconfigured. 

[0148] 35 
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 In addition, when a circuit integration technology that 

replaces LSIs comes along owing to advances of the semiconductor 

technology or to a separate derivative technology, the respective 

structural components included in transport system 1 may be 

understandably integrated using that technology. 5 

[0149] 

 (5) Other forms obtained through various modifications to 

Embodiment 1 and Embodiment 2 conceived by a person of ordinary 

skill in the art or forms realized through an arbitrary combination of 

the components in the respective embodiments described above, so 10 

long as they do not depart from the essence of the present invention, 

are included in the present invention. 

[Industrial Applicability] 

[0150] 

 The present invention can be used in a transport system or the 15 

like that performs an interlock communication process by wireless 

communication. 

[Reference Signs List] 

[0151] 

 1, 1a  transport system 20 

 2  travel route 

 10, 10a, 10b, 10c, 10d, 10e, 10f, 10g, 10h, 10i, 10j, 10k, 10m, 

60, 60a, 60b, 60c, 60d, 60e, 60f, 60g, 60h, 60i, 60j, 60k, 60m  

communication device 

 12, 62  communication unit 25 

 13, 63  control unit 

 20  controller 

 30, 80  transport carriage 

 31  gripper 

 32, 82  carriage control unit 30 

 33, 83  carriage communication unit 

 40, 40a, 40b, 40c, 40d, 40e, 40f, 40g, 40h, 40i, 40j, 40k, 40m  

equipment 

 50, 50a, 50b, 50c  semiconductor manufacturing apparatus 

 51  FOUP intake/discharge port 35 
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 90  relay device 

 100  transported object 
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[CLAIMS] 

[Claim 1] 

 A control method of a transport system, the transport system 

including a transport carriage for transporting a transported object, 

a plurality of communication devices respectively connected to a 5 

plurality of equipment to which the transported object is to be 

delivered, and a controller that controls travel of the transport 

carriage, the control method comprising: 

 obtaining, by the controller, equipment specifying information 

specifying a specific equipment to which the transport carriage is to 10 

deliver the transported object, the specific equipment being included 

in the plurality of equipment; 

 obtaining, by the transport carriage, carriage position 

information indicating the position of the transport carriage; 

 calculating, by any one of the transport carriage, a specific 15 

communication device which is connected to the specific equipment 

specified in the equipment specifying information, and the controller, 

a distance between the transport carriage and the specific 

communication device based on delivery position information 

indicating a position of the specific equipment and the carriage 20 

position information, the specific communication device being 

included in the plurality of communication devices; 

 determining, by any one of the transport carriage, the specific 

communication device, and the controller, whether the distance is 

less than or equal to a predetermined distance; 25 

 transmitting, by one of the transport carriage and the specific 

communication device, a trigger signal wirelessly to surroundings, 

when the distance is less than or equal to a predetermined distance, 

the trigger signal being a signal for starting wireless communication 

between the transport carriage and the specific equipment; and 30 

 performing, by the transport carriage and the specific 

equipment, wireless communication for delivery of the transported 

object between the transport carriage and the specific equipment, 

when the trigger signal is communicated wirelessly between the 

transport carriage and the specific equipment. 35 
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[Claim 2] 

 The control method according to claim 1, further comprising: 

 obtaining, by the transport carriage, the delivery position 

information by receiving, from the controller, a travel instruction 5 

instructing travelling up to the position of the specific equipment, 

wherein 

 the calculating of the distance includes calculating, by the 

transport carriage, the distance based on the delivery position 

information obtained and the carriage position information, 10 

 the determining includes determining, by the transport 

carriage, whether the distance is less than or equal to the 

predetermined distance, and 

 the transmitting of the trigger signal includes transmitting, by 

the transport carriage, the trigger signal wirelessly to the 15 

surroundings, when the distance is determined to be less than or 

equal to the predetermined distance. 

 

[Claim 3] 

 The control method according to claim 2, wherein 20 

 the plurality of communication devices each store an identifier 

for uniquely identifying the communication device, 

 the transmitting of the trigger signal includes transmitting, by 

the transport carriage, the trigger signal including a specific 

identifier for identifying the specific communication device, to the 25 

surroundings, and 

 the performing of the wireless communication includes: 

  specifying, by the specific communication device, the 

transport carriage as a communication partner by verifying that the 

specific identifier is included in the trigger signal; and 30 

  performing, by the transport carriage and the specific 

communication device, the wireless communication based on the 

specifying. 

 

[Claim 4] 35 
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 The control method according to claim 1, wherein 

 the system further includes a relay device that relays wireless 

communication between the transport carriage and the plurality of 

communication devices, 

 the control method further comprises: 5 

 obtaining, by the transport carriage, the delivery position 

information by receiving, from the controller, a travel instruction 

instructing travelling up to the position of the specific equipment, 

 the calculating of the distance includes calculating, by the 

transport carriage, the distance based on the delivery position 10 

information obtained and the carriage position information, 

 the determining includes determining, by the transport 

carriage, whether the distance is less than or equal to the 

predetermined distance, 

 the control method further comprises: 15 

 transmitting, by the transport carriage, a transmission 

instruction wirelessly to the specific communication device via the 

relay device, when the distance is determined to be less than or 

equal to the predetermined distance, the transmission instruction 

instructing transmission of the trigger signal, and 20 

 the transmitting of the trigger signal includes transmitting, by 

the specific communication device, the trigger signal wirelessly to 

the surroundings, when the transmission instruction is received. 

 

[Claim 5] 25 

 The control method according to claim 4, wherein 

 the plurality of communication devices each store an identifier 

for uniquely identifying the communication device, 

 the transport carriage stores correspondence information 

indicating correspondence between the plurality of communication 30 

devices and the identifiers, 

 the transmitting of the trigger signal includes transmitting, by 

the specific communication device, the trigger signal including a 

specific identifier for identifying the specific communication device, 

wirelessly to the surroundings, and 35 
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 the performing of the wireless communication includes: 

  specifying, by the transport carriage, the specific 

communication device as a communication partner based on the 

specific identifier included in the trigger signal and the 

correspondence information; and 5 

  performing, by the transport carriage and the specific 

communication device, the wireless communication based on the 

specifying. 

 

[Claim 6] 10 

 A transport system, comprising: 

 a transport carriage for transporting a transported object; 

 a plurality of communication devices respectively connected to 

a plurality of equipment to which the transported object is to be 

delivered; and 15 

 a controller that controls travel of the transport carriage, 

wherein 

 the controller obtains equipment specifying information 

specifying a specific equipment to which the transport carriage is to 

deliver the transported object, the specific equipment being included 20 

in the plurality of equipment; 

 the transport carriage obtains carriage position information 

indicating the position of the transport carriage; 

 any one of the transport carriage, a specific communication 

device which is connected to the specific equipment specified in the 25 

equipment specifying information, and the controller calculates a 

distance between the transport carriage and the specific 

communication device based on delivery position information 

indicating a position of the specific equipment and the carriage 

position information, the specific communication device being 30 

included in the plurality of communication devices; 

 any one of the transport carriage, the specific communication 

device, and the controller determines whether the distance is less 

than or equal to a predetermined distance; 

 one of the transport carriage and the specific communication 35 
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device transmits a trigger signal wirelessly to surroundings, when 

the distance is less than or equal to a predetermined distance, the 

trigger signal being a signal for starting wireless communication 

between the transport carriage and the specific equipment; and 

 the transport carriage and the specific equipment perform 5 

wireless communication for delivery of the transported object 

between the transport carriage and the specific equipment, when the 

trigger signal is communicated wirelessly between the transport 

carriage and the specific equipment. 

 10 

[Claim 7] 

 The transport system according to claim 6, wherein 

 the transport carriage obtains the delivery position 

information by receiving, from the controller, a travel instruction 

instructing travelling up to the position of the specific equipment, 15 

 the transport carriage calculates the distance based on the 

delivery position information obtained and the carriage position 

information, 

 the transport carriage determines whether the distance is less 

than or equal to the predetermined distance, and 20 

 the transport carriage transmits the trigger signal wirelessly 

to the surroundings, when the distance is determined to be less than 

or equal to the predetermined distance. 

 

[Claim 8] 25 

 The transport system according to claim 7, wherein 

 the plurality of communication devices each store an identifier 

for uniquely identifying the communication device, 

 the transport carriage transmits, to the surroundings, the 

trigger signal including a specific identifier for identifying the specific 30 

communication device, and 

 the specific communication device specifies the transport 

carriage as a communication partner by verifying that the specific 

identifier is included in the trigger signal, and the transport carriage 

and the specific communication device perform the wireless 35 
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communication based on the specifying. 

 

[Claim 9] 

 The transport system according to claim 6, further comprising: 

 a relay device that relays wireless communication between the 5 

transport carriage and the plurality of communication devices, 

wherein 

 the transport carriage obtains the delivery position 

information by receiving, from the controller, a travel instruction 

instructing travelling up to the position of the specific equipment, 10 

 the transport carriage calculates the distance based on the 

delivery position information obtained and the carriage position 

information, 

 the transport carriage determines whether the distance is less 

than or equal to the predetermined distance, 15 

 the transport carriage transmits a transmission instruction 

wirelessly to the specific communication device via the relay device, 

when the distance is determined to be less than or equal to the 

predetermined distance, the transmission instruction instructing 

transmission of the trigger signal, and 20 

 the specific communication device transmits the trigger signal 

wirelessly to the surroundings, when the transmission instruction is 

received. 

 

[Claim 10] 25 

 The transport system according to claim 9, wherein 

 the plurality of communication devices each store an identifier 

for uniquely identifying the communication device, 

 the transport carriage stores correspondence information 

indicating correspondence between the plurality of communication 30 

devices and the identifiers, 

 the specific communication device transmits, wirelessly to the 

surroundings, the trigger signal including a specific identifier for 

identifying the specific communication device, and 

 the transport carriage specifies the specific communication 35 
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device as a communication partner based on the specif ic identifier 

included in the trigger signal and the correspondence information, 

and the transport carriage and the specific communication device 

perform the wireless communication based on the specifying. 

 5 

[Claim 11] 

 A communication device connected to a specific equipment to 

which a transported object is to be delivered, the communication 

device transmitting, wirelessly to surroundings, a trigger signal for 

starting wireless communication between a transport carriage for 10 

transporting the transported object and the specific equipment, 

when a transmission instruction instructing transmission of the 

trigger signal is received from the transport carriage via a relay 

device that relays wireless communication between the transport 

carriage and the communication device. 15 

 

[Claim 12] 

 The communication device according to claim 11, wherein 

 the communication device: 

  stores an identifier for uniquely identifying the 20 

communication device; 

  when transmitting the trigger signal, transmits, 

wirelessly to the surroundings, the trigger signal including the 

identifier stored; and 

  when the transport carriage specifies the 25 

communication device as a communication partner based on the 

identifier included in the trigger signal received, performs, with the 

transport carriage, wireless communication for delivery of the 

transported object between the transport carriage and the specific 

equipment. 30 

  


