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TITLE: 

SUBSTRATE PROCESSING APPARATUS AND NON-TRANSITORY COMPUTER 

READABLE MEDIUM 

 

BACKGROUND 5 

Technical Field  

[0001] The invention relates to a substrate processing apparatus and a program. 

Description of Related Art 

[0002] In recent years, a substrate processing apparatus for performing various processes on 

substrates is known (e.g., Patent Document 1).  Specifically, such substrate processing apparatus 10 

includes: a polishing unit including at least one polishing device performing a polishing process 

on a substrate; a cleaning unit including at least one cleaning device performing a cleaning process 

on the substrate polished by the polishing unit; and a transport unit including at least one transport 

device performing a transport process on the substrate. 

[0003] In the case where multiple substrates are transported continuously in the substrate 15 

processing apparatus, a substrate idling state may occur due to waiting for a process on a preceding 

substrate or waiting for a free processing apparatus shared with a substrate transported by a 

different route.  For example, when the substrate idling state occurs from the time when the 

polishing process starts until the cleaning process ends, the state of the substrate may become 

unstable due to aging (corrosion, etc.) or disturbance (dust, etc.).  Specifically, in the case where 20 

the polishing object of the substrate includes copper (Cu), the influence of corrosion increases if 

the idling time after the polishing ends until the cleaning starts is long. 

[0004] Regarding this, Patent Document 1 proposes a technique of generating a time table in 

which the process end times in the polishing device, the cleaning device, and the transport device 

are associated for each of multiple substrates loaded to the substrate processing apparatus so that 25 

the idling state does not occur from the time when the substrates are loaded to the substrate 

processing apparatus until the cleaning process ends, and controlling the loading timings of the 

substrates to the substrate processing apparatus based on the generated time table.  According to 

such technique, the substrate idling state from the time of being loaded to the substrate processing 

apparatus until the cleaning process ends can be reduced. 30 

[Prior Art Document(s)] 

[Patent Document(s)] 

[0005] Patent Document 1: Japanese Patent No. 6370084 



-2- 

 

 

SUMMARY 

[Issues to be solved by the invention] 

[0006] However, in the case of the conventional technique, the order of loading substrates into 

the substrate processing apparatus is fixed.  In other words, it is not configured so that calculation 5 

can be performed by changing the order in which the substrates are loaded to the substrate 

processing apparatus.  Therefore, there is still room for improvement from the perspective of 

reducing the time from the time when the process on a substrate initially loaded to the substrate 

processing apparatus starts until the process lastly loaded to the substrate processing apparatus 

ends, that is, the "total processing time" of multiple substrates, in the conventional technique. 10 

[0007] Therefore, an objective of the invention is to provide a technique capable of reducing the 

total processing time of multiple substrates. 

[Means for solving the issues] 

[0008] (Aspect 1) 

In order to achieve the above objective, an aspect of the invention provides a substrate processing 15 

apparatus.  The substrate processing apparatus includes: a polishing unit, including at least one 

polishing device that performs a polishing process on a substrate; a cleaning unit, including at least 

one cleaning device that performs a cleaning process on the substrate polished by the polishing 

unit; a transport unit, including at least one transport device that performs a transport process on 

the substrate; and a control device, controlling the substrate processing apparatus.  The control 20 

device is configured to execute: a calculation control process, calculating patterns for changing an 

order of loading to the substrate processing apparatus for a plurality of substrates loaded to the 

substrate processing apparatus based on a processing recipe in which processing contents applied 

to each of the substrates loaded to the substrate processing apparatus are defined in advance; a 

time table generation control process, generating, for each of the patterns obtained in the 25 

calculation control process, a time table in which process end times in the polishing device, the 

cleaning device, and the transport device are associated, so that an idling state does not occur from 

a time when the substrates are loaded to the substrate processing apparatus until a cleaning process 

ends; a selection control process, selecting a time table with a shortest time from a time when a 

process of a substrate initially loaded to the substrate processing apparatus starts until a process of 30 

a substrate that is lastly loaded ends in the time tables obtained in the time table generation control 

process; and a timing control process, controlling timings of loading the substrates to the substrate 

processing apparatus based on the time table selected in the selection control process. 
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[0009] According to the aspect, the time from the time when the process of the substrate initially 

loaded to the substrate processing apparatus starts until the process of the substrate that is lastly 

loaded ends, that is, the total processing time of the substrates, can be reduced while reducing the 

idling state between the time when the substrates are loaded to the substrate processing apparatus 

until the cleaning process ends. 5 

[0010] (Aspect 2) 

In the substrate processing apparatus according to Aspect 1, it may also be that the at least one 

polishing device includes a plurality of polishing devices able to execute polishing processes of a 

same type, the polishing devices include a specific polishing device group formed by a plurality 

of polishing devices replaceable with each other, in the processing recipe, in a case where some of 10 

the substrates loaded to the substrate processing apparatus include a polishing process performed 

by the specific polishing device group in applied processing contents, the control device is 

configured to execute a processing recipe change control process, and in the processing recipe 

change control process, the control device is configured to: generate an additional processing 

recipe defining processing contents in a case where a plurality of polishing devices included in the 15 

specific polishing device group are replaced by another plurality of polishing devices for a 

substrate loaded to the substrate processing apparatus after a substrate in which processing 

contents applied to the substrate do not include the polishing process performed by the specific 

polishing device group among the substrates loaded to the substrate processing apparatus, add the 

additional processing recipe that is generated to the processing recipe, and the control device is 20 

configured to perform the calculation control process based on a processing recipe obtained in the 

processing recipe change control process. 

[0011] According to the aspect, the additional processing recipe in the case where multiple 

polishing devices included in the specific polishing device group are replaced with other polishing 

devices is further considered, and the total processing time of the substrates can be reduced. 25 

[0012] (Aspect 3) 

In the substrate processing apparatus according to Aspect 1 or Aspect 2, it may also be that, in the 

time table generation control process, the control device is configured to generate the time table 

based on past performance of a time required for a process in at least one of the polishing device 

and the cleaning device and a time required for a transport process in the transport device from the 30 

polishing unit to the cleaning unit. 

[0013] (Aspect 4) 

In the substrate processing apparatus according to any one of Aspects 1 to 3, it may also be that, 
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in the time table generation control process, at a time of generating the time table for a substrate 

newly loaded to the substrate processing apparatus, the control device is configured to: calculate 

tentative arrival times of the newly loaded substrate at the polishing device, the cleaning device, 

and the transport device, and compare the tentative arrival times with process end times or 

scheduled process end times of a substrate loaded in advance to the substrate processing apparatus 5 

in the polishing device, the cleaning device, and the transport device, in a case where there is a 

tentative arrival time earlier than the process end time or the scheduled process end time in a same 

or competing processing device, generate actual arrival times by adding a difference between the 

earlier tentative arrival time and the process end time or the scheduled process end time to the 

tentative arrival times at the polishing device, the cleaning device, and the transport device, and 10 

generate the time table based on the actual arrival times. 

[0014] (Aspect 5) 

In the substrate processing apparatus according to Aspect 4, it may also be that, in the time table 

generation control process, in a case where there is no tentative arrival time earlier than the process 

end time or the scheduled process end time in the same or competing processing device, the control 15 

device is configured to generate the time table based on the tentative arrival times. 

[0015] (Aspect 6) 

In order to achieve the above objective, an aspect of the invention provides a non-transitory 

computer readable medium storing a program.  The program causes a computer to execute a 

control process, and the control process includes: a calculation control process, calculating patterns 20 

for changing an order of loading to a substrate processing apparatus for a plurality of substrates 

loaded to the substrate processing apparatus based on a processing recipe in which processing 

contents applied to each of the substrates loaded to the substrate processing apparatus are defined 

in advance; a time table generation control process, generating, for each of the patterns obtained 

in the calculation control process, a time table in which process end times in a polishing device, a 25 

cleaning device, and a transport device provided in the substrate processing apparatus are 

associated, so that an idling state does not occur from a time when the substrates are loaded to the 

substrate processing apparatus until a cleaning process ends; a selection control process, selecting 

a time table with a shortest time from a time when a process of a substrate initially loaded to the 

substrate processing apparatus starts until a process of a substrate that is lastly loaded ends in the 30 

time tables obtained in the time table generation control process; and a timing control process, 

controlling timings of loading the substrates to the substrate processing apparatus based on the 

time table selected in the selection control process. 
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[0016] According to the aspect, the time from the time when the process of the substrate initially 

loaded to the substrate processing apparatus starts until the process of the substrate that is lastly 

loaded ends, that is, the total processing time of the substrates, can be reduced while reducing the 

idling state between the time when the substrates are loaded to the substrate processing apparatus 

until the cleaning process ends. 5 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017]  

FIG. 1 is a plan view illustrating an overall configuration of a substrate processing apparatus 

according to an embodiment. 10 

FIG. 2 is a diagram illustrating an example of substrate transport routes from the time when 

substrates are loaded to the substrate processing apparatus of the embodiment until a cleaning 

process ends. 

FIG. 3 is a diagram illustrating an example of substrate transport routes from the time when 

substrates are loaded to the substrate processing apparatus of the embodiment until a cleaning 15 

process ends. 

FIG. 4 is an example of a flowchart illustrating an idling state reduction control process according 

to the embodiment. 

FIG. 5 is a schematic diagram explaining a process for generating a time table. 

FIG. 6 is an example of the time table generated in Step S108 of the idling state reduction control 20 

process according to the embodiment. 

FIG. 7 is an example of a flowchart illustrating a total time reduction control process according to 

the embodiment. 

FIG. 8 is a diagram illustrating an example of a processing recipe of Substrates No. 1 to No. 6 used 

in the embodiment. 25 

FIG. 9 is a diagram illustrating a time table obtained in Step S230 in the embodiment. 

FIG. 10 is a diagram illustrating an example of a processing recipe of Substrates No. 1 to No. 5 

used in a modified example of the embodiment. 

FIG. 11 is an example of a flowchart illustrating a control process (processing recipe change 

control process) according to a modified example of the embodiment. 30 

FIG. 12 is a diagram illustrating a time table obtained in Step S230 according to a modified 

example of the embodiment. 
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DESCRIPTION OF THE EMBODIMENTS 

[0018] In the following, a substrate processing apparatus according to the embodiments of the 

invention will be described based on the drawings.  In the following, a chemical mechanical 

polishing (CMP) apparatus is described as an example of the substrate processing apparatus.  

However, specific examples of the substrate processing apparatus is not limited to the CMP 5 

apparatus. 

[0019] <Substrate processing apparatus> 

FIG. 1 is a plan view illustrating an overall configuration of a substrate processing apparatus 

according to an embodiment.  As shown in FIG. 1, the substrate processing apparatus includes a 

housing 1 in a substantially rectangular shape, and a load/unload unit 2, a polishing unit 3, and a 10 

cleaning unit 4 are defined by partition walls 1a, 1b inside the housing 1.  The load/unload unit 

2, the polishing unit 3, and the cleaning unit 4 are respectively independently assembled and 

independently evacuated.  In addition, the substrate processing apparatus has a control device 5 

for controlling the substrate processing apparatus. 

[0020] The control device 5 has a computer 5c having a processor 5a and a storage device 5b.  15 

The storage device 5b stores programs, data, etc.  The storage device 5b includes a storage 

medium readable by the processor 5a of the computer 5c.  Examples of the storage medium 

include a read-only memory (ROM), etc.  The control device 5 executes control processes related 

to the substrate processing apparatus by operating the processor 5a based on program commands 

stored in the storage device 5b. 20 

[0021] <Load/unload unit> 

The load/unload unit 2 includes two or more (four in the embodiment) front load parts 20 on which 

a substrate cassette that stocks multiple substrates is placed.  The front load parts 20 are disposed 

to be adjacent to the housing 1, and are arranged along the width direction (a direction 

perpendicular to the longitudinal direction) of the substrate processing apparatus.  The front 25 

loading units 20 can be loaded with a carrier for storing substrates, such as an open cassette, a 

standard manufacturing interface (SMIF) pod, or a front opening unified pod (FOUP).  Here, the 

SIMF, FOUP is a closed container capable of accommodating a substrate cassette inside and 

maintaining an environment independent from the external space by being covered with partition 

walls. 30 

[0022] In addition, the load/unload unit 2 includes an in-line thickness monitor (ITM) 24 as a 

measurement device measuring film thickness on a substrate surface.  In addition, on the 

load/unload unit 2, a transport robot 22 movable along the row of the front load parts 20 is 
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disposed.  The transport robot 22 is able to access the substrate cassette mounted on the front load 

part 20.  Each transport robot 22 includes two hands on the upper and lower sides.  The upper-

side hand is used when the processed substrate is returned to the substrate cassette.  The lower-

side hand is used when the substrate before being processed is taken out from the substrate cassette.  

In addition, the lower-side hand of the transport robot 22 is configured to be able to turn over the 5 

substrate by rotating around its axis. 

[0023] Since the load/unload unit 2 is a region that needs to be maintained in the cleanest state, 

the inside of the load/unload unit 2 is always maintained at a pressure higher than any one of the 

outside of the substrate processing apparatus, the polishing unit 3, and the cleaning unit 4 .  The 

polishing unit 3 is the dirtiest region because the polishing unit 3 uses slurry as a polishing liquid.  10 

Therefore, a negative pressure is formed inside the polishing unit 3, and such pressure is 

maintained to be lower than the internal pressure of the cleaning unit 4.  In the load/unload unit 

2, a filter fan unit (not shown) having a clean air filter, such as a HEPA filter, a ULPA filter, or a 

chemical filter is provided, and clean air from which particles, toxic vapors, and toxic gases have 

been removed is constantly blown out from the filter fan unit. 15 

[0024] <Polishing unit> 

The polishing unit 3 is a region in which polishing (planarization) of a substrate is performed, and 

includes a first polishing device 3A (Poli. A), a second polishing device 3B (Poli. B), a third 

polishing device 3C (Poli. C), and a fourth polishing device 3D (Poli. D).  The first polishing 

device 3A, the second polishing device 3B, the third polishing device 3C, and the fourth polishing 20 

device 3D, as shown in FIG. 1, are arranged along the longitudinal direction of the substrate 

processing apparatus. 

[0025] The first polishing device 3A includes: a polishing table to which a polishing pad is 

attached; a top ring for holding a substrate and pressing the substrate against the polishing pad on 

the polishing table while polishing; a polishing liquid supply nozzle for supplying the polishing 25 

liquid or a dressing liquid (e.g., pure water) to the polishing pad; a dresser for dressing a polishing 

surface of the polishing pad; and an atomizer that atomizes and sprays a mixed fluid of a liquid 

(e.g., pure water) and a gas (e.g., nitrogen gas) or a liquid (e.g., pure water) to the polishing surface.  

The second polishing device 3B, the third polishing device 3C, and the fourth polishing device 3D 

have the same configurations as the first polishing device 3A. 30 

[0026] <Transport unit> 

Then, the transport unit (transport mechanism) for transporting the substrate is described.  As 

shown in FIG. 1, a first linear transporter 6 is disposed in adjacency with the first polishing device 
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3A and the second polishing device 3B.  The first linear transporter 6 is a mechanism that 

transports substrates among four transport positions (a first transport position LTP1, a second 

transport position LTP2, a third transport position LTP3, and a fourth transport position LTP4 in 

order from the load/unload unit side) in a direction in which the first polishing device 3A and the 

second polishing device 3B are arranged. 5 

[0027] In addition, a second linear transporter 7 is disposed in adjacency with the third polishing 

device 3C and the fourth polishing device 3D.  The second linear transporter 7 is a mechanism 

that transports substrates among three transport positions (a fifth transport position LTP5, a sixth 

transport position LTP6, and a seventh transport position LTP7 in order from the load/unload unit 

side) in a direction in which the third polishing device 3C and the fourth polishing device 3D are 10 

arranged. 

[0028] A substrate is transported to the first polishing device 3A and the second polishing device 

3B by the first linear transporter 6.  The top ring of the first polishing device 3A moves between 

the polishing position and the second transport position LTP2 through a swing operation of a top 

ring head.  Therefore, the transfer of the substrate to the top ring is performed at the second 15 

transport position LTP2.  Likewise, the top ring of the second polishing device 3B moves 

between the polishing position and the third transport position LTP3, and the transfer of the 

substrate to the top ring is performed at the third transport position LTP3.  The top ring of the 

third polishing device 3C moves between the polishing position and the sixth transport position 

LTP6, and the transfer of the substrate to the top ring is performed at the sixth transport position 20 

LTP6.  The top ring of the fourth polishing device 3D moves between the polishing position and 

the seventh transport position LTP7, and the transfer of the substrate to the top ring is performed 

at the seventh transport position LTP7. 

[0029] A lifter 11 for receiving a substrate from the transport robot 22 is disposed at the first 

transport position LTP1.  The substrate is delivered from the transport robot 22 to the first linear 25 

transporter 6 via the lifter 11.  A shutter (not shown) is provided on the partition wall 1a and 

located between the lifter 11 and the transport robot 22, and, at the time of transporting a substrate, 

the shutter is opened and the substrate is delivered from the transport robot 22 to the lifter 11.  In 

addition, a swing transporter (STP) 12 is disposed among the first linear transporter 6, the second 

linear transporter 7, and the cleaning unit 4.  The swing transporter 12 has a hand movable 30 

between the fourth transport position LPT4 and the fifth transport position LTP5, and the transfer 

of a substrate from the first linear transporter 6 to the second linear transporter 7 is performed by 

the swing transporter 12.  The substrate is transported to the third polishing device 3C and/or the 
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fourth polishing device 3D by the second linear transporter 7.  In addition, a substrate polished 

by the polishing unit 3 is transported to the cleaning unit 4 via the swing transporter 12.  In 

addition, a temporary substrate placement table (WS1) 180 is provided at the transport unit. 

[0030] It is noted that the above-described first linear transporter 6, second linear transporter 7, 

transport robot 22, lifter 11, and swing transporter 12 and transport robots RB1U, RB1L, RB2 to 5 

be described afterwards merely serve as an example of a "transport device" for performing a 

transport process on a substrate. 

[0031] <Cleaning unit> 

In the cleaning unit 4, a first cleaning chamber 190, a first transport chamber 191, a second 

cleaning chamber 192, a second transport chamber 193, and a third cleaning chamber 194 are 10 

defined.  In the first cleaning chamber 190, two cleaning devices CL1A, CL1B and a temporary 

substrate placement table WS2 are disposed.  In the second cleaning chamber 192, two cleaning 

devices CL2A, CL2B and a temporary substrate placement table WS3 are disposed.  In the third 

cleaning chamber 194, two cleaning devices CL3A, CL3B that clean a substrate are disposed.  

The cleaning devices CL3A, CL3B are separated from each other.  The cleaning devices CL1A, 15 

CL1B, CL2A, CL2B, CL3A, CL3B are cleaning machines that clean substrates by using a cleaning 

solution. 

[0032] In the first transport chamber 191, the transport robots RB1U, RB1L are disposed, and 

in the second transport chamber 193, the transport robot RB2 is disposed.  The transport robots 

RB1U, RB1L operate to transport substrates among the temporary placement table 180, the 20 

cleaning devices CL1A, CL1B, the temporary placement table WS2, and the cleaning devices 

CL2A, CL2B.  The transport robot RB2 operates to transport substrates among the cleaning 

devices CL2A, CL2B, the temporary placement table WS3, and the cleaning devices CL3A, 

CL3B.  Since the transport robot RB2 transports only cleaned substrates, the transport robot RB2 

includes only one hand.  The transport robot 22 takes out substrates from the cleaning devices 25 

CL3A, CL3B, and returns the substrates to the substrate cassette. 

[0033] <Reduction of substrate idling state> 

In the following, descriptions are made with regard to reducing the substrate idling state from the 

time when the polishing process is started until the cleaning process ends. 

[0034] Firstly, the reason why the substrate idling state occurs is described.  FIGs. 2 and 3 are 30 

diagrams illustrating an example of substrate transport routes from the time when substrates are 

loaded to the substrate processing apparatus until the cleaning process ends.  In FIGs. 2 and 3, 

the description about the transport unit transporting the substrates among the respective processing 
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devices is simplified.  In addition, "TR" in FIGs. 2 and 3 refer to "transport". 

[0035] As shown in FIGs. 2 and 3, in the case where the polishing process and the cleaning 

process are respectively two systems, the degree of freedom of the substrate transport routes is 

high.  In addition, as shown in FIGs. 2 and 3, a processing recipe with which the cleaning process 

is performed without performing the polishing process is possible.  In addition, as shown in FIG. 5 

3, a complicated substrate transport route, such as temporarily returning to transport a substrate to 

the cleaning device CL2B of another system after the cleaning process by using the cleaning device 

CL2A ends. 

[0036] In this way, in the case where multiple cleaning devices capable of performing cleaning 

processes in parallel are provided in the cleaning unit 4, the substrate transport routes in the 10 

cleaning unit are complicated, and the substrate idling state may occur in the cleaning unit.  Once 

the substrate idling state occurs in the cleaning unit, the idling state may also occur for scheduled 

subsequent substrates passing through the place where the substrate is located. 

[0037] Comparatively, in the embodiment, the control device 5 generates a time table so that the 

idling state does not occur from the time when the substrates are loaded to the substrate processing 15 

apparatus until the cleaning process ends.  The time table is a table in which the process end times 

or the scheduled process end times in the polishing device, the cleaning device, and the transport 

device are associated for each of multiple substrates loaded to the substrate processing apparatus.  

The control device 5 controls the timings of loading the substrates to the substrate processing 

apparatus based on the time table. 20 

[0038] Specifically, the control device 5 according to the embodiment executes an idling state 

reduction control process as described below.  FIG. 4 is an example of a flowchart illustrating the 

"idling state reduction control process" according to the embodiment.  Firstly, based on the 

processing recipe, the control device 5 predicts the transport routes for all of the substrates loaded 

to the substrate processing apparatus (Step S101). 25 

[0039] Specifically, the processing recipe defining the contents of applied processes for each of 

the substrates loaded to the substrate processing apparatus is prepared in advance and stored in the 

storage device 5b. 

[0040] More specifically, the processing recipe defines, for the respective substrates, the types 

of units to be used, the types of processing devices to be used in the respective units (e.g., the types 30 

of polishing devices to be used), and the times (i.e., processing times) required for the processes 

performed by the processing devices to be used, etc.  Specifically, a predicted processing time 

may be used as the processing time.  For example, as the processing time of the polishing device 
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to be used, the predicted time of the polishing process performed by the polishing device to be 

used can be used.  Based on such recipe, the control device 5 predicts the transport routes of all 

of the substrates loaded to the substrate processing apparatus. 

[0041] Then, the control device 5 predicts the operation times for all of the substrates loaded to 

the substrate processing apparatus (Step S102).  Specifically, the control device 5 predicts the 5 

operation time for each substrate based on the predicted time or a past performance value set in 

the processing recipe.  The prediction of the operation time is used when generating the time 

table.  That is, the control device 5 generates the time table based on the past performance of the 

time required for the process in at least one of the polishing device and the cleaning device and 

the time required for the transport process in the transport device from the polishing unit 3 to the 10 

cleaning unit 4. 

[0042] Then, based on the operation time of each substrate predicted in Step S102, the arrival 

time of each substrate at each processing device (polishing device, transport device, and cleaning 

device) is calculated (Step S103).  Then, the control device 5 calculates the idling time of each 

substrate in each processing device (Step S104). 15 

[0043] Regarding this point, the description is made with reference to the drawings.  FIG. 5 is 

a schematic diagram for illustrating the process of generating the time table.  FIG. 5 illustrates a 

process in which the time table for Substrates No. 1 to No. 3 has been generated, and the time table 

for Substrate No. 4 newly loaded to the substrate processing apparatus is generated. 

[0044] As shown in FIG. 5, in a time table 210, the process end times or the scheduled process 20 

end times in the polishing device (Poli. A), the cleaning device (CL1A, CL2A), and the transport 

device (LTP3, WS1, RB1L, RB1U) are associated for each of Substrates No. 1 to No. 3.  

Meanwhile, at the time of generating the time table for Substrate No. 4 newly loaded to the 

substrate processing apparatus, tentative arrival times of Substrate No. 4 that is newly loaded at 

the polishing device, the cleaning device, and the transport device are calculated.  In a tentative 25 

arrival time table 220, the scheduled arrival times of Substrate No. 4 at the polishing device (Poli. 

A), the cleaning device (CL1A, CL2A), and the transport device (LTP3, WS1, RB1L, RB1U) are 

associated. 

[0045] The control device 5 compares the tentative arrival times (tentative arrival time table 

220) with the process end times or the scheduled process end times (time table 210) of the substrate 30 

loaded in advance to the substrate processing apparatus in the polishing device, the cleaning 

device, and the transport device.  In the example, when the scheduled process end time (0:04:35) 

of Substrate No. 3 in RB1U is compared with the scheduled arrival time (0:04:10) at WS1 as a 
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processing device competing with the process in RB1U, the scheduled arrival time at WS1 is 25 

seconds earlier.  In other words, in the case where Substrate No. 4 is loaded to the substrate 

processing apparatus according to the tentative arrival time table 220, Substrate No. 4 may idle at 

WS1 for 25 seconds.  It is noted that competing processing devices refer to processing devices, 

like WS1 and RB1U, in a relationship in which the operation (receiving the substrate from WS1) 5 

of one (RB1U) of the processing devices is required for the operation (transfer for transporting the 

substrate) of the other processing device (WS1). 

[0046] As shown in FIG. 4, the control device 5 determines whether there is an idling time (Step 

S105) and, in the case where there is an idling time (YES in Step S105), searches for a processing 

device with the longest idling time (Step S106). 10 

[0047] For example, in the example of FIG. 5, there is an idling time of 25 seconds between the 

associated processing devices, which are RB1U of Substrate No. 3 and WS1 of Substrate No. 4.  

In addition, when the scheduled processing time (0:04:30) of Substrate No. 3 in CL1A is compared 

with the arrival time (0:04:15) of Substrate No. 4 in CL1A, the scheduled arrival time in CL1A is 

15 seconds earlier, so an idling time of 15 seconds occurs. 15 

[0048] In this case, the control device 5 recognizes that the longest idling time is 25 seconds, 

and the processing device with the longest idling time is WS1 of Substrate No. 4.  In other words, 

in the case where there are multiple earlier tentative arrival times (e.g.,s 15 seconds and 25 

seconds), the control device 5 generates actual arrival times by adding the difference (25 seconds) 

between the process end time or the scheduled process end time and the tentative arrival time 20 

having the greatest difference between the earlier tentative arrival time and the process end time 

or the scheduled process end time to the tentative arrival times at the polishing device, the cleaning 

device, and the transport device. 

[0049] Then, as shown in FIG. 4, the control device 5 adds the longest idling time to the tentative 

arrival time table 220 to generate an actual arrival time table 230 (Step S107).  That is, as shown 25 

in FIG. 5, the control device 5 adds the longest idling time (25 seconds) to each processing device 

in the tentative arrival time table 220.  For example, although the arrival time of Substrate No. 4 

at LTP3 is 0:04:00 in the tentative arrival time table 220, the arrival time of Substrate No. 4 at 

LTP3 is 0:04:25 in the actual arrival time table 230.  In addition, although the arrival time of 

Substrate No. 4 at WS1 is 0:04:10 in the tentative arrival time table 220, the arrival time of 30 

Substrate No. 4 at WS1 is 0:04:35 in the actual arrival time table 230. 

[0050] In this way, in the case where the tentative arrival time is earlier than the process end 

time or the scheduled process end time in the same or competing processing device, the control 
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device 5 generates the actual arrival times by adding the difference between the earlier tentative 

arrival time and the process end time or the scheduled process end time to the tentative arrival 

times of the polishing device, the cleaning device, and the transport device. 

[0051] Then, as shown in FIG. 4, the control device 5 generates a time table (Step S108) based 

on the actual arrival times (actual arrival time table 230) generated in Step S107 (Step S108).  5 

That is, the actual arrival time table 230 is a time table in which the arrival times of Substrate No. 

4 at respective processing devices are associated.  Therefore, by adding the processing time in 

each processing device in the actual arrival time table 230, the control device 5 generates a time 

table in which the process end times or the scheduled process end times of respective processing 

devices are associated. 10 

[0052] Meanwhile, in the case where the control device 5 determines that there is no waiting 

time in Step S105 (Step S105, NO), the control device 5 does not generate the actual arrival time 

table 230, but generates a time table based on the tentative arrival time table 220 (Step S108).  

That is, in the case where there is no tentative arrival time earlier than the process end time or the 

scheduled process end time in the same or competing processing devices, the control device 5 15 

generates the time table based on the tentative arrival times. 

[0053] An example of the time table generated in Step S108 of the idling state reduction control 

process as shown in FIG. 4 is shown in FIG. 6.  Specifically, in the time table 240 shown in FIG. 

6, the start times (Start) of a series of processes, current positions (Pos) of the substrates, and the 

process end times or the scheduled process end times in the respective processing devices are 20 

associated for Substrates No. 1 to No. 7 loaded to the substrate processing apparatus.  The time 

table 240 is a table provided so that an idling state does not occur from the time when the substrates 

are loaded to the substrate processing apparatus until the cleaning process ends.  The control 

device 5 controls the timings of loading the substrates to the substrate processing apparatus based 

on the time table 240. 25 

[0054] According to the embodiment as described above, by executing the idling state reduction 

control process, effects as described in the following can be achieved. 

[0055] Specifically, according to the embodiment, by calculating the transport times to all the 

processing devices on the transport paths to generate the time table for all the substrates loaded to 

the substrate processing apparatus, the transport start timings and the routes are controlled, so that 30 

no idling for using the common processing devices occurs among the substrates and the entire 

work from the time when the polishing starts until the cleaning ends is processed in the shortest 

possible time without idling.  Therefore, the idling times of the substrates in the substrate 
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processing apparatus are reduced.  As a result, according to the embodiment, the states of the 

substrates can be prevented from being unstable due to aging (corrosion, etc.) or disturbance (dust, 

etc.).  Specifically, in the case where the polishing object of the substrate includes copper (Cu), 

the influence of corrosion increases if the idling time from the time after the polishing ends until 

the cleaning starts is long.  However, by reducing the idling time, the corrosion of copper can be 5 

prevented. 

[0056] In addition, according to the substrate processing apparatus according to the embodiment 

(specifically, according to the control device 5), for example, in the case where a processing device 

cannot process a substrate due to maintenance, etc., of some of the processing devices in the 

substrate processing apparatus, a route that bypasses the processing device under maintenance or 10 

the like can be generated. 

[0057] In addition, the substrate processing apparatus according to the embodiment can 

appropriately update the time table that is tentatively generated.  For example, the control device 

5 can calculate the time difference between the actual arrival time and the scheduled arrival time 

of the substrate at each processing device, and update the time table for a substrate (substrate that 15 

are affected) subsequently passing through the processing device.  In addition, the control device 

5 can also feedback delay information for a substrate having been loaded to the substrate 

processing apparatus.  Meanwhile, in the case where the time difference between the actual 

arrival time of the substrate and the scheduled arrival time is less than a threshold (e.g., 0.5 

seconds, etc.), such time difference is considered as an error, and therefore it is also possible not 20 

to feed back the delay information. 

[0058] In addition, in the substrate processing apparatus according to the embodiment, in the 

case where the substrate transport is temporarily stopped due to a failure or a transport stop 

function of the substrate processing apparatus, the control transport can resume by re-generating a 

time table when the transport starts again.  In the case of re-generating a time table, the control 25 

device 5 performs from the downstream side of the substrate transport route.  In addition, for 

example, in the case where a substrate loaded to the substrate processing apparatus is removed 

from the substrate processing apparatus due to a substrate failure, etc., the control device 5 can 

delete the substrate from the time table, exclude the substrate from the control target, and re-

generate the time table. 30 

[0059] In addition, in the case where substrates share a processing device, the substrate 

processing apparatus according to the embodiment performs calculation and exerts control, so that 

the next substrate is processed after the preceding substrate.  However, in the case where the time 
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table can be interrupted without being changed, an interrupted time table can be generated, so that 

the subsequent substrate can be processed prior to the preceding substrate. 

[0060] In addition, in the substrate processing apparatus of the embodiment, in the case where 

the substrate transport route is changed significantly due to maintenance of a processing device, 

etc., after the tentative time table is generated, it takes a long time to re-generate the time table.  5 

Therefore, in such case, the control device 5 can stop loading new substrates until the substrates 

in the substrate processing apparatus are transported out of the substrate processing apparatus 

without re-generating the time table.  In addition, in the case where it takes a long time to generate 

or re-generate the time table, the function of generating or re-generating the time table can be 

switched off. 10 

[0061] In addition, the substrate processing apparatus according to the embodiment can visualize 

the transport states of multiple substrates, so that an operator, etc., can monitor the transport states 

of the substrates.  For example, the control device 5 can display the generated time table on an 

output interface (monitor, etc.) of the substrate processing apparatus.  In addition, the control 

device can graph the generated time table to display the time table on the output interface in a real-15 

time manner. 

[0062] In the idling state reduction control process, the order of loading substrates to the 

substrate processing apparatus is fixed (in other words, it is not configured so that calculation can 

be performed by changing the order in which the substrates are loaded to the substrate processing 

apparatus).  Therefore, from the perspective of reducing the time from the process of the substrate 20 

initially loaded to the substrate processing apparatus starts until the process of the substrate lastly 

loaded to the substrate processing apparatus ends, that is, reducing the "total processing time" of 

multiple substrates, there is still room for improvement.  Therefore, in the embodiment, a control 

process (referred to as "total time reduction control process") described below is executed in the 

embodiment. 25 

[0063] <Total time reduction control process> 

FIG. 7 is an example of a flowchart illustrating the total time reduction control process according 

to the embodiment.  FIG. 8 is a diagram illustrating an example of a processing recipe of 

Substrates No. 1 to No. 6 used in the embodiment. 

[0064] Referring to FIG. 7, firstly, the control device 5 executes a calculation control process 30 

according to Step S210.  In the calculation control process, the control device 5 calculates the 

patterns for changing the order in which the substrates are loaded to the substrate processing 

apparatus for multiple substrates based on a processing recipe in which the processing contents 
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applied to each of the substrates loaded to the substrate processing apparatus are defined in 

advance. 

[0065] As a specific example, the control device 5 according to the embodiment calculates all 

the patterns for changing the order of loading to the substrate processing apparatus for multiple 

substrates (Substrates No. 1 to No. 6) based on the processing recipe shown in FIG. 8.  For 5 

example, the control device 5 calculates all the patterns for changing the order of loading to the 

substrate processing apparatus, such as a "first pattern" of loading the substrates in the order of 

No. 1 → No. 2 → No. 3 → No. 4 → No. 5 → No. 6, "second pattern" of loading the substrates in 

the order of No. 1 → No. 3 → No. 2 → No. 4 → No. 5 → No. 6, "third pattern" of loading the 

substrates in the order of No. 1 → No. 4 → No. 2 → No. 3 → No. 5 → No. 6, etc.  In the 10 

embodiment, there are 6 factorial combinations (“6×5×4×3×2×1”) of the changing patterns.  

Therefore, in Step S210, changing patterns of 6 factorial are obtained. 

[0066] It is noted that, in Step S210, the control device 5 may also calculate some of the patterns 

for changing the loading order, instead of calculating all of the patterns for changing the loading 

order (in other words, the patterns for changing the loading order are calculated for some of the 15 

substrates loaded to the substrate processing apparatus).  As an example, it may also be that the 

order of loading Substrates No. 1 to No. 3 to the substrate processing apparatus has been fixed, 

and all the patterns in the case of changing the loading order are calculated for Substrates No. 4 to 

No. 6 only. 

[0067] Then, the control device 5 executes the time table generation control process according 20 

to Step S220.  In the time table generation control process, the control device 5 generates a time 

table in which the process end times in the polishing device, the cleaning device, and the transport 

device are associated for each pattern calculated in Step S210, so that the idling state does not 

occur from the time when the substrates are loaded to the substrate processing apparatus until the 

cleaning process ends. 25 

[0068] Specifically, the control device 5 performs the idling state reduction control process 

(FIG. 4) for each of all the patterns for changing the loading pattern calculated in Step S210.  That 

is, the control device 5 performs the idling state reduction control process for the first pattern, the 

second pattern, the third pattern, and so on.  As a result, in the embodiment, "time tables of 6 

factorial" are obtained. 30 

[0069] Then, the control device 5 executes a selection control process in Step S230.  In the 

selection control process, the control device 5 selects the time table with the shortest time from the 

time when the process of the substrate initially loaded to the substrate processing apparatus starts 
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until the process of the substrate that is lastly loaded ends (i.e., "the total processing time of the 

substrates") in the time tables (time tables of 6 factorial) obtained in Step S220. 

[0070] FIG. 9 is a diagram illustrating the time table obtained in Step S230 in the embodiment.  

Specifically, a time table 260 shown in FIG. 9 is a time table obtained as the result of executing 

Step S230 according to the embodiment.  That is, in the embodiment, in Step S230, the time table 5 

260 is selected as the time table with the shortest total processing time of the substrates. 

[0071] Then, the control device 5 executes the timing control process according to Step S240.  

In the timing control process, the control device 5 controls the timings of loading multiple 

substrates to the substrate processing apparatus based on the time table (time table 260) selected 

in Step S230.  That is, the control device 5 loads Substrates No. 1 to No. 6 to the substrate 10 

processing apparatus and applies processes on the substrates in accordance with the time table 260. 

[0072] Here, in FIG. 9, a time table 250 is also shown.  The time table 250 is a time table 

obtained as a result of executing the idling state reduction control process (FIG. 4) for the case 

where the substrates are loaded in the order of No. 1 → No. 2 → No. 3 → No. 4 → No. 5 → No. 

6 without executing Step S210 for Substrates No. 1 to No. 6 shown in FIG. 8.  The time table 250 15 

is also a time table obtained according to "the control process disclosed in Patent Document 1".   

[0073] The time table 250 is a time table with which Substrates No. 1 to No. 6 are loaded to the 

substrate processing apparatus in this order, so that the same processing device (Poli. A, Poli. B, 

CL1A to CL3A) is not used at the same time and there is no substrate idling state. 

[0074] Meanwhile, the time table 260 obtained in Step S230 according to the embodiment is a 20 

time table with which the order of loading Substrate No. 2 and Substrate No. 3 in the time table 

250 is changed, and the process start times of Substrates No. 2 to No. 6 are adjusted, so that the 

same processing device (Poli. A, Poli. B, CL1A to CL3A) is not used at the same time and there 

is no idling time for Substrates No. 2 to No. 6.  As can be told by comparing the time table 260 

and the time table 250, compared with the time table 250, the total processing time of the substrates 25 

is shorter with the time table 260. 

[0075] As described above, according to the embodiment, the total processing time of the 

substrates can be reduced, while the substrate idling state from the time when a substrate is loaded 

to the substrate processing apparatus until the cleaning process ends can be reduced. 

[0076] A program according to the embodiment is a program for causing the computer 5c to 30 

execute the control process according to the embodiment.  The description of the program is 

omitted because it repeats the description of the control process.  In addition, the program may 

also be stored in a storage medium (e.g., a non-transitory storage medium) readable by the 
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computer 5c and transferred. 

[0077] <Modified example of the embodiment> 

Following the above, a modified example of the embodiment is described.  Firstly, referring to 

FIG, 1, the four polishing devices of the substrate processing apparatus according to the modified 

example include multiple polishing devices replaceable with each other.  Specifically, in the 5 

modified example, Poli. A and Poli. B are polishing devices able to execute polishing processes 

of the same type and therefore are mutually replaceable.  In addition, Poli. C and Poli. D are 

polishing devices able to execute polishing processes of the same type and therefore are mutually 

replaceable. 

[0078] That is, the combination of "Poli. A and Poli. B" can be replaced with the combination 10 

of "Poli. C and Poli. D".  Conversely, the combination of "Poli. C and Poli. D" can be replaced 

with the combination of "Poli. A and Poli. B".  In the modified example, "Poli. A, Poli. B, Poli. 

C, Poli. D" are referred to as a "specific polishing device group" formed by multiple polishing 

devices replaceable with each other. 

[0079] FIG. 10 is a diagram illustrating an example of a processing recipe of Substrates No. 1 15 

to No. 5 used in the modified example.  Specifically, in FIG. 10, an example of a processing 

recipe 500 and an additional processing recipe 501 added thereto is shown. 

[0080] Referring to FIG. 10, in the processing recipe 500 according to the modified example, 

the applied processing contents of some of the substrates loaded to the substrate processing 

apparatus include polishing processes performed by the specific polishing device group.  20 

Specifically, in the processing recipe 500, the applied processing contents of Substrates No. 1, No. 

2, No. 4, and No. 5 include polishing processes performed by the specific polishing device group 

(Poli. A to Poli. D).  Meanwhile, since only the polishing device Poli. B is used, Substrate No. 3 

does not include a polishing process performed by the specific polishing device group in the 

applied processing contents. 25 

[0081] FIG. 11 is an example of a flowchart illustrating a control process (referred to as 

"processing recipe change control process" in the following) according to the modified example.  

The flowchart of FIG. 11 is executed before Step S210 in FIG. 7 is executed.  Firstly, the control 

device 5 according to the modified example determines whether, in the processing recipe 500, 

"some" of the substrates loaded to the substrate processing apparatus include a polishing process 30 

performed by the specific polishing device group in the applied processing contents (Step S201). 

[0082] In the case of being determined as "NO" in Step S201, that is, in the case where "all" of 

the substrates loaded to the substrate processing apparatus include a polishing process performed 
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by the specific polishing device group in the applied processing contents or the substrates loaded 

to the substrate processing apparatus do not include a polishing process performed by the specific 

polishing device group at all in the applied processing contents, the control device 5 executes Step 

S210, but does not execute Steps S202, S203. 

[0083] Meanwhile, in the case of being determined as "YES" in Step S201 (i.e., some of the 5 

substrates loaded to the substrate processing apparatus include a polishing process performed by 

the specific polishing device group in the applied processing contents), the control device 5 

executes Step S202. 

[0084] In Step S202, the control device 5 generates the additional processing recipe 501 defining 

the processing contents in the case where multiple polishing devices (Poli. C and Poli. D in FIG. 10 

10) in the specific polishing device group are replaced with other multiple polishing devices (Poli. 

A and Poli. B) for substrates (Substrates No. 4 and No. 5) loaded after the substrate (Substrate No. 

3 in FIG. 10) whose processing contents do not include a polishing process performed by the 

specific polishing device group among the substrates loaded to the substrate processing apparatus 

(Step S202). 15 

[0085] In the case where the cleaning device used for each polishing device is defined, in Step 

S202, when the polishing devices (Poli. C and Poli. D) are replaced with the polishing devices 

(Poli. A and Poli. B), the cleaning devices may also be replaced with the cleaning devices (CL1A, 

CL2B, CL1A) used for the polishing devices (Poli. A and Poli. B) (see the additional processing 

recipe 501).  Also, in the case where the transport device used for each polishing device is also 20 

defined, when the polishing devices (Poli. C and Poli. D) are replaced with the polishing devices 

(Poli. A and Poli. B), the transport devices may also be replaced with the transport devices used 

for the polishing devices (Poli. A and Poli. B). 

[0086] In addition, in Step S202, assuming that there is no substrate including a polishing 

process performed by the specific polishing device group after the substrate (Substrate No. 3 in 25 

FIG. 10) that does not include a polishing process performed by the specific polishing device 

group, the control device 5 may interrupt the execution of Step S202 and perform the calculation 

control process according to Step S210. 

[0087] After Step S202, the control device 5 adds the additional processing recipe 501 generated 

in Step S202 to the processing recipe 500 (Step S203). 30 

[0088] Then, the control device 5 performs the calculation control process according to Step 

S210 based on the processing recipe (the processing recipe combining the processing recipe 500 

and the additional processing recipe 501 of FIG. 10) after the additional processing recipe 501 is 
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added. 

[0089] According to the above, the control device 5 according to the modified example uses the 

processing recipe in which the additional processing recipe 501 of Substrates No. 4 and No. 5 is 

added to the processing recipe 500 of Substrates No. 1 to No. 5 as shown in FIG. 10 to perform 

the calculation control process according to Step S210.  After Step S210, the control device 5 5 

performs Steps S220, S230, and S240 as described above. 

[0090] FIG. 12 is a diagram illustrating the time table obtained in Step S230 in the modified 

example.  Specifically, a time table 280 shown in FIG. 12 is a time table obtained in Step S230 

according to the modified example.  That is, the time table 280 is a time table obtained as a result 

of performing Steps S210, S220, S230 by using the processing recipe in which the additional 10 

processing recipe 501 is added to the processing recipe 500 of FIG. 10.  It is noted that, in the 

modified example, the processing recipe of Substrate No. 5 of the additional processing recipe 501 

is used for Substrate No. 5 of the time table 280. 

[0091] Meanwhile, a time table 270 obtained as a result of using the processing recipe 500 of 

FIG. 10 and performing the idling state reduction control process (FIG. 4) is also shown in FIG. 15 

12.  The time table 270 is also a time table obtained according to the control process disclosed in 

Patent Document 1.  As can be told by comparing the time table 270 and the time table 280 in 

FIG. 12, compared with the time table 270, the total processing time of the substrates is shorter 

with the time table 280 obtained in the modified example. 

[0092] According to the modified example described above, the additional processing recipe in 20 

the case where multiple polishing devices included in the specific polishing device group are 

replaced with other polishing devices is further considered, and the total processing time of the 

substrates can be reduced. 

[0093] A program according to the modified example is a program for causing the computer 5c 

to execute the control process according to the modified example of the embodiment.  The 25 

description of the program is omitted because it repeats the description of the control process.  In 

addition, the program may also be stored in a storage medium readable by the computer 5c and 

transferred. 

[0094] The embodiments and modifications of the invention have been described in detail 

above.  However, the invention is not limited to such specific embodiments and modifications, 30 

and various modifications and changes are possible within the scope of the invention described in 

the claims. 

[Reference Signs List] 



-21- 

 

[0095]  

2: Load/unload unit; 

3: Polishing unit; 

4: Cleaning unit; 

5: Control device; 5 

6: First linear transporter (transport device); 

7: Second linear transporter (transport device); 

11: Lifter (transport device); 

12: Swing transporter (transport device); 

22: Transport robot (transport device); 10 

210, 240, 250, 260, 270, 280: Time table; 

Poli. A, Poli. B, Poli. C, Poli. D: Polishing device; 

CL1A, CL1B, CL2A, CL2B, CL3A, CL3B: Cleaning device; 

RB1U, RB1L, RB2: Transport robot (transport device). 

15 
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CLAIMS 

[Claim 1] 

A substrate processing apparatus, comprising: 

a polishing unit, comprising at least one polishing device that performs a polishing process 

on a substrate; 5 

a cleaning unit, comprising at least one cleaning device that performs a cleaning process on 

the substrate polished by the polishing unit; 

a transport unit, comprising at least one transport device that performs a transport process on 

the substrate; and 

a control device, controlling the substrate processing apparatus, 10 

wherein the control device is configured to execute: 

a calculation control process, calculating patterns for changing an order of loading to the 

substrate processing apparatus for a plurality of substrates loaded to the substrate processing 

apparatus based on a processing recipe in which processing contents applied to each of the 

substrates loaded to the substrate processing apparatus are defined in advance; 15 

a time table generation control process, generating, for each of the patterns obtained in the 

calculation control process, a time table in which process end times in the polishing device, the 

cleaning device, and the transport device are associated, so that an idling state does not occur from 

a time when the substrates are loaded to the substrate processing apparatus until a cleaning process 

ends; 20 

a selection control process, selecting a time table with a shortest time from a time when a 

process of a substrate initially loaded to the substrate processing apparatus starts until a process of 

a substrate that is lastly loaded ends in the time tables obtained in the time table generation control 

process; and 

a timing control process, controlling timings of loading the substrates to the substrate 25 

processing apparatus based on the time table selected in the selection control process. 

[Claim 2] 

The substrate processing apparatus as claimed in claim 1, wherein the at least one polishing 

device comprises a plurality of polishing devices able to execute polishing processes of a same 

type, 30 

the polishing devices comprise a specific polishing device group formed by a plurality of 

polishing devices replaceable with each other, 

in the processing recipe, in a case where some of the substrates loaded to the substrate 
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processing apparatus comprise a polishing process performed by the specific polishing device 

group in applied processing contents, the control device is configured to execute a processing 

recipe change control process, and 

in the processing recipe change control process, the control device is configured to: 

generate an additional processing recipe defining processing contents in a case where a 5 

plurality of polishing devices comprised in the specific polishing device group are replaced by 

another plurality of polishing devices for a substrate loaded to the substrate processing apparatus 

after a substrate in which processing contents applied to the substrate do not comprise the polishing 

process performed by the specific polishing device group among the substrates loaded to the 

substrate processing apparatus, 10 

add the additional processing recipe that is generated to the processing recipe, and 

the control device is configured to perform the calculation control process based on a 

processing recipe obtained in the processing recipe change control process. 

[Claim 3] 

The substrate processing apparatus as claimed in claim 1, wherein, in the time table 15 

generation control process, the control device is configured to generate the time table based on 

past performance of a time required for a process in at least one of the polishing device and the 

cleaning device and a time required for a transport process in the transport device from the 

polishing unit to the cleaning unit. 

[Claim 4] 20 

The substrate processing apparatus as claimed in claim 1, wherein in the time table generation 

control process, at a time of generating the time table for a substrate newly loaded to the substrate 

processing apparatus, the control device is configured to: 

calculate tentative arrival times of the newly loaded substrate at the polishing device, the 

cleaning device, and the transport device, and compare the tentative arrival times with process end 25 

times or scheduled process end times of a substrate loaded in advance to the substrate processing 

apparatus in the polishing device, the cleaning device, and the transport device, 

in a case where there is a tentative arrival time earlier than the process end time or the 

scheduled process end time in a same or competing processing device, generate actual arrival times 

by adding a difference between the earlier tentative arrival time and the process end time or the 30 

scheduled process end time to the tentative arrival times at the polishing device, the cleaning 

device, and the transport device, and 

generate the time table based on the actual arrival times. 
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[Claim 5] 

The substrate processing apparatus as claimed in claim 4, wherein in the time table generation 

control process, in a case where there is no tentative arrival time earlier than the process end time 

or the scheduled process end time in the same or competing processing device, the control device 

is configured to generate the time table based on the tentative arrival times. 5 

[Claim 6] 

A non-transitory computer readable medium, storing a program, the program causing a 

computer to execute a control process, and the control process comprising: 

a calculation control process, calculating patterns for changing an order of loading to a 

substrate processing apparatus for a plurality of substrates loaded to the substrate processing 10 

apparatus based on a processing recipe in which processing contents applied to each of the 

substrates loaded to the substrate processing apparatus are defined in advance; 

a time table generation control process, generating, for each of the patterns obtained in the 

calculation control process, a time table in which process end times in a polishing device, a 

cleaning device, and a transport device provided in the substrate processing apparatus are 15 

associated, so that an idling state does not occur from a time when the substrates are loaded to the 

substrate processing apparatus until a cleaning process ends; 

a selection control process, selecting a time table with a shortest time from a time when a 

process of a substrate initially loaded to the substrate processing apparatus starts until a process of 

a substrate that is lastly loaded ends in the time tables obtained in the time table generation control 20 

process; and 

a timing control process, controlling timings of loading the substrates to the substrate 

processing apparatus based on the time table selected in the selection control process.   
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