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SUBSTRATE PROCESSING SYSTEM, SUBSTRATE PROCESSING METHOD, AND MAP 

CREATING DEVICE 

 

TECHNICAL FIELD 

[0001] The present disclosure relates to a substrate processing system, a substrate processing 

method, and a map creating device. 

 

BACKGROUND 

[0002] Patent Document 1 below discloses a technique in which a distribution state of defects is 

analyzed based on defect position coordinates detected by an inspection device, and the defects 

are classified into distribution feature categories such as repeated defects, dense defects, arc-

shaped distribution defects, radial distribution defects, linear distribution defects, ring/lump 

distribution defects, and the like.  Thus, in a semiconductor wafer manufacturing process, the 

distribution state of defects can be analyzed based on the defect data detected by the inspection 

device, which makes it possible to easily identify the cause of defects caused by an apparatus or 

process. 

 

[Prior Art Document] 

[0003] Patent Document 

Patent Document 1: Japanese Laid-Open Publication No. 2004-117229 

 

[0004] The present disclosure provides some embodiments of a substrate processing system, a 

substrate processing method, and a map creating device, which are capable of reducing processing 

waste. 

 

SUMMARY 

[0005] According to one embodiment of the present disclosure, a substrate processing system 

includes a measurement device, a transfer device, a map creating device, and an evaluation 
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device.  The measurement device measures errors of substrates after the substrates are subjected 

to processing of a first process by a first processing apparatus that performs processing of the 

first process on the substrates.  The transfer device transfers the substrates between apparatuses 

including the first processing apparatus, a second processing apparatus that performs processing 

of a second process on the substrates after the first process, and the measurement device.  The 

map creating device creates, for each of the substrates, an error map indicating a distribution of 

the errors on the substrates.  The evaluation device calculates, for each of the substrates, an 

evaluation value indicating a degree of importance of the errors based on the error map.  The 

evaluation device instructs the transfer device on a transfer destination of the substrates subjected 

to the first process according to a determination result as to whether or not the evaluation value is 

equal to or larger than a predetermined first threshold value. 

[0006] According to the present disclosure, it is possible to reduce processing waste. 

 

BRIEF DESCRIPTION OF DRAWINGS 

[0007] FIG. 1 is a system configuration diagram showing an example of a substrate processing 

system according to an embodiment of the present disclosure. 

FIG. 2 is a block diagram showing an example of a map creating device. 

FIG. 3 is a diagram showing an example of an error amount specifying method. 

FIG. 4 is a diagram showing an example of an error amount specifying method. 

FIG. 5 is a diagram showing an example of an error table. 

FIG. 6 is a diagram for explaining an example of an error amount updating method. 

FIG. 7 is a diagram for explaining an example of an error amount updating method. 

FIG. 8 is a flowchart showing an example of a process performed by the map creating 

device. 

FIG. 9 is a block diagram showing an example of an evaluation device. 

FIG. 10 is a diagram showing an example of a reference map table. 

FIG. 11 is a diagram showing an example of an influence degree table. 

FIG. 12 is a diagram showing an example of an evaluation value table. 
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FIG. 13 is a sequence diagram showing an example of an operation of the substrate 

processing system. 

FIG. 14 is a hardware configuration diagram showing an example of a computer that 

realizes the functions of the evaluation device and the map creating device. 

 

DETAILED DESCRIPTION 

[0008] Embodiments of a substrate processing system, a substrate processing method, and a map 

creating device will be described below in detail with reference to the drawings.  It should be 

noted that the disclosed substrate processing system, substrate processing method, and map 

creating device are not limited by the following embodiments. 

[0009] A semiconductor device manufacturing process includes multiple processes.  In general, 

when processing of all processes is completed, a substrate is inspected to check whether the 

number of particles is equal to or less than a predetermined number and whether the electrical 

characteristics satisfy predetermined standards. 

[0010] By the way, if the inspection is performed only after all the processes are completed, it is 

not determined whether the substrate does not satisfy the desired characteristics in the 

intermediate processes.  Therefore, even if the substrate does not satisfy the desired 

characteristics in the intermediate processes, the processing is performed up to the final process.   

After the final process is performed, it is determined that the substrate does not satisfy the 

desired characteristics and thus, the substrate will be discarded.  Subsequent processing 

performed on a substrate that does not satisfy the desired characteristics is wasteful processing.  

As a result, the operation time of the semiconductor manufacturing apparatus and the processing 

gas and electric power used during the operation time are wasted. 

[0011] Therefore, the present disclosure provides a technique capable of reducing processing 

waste. 

 

[Configuration of Substrate Processing System 10] 

[0012] FIG. 1 is a system configuration diagram showing an example of a substrate processing 
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system 10 according to an embodiment of the present disclosure.  The substrate processing 

system 10 includes an evaluation device 20 and processing groups 12-1 to 12-m (where m is a 

natural number of 2 or more).  The evaluation device 20 communicates with each of the 

processing groups 12-1 to 12-m via a communication network 11 such as a LAN (Local Area 

Network) or the like.  Each of the processing groups 12-1 to 12-m includes map creating 

devices 30-1 to 30-n (where n is a natural number of 2 or more), measurement devices 40-1 to 

40-n, processing apparatuses 50-1 to 50-n, transfer devices 60-1 to 60-n, a storage device 13, and 

a storage device 14. 

[0013] In the following description, the processing groups 12-1 to 12-m are collectively referred 

to as processing group 12 when they are not distinguished from one another, and the map 

creating devices 30-1 to 30-n are collectively referred to as map creating device 30 when they 

are not distinguished from one another.  Further, in the following description, the measurement 

devices 40-1 to 40-n are collectively referred to as measurement device 40 when they are not 

distinguished from one another, and the processing apparatuses 50-1 to 50-n are collectively 

referred to as processing apparatus 50 when they are not distinguished from one another.  In 

addition, in the following description, the transfer devices 60-1 to 60-n are collectively referred 

to as transfer device 60 when they are not distinguished from one another. 

[0014] Each processing apparatus 50 performs a process including cleaning, film-forming, 

etching, modifying, CMP (Chemical Mechanical Polishing), and the like on a substrate W.  The 

processing apparatus 50-1 performs the processing of a first process on the substrate W.  The 

processing apparatus 50-2 performs the processing of a second process on the substrate W after 

the first process.  The processing apparatus 50-n performs the processing of an n-th process on 

the substrate W after the (n-1)th process.  Each processing apparatus 50 may process one 

substrate W at a time, or may process multiple substrates W collectively.  The processing 

apparatus 50-1 is an example of a first processing apparatus, and the processing apparatus 50-2 is 

an example of a second processing apparatus. 

[0015] Each measurement device 40 measures an error of each substrate W processed by the 

processing apparatus 50.  For example, the measurement device 40-1 measures an error of the 
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substrate W on which the processing of the first process is performed by the processing 

apparatus 50-1, and outputs information on the measured error to the map creating device 30-1.  

Further, for example, the measurement device 40-n measures an error of the substrate W on 

which the processing of the n-th process is performed by the processing apparatus 50-n, and 

outputs information on the measured error to the map creating device 30-n.  The error 

information of the substrate W includes, for example, information about errors related to 

particles on the substrate W, a thickness of a film formed on the substrate W, electrical 

characteristics of devices (hereinafter sometimes referred to as chips) formed on the substrate W, 

and the like. 

[0016] Each map creating device 30 creates an error map indicating a distribution of errors on 

the substrate W based on the error information outputted from the measurement device 40 for 

each substrate W, and sends the created error map to the evaluation device 20 via the 

communication network 11.  For example, the map creating device 30-1 creates an error map 

based on the error information measured by the measurement device 40-1, and the map creating 

device 30-n creates an error map based on the error information measured by the measurement 

device 40-n. 

[0017] The storage device 13 stores the substrates W for which an evaluation value indicating a 

degree of importance of an error in each process is less than a predetermined value, i.e., the 

substrates W that satisfies predetermined criteria, among the substrates W processed in each 

processing group 12.  On the other hand, the storage device 14 stores the substrates W for 

which an evaluation value in each process is equal to or larger than the predetermined value, i.e., 

the substrates W that do not satisfy the predetermined criteria, among the substrates W processed 

in each processing group 12.  The substrates W stored in the storage device 14 are discarded. 

[0018] Each transfer device 60 transfers the substrate W among the storage device 13, the 

storage device 14, the measurement device 40 and the processing apparatus 50 according to an 

instruction from the evaluation device 20.  For example, the transfer device 60-1 transfers the 

substrate W processed in the first process by the processing apparatus 50-1 to the measurement 

device 40-1, and transfers the substrate W measured by the measurement device 40-1 to the 
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processing apparatus 50-2 or the storage device 14 according to an instruction from the 

evaluation device 20.  Further, the transfer device 60-n transfers the substrate W processed in 

the n-th process by the processing apparatus 50-n to the measurement device 40-n, and transfers 

the substrate W measured by the measurement device 40-n to the storage device 13 or the 

storage device 14 according to an instruction from the evaluation device 20. 

[0019] The evaluation device 20 receives the error map for each substrate W from each map 

creating device 30 via the communication network 11, and calculates an evaluation value based 

on the received error map.  Then, the evaluation device 20 controls a transfer destination of 

each substrate W based on the calculated evaluation value.  For example, the evaluation device 

20 determines the transfer destination of the substrate W according to the result of determination 

as to whether the evaluation value calculated based on the error map of the substrate W received 

from the map creating device 30-1 is equal to or larger than a predetermined value.  For 

example, if the evaluation value is less than the predetermined value, the evaluation device 20 

transmits to the transfer device 60-1 a control instruction to transfer the substrate W to the 

processing apparatus 50-2.  On the other hand, if the evaluation value is equal to or larger than 

the predetermined value, the evaluation device 20 transmits to the transfer device 60-1 a control 

instruction to transfer the substrate W to the storage device 14.  Further, for example, if the 

evaluation value calculated based on the error map of the substrate W received from the map 

creating device 30-n is less than a predetermined value, the evaluation device 20 transmits to the 

transfer device 60-n a control instruction to transfer the substrate W to the storage device 13.  

On the other hand, if the evaluation value calculated based on the error map of the substrate W 

received from the map creating device 30-n is equal to or larger than the predetermined value, 

the evaluation device 20 transmits to the transfer device 60-n a control instruction to transfer the 

substrate W to the storage device 14. 

 

[Configuration of Map Creating Device 30] 

[0020] FIG. 2 is a block diagram showing an example of the map creating device 30.  The map 

creating device 30 includes a DB (Data Base) 31, an error amount specifier 32, an updater 33, 



7 

and a creator 34. 

[0021] The error amount specifier 32 acquires a chip map, which is information indicating the 

arrangement of chips formed on the substrate W, from the evaluation device 20 via the 

communication network 11.  Further, the error amount specifier 32 acquires error information 

for each substrate W from the measurement device 40.  Then, the error amount specifier 32 

specifies an error amount, which is a numerical value indicating an error amount in each chip 

region, for each substrate W based on the chip map.  Then, the error amount specifier 32 

outputs the value of the error amount for each specified chip region to the updater 33. 

[0022] For example, when the error information is coordinates of particles on the substrate W, 

the number of particles 71 in the chip region 70 is specified as the error amount in the chip 

region 70.  In the example of FIG. 3, there are six particles 71 in the chip region 70.  

Therefore, the error amount is specified as "6." 

[0023] Further, for example, when the error information is a difference between the measured 

film thickness and a target film thickness, if a chip region 72 includes a measurement position 74 

(e.g., n1) where the film thickness is measured as shown in FIG. 4, the absolute value of the 

measured value is specified as the error amount of the chip region 72.  On the other hand, if a 

chip region 73 does not include the measurement position 74, the absolute value of the value 

calculated by using the measured values at surrounding measurement positions 74 (n2 to n5) and 

distances (d2 to d5) from the chip region 73 to the respective measurement positions 74 is 

specified as the error amount in the chip region 73.  In this case, the error amount specifier 32 

specifies the error amount in the chip region 73 by using, for example, IDW (inverse distance 

weighting) or the like. 

[0024] Further, for example, when the error information is electrical characteristics of each chip, 

the error amount in the chip region of a chip whose electrical characteristics satisfy a 

predetermined condition is specified as "0", for example.  On the other hand, for example, the 

error amount in the chip region of a chip whose electrical characteristics do not satisfy the 

predetermined condition is specified as "1", for example. 

[0025] The DB 31 stores an error table 310 as shown in FIG. 5, for example.  The error table 
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310 stores the number of substrates W for which a total value of error amounts in a total error 

amount value range has been measured in association with the total error amount value range.  

By referring to the data stored in the error table 310, it is possible to determine whether or not 

the total value of error amounts of the substrate W is included in a predetermined percentage in a 

descending order of error amounts in a frequency distribution of the total value of error amounts.  

In the error table 310, data on several substrates W measured by experiments or the like are pre-

stored in an initial state. 

[0026] The updater 33 calculates, for each substrate W, a total value of error amounts specified 

for each chip region.  Then, the updater 33 refers to the error table 310 to specify a range of the 

error amount that includes the calculated total value of error amounts.  Then, the updater 33 

increments the number of substrates associated with the specified error amount range by one. 

[0027] Next, the updater 33 determines whether or not the calculated total value of error 

amounts is within a predetermined range in the population showing a frequency distribution of 

the total value of error amounts of multiple substrates W stored in the error table 310.  The 

predetermined range in the population is, for example, a range of less than "an average value of 

frequency distribution + 3σ".  "σ" is the standard deviation of the error amount distribution. 

[0028] If the total value of error amounts is within a range of less than "the average value of 

frequency distribution + 3σ", the updater 33 transmits a deterioration level of a predetermined 

value to the evaluation device 20 together with a product ID identifying the product, a process ID 

identifying the current process and a substrate ID identifying the substrate W.  The deterioration 

level is a numerical value indicating a degree of deterioration of the cause of an error.  The 

deterioration level of the predetermined value is, for example, "0".  The current process is the 

process performed in, for example, the processing apparatus 50-1 in the case of the map creating 

device 30-1, and is the process performed in, for example, the processing apparatus 50-n in the 

case of the map creating device 30-n. 

[0029] On the other hand, when the total value of the error amounts of the substrate W is within 

a range equal to or higher than "the average value of frequency distribution + 3σ", the updater 33 

updates the error amount for each chip region containing the error, i.e., for each chip region 
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having an error amount value of 1 or more.  In this way, by updating the error amount for each 

chip region for the substrates W for which the total value of error amounts is equal to or larger 

than "the average value of frequency distribution + 3σ", it is possible to reduce the error amount 

updating processing as compared with a case where the error amount update processing is 

performed for all the substrates W. 

[0030] For example, the updater 33 updates the error amount in each chip region containing an 

error to the total value of the error amount in the relevant chip region and the error amounts in 

other chip regions adjacent to the relevant chip region.  Then, the updater 33 outputs the error 

amount updated for each chip region to the creator 34 for each substrate W. 

[0031] For example, a case where the error amount in the target chip region 75 is "1" and the 

error amounts in other chip regions 76 adjacent to the target chip region 75 are "5", "3", "8", 

"10", "0", "2", "13" and "2" as shown in FIG. 6 will be described as an example.  Since the total 

value of the error amount in the chip region 75 and the error amounts in other chip regions 76 

adjacent to the chip region 75 is "44", for example, as shown in FIG. 7, the updater 33 updates 

the error amount in the target chip region 75 to "44". 

[0032] In this way, by adding the error amounts in other chip regions adjacent to each chip 

region containing an error, it is possible to emphasize the error in the region of the substrate W 

where errors are concentrated.  This emphasizes the region where errors are concentrated, and 

emphasizes the characteristics of the error distribution. 

[0033] Based on the frequency distribution of the error amounts for each chip region updated by 

the updater 33, the creator 34 specifies a predetermined percentage of chip regions in a 

descending order of error amounts among the multiple chip regions for each substrate W.  The 

predetermined percentage is, for example, 3%.  Then, the creator 34 creates an error map 

indicating a distribution of the specified chip regions, and transmits the created error map to the 

evaluation device 20 via the communication network 11 together with the product ID, the 

process ID and the substrate ID. 

 

[Processing of Map Creating Device 30] 
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[0034] FIG. 8 is a flow chart showing an example of the processing of the map creating device 

30.  The processing illustrated in FIG. 8 is performed for each substrate W.  For example, 

when error information is received from the measurement device 40, the map creating device 30 

starts the processing illustrated in FIG. 8.  The error amount specifier 32 receives the chip map 

from the evaluation device 20 via the communication network 11 before the processing 

illustrated in FIG. 8 is started. 

[0035] First, the error amount specifier 32 specifies the error amount in each chip region based 

on the chip map (S100).  Then, the error amount specifier 32 outputs the value of the error 

amount for each specified chip region to the updater 33. 

[0036] Next, the updater 33 calculates the total value of the error amounts specified for each 

chip region, and refers to the error table 310 to specify the error amount range that includes the 

calculated total value of error amounts.  Then, the updater 33 increments the number of 

substrates associated with the specified error amount range by 1 (S101). 

[0037] Next, the updater 33 determines whether or not the calculated total value of error 

amounts is within a predetermined range in the population indicating the frequency distribution 

of total value of error amounts of multiple substrates W stored in the error table 310 (S102).  If 

the calculated total value of error amounts is within the predetermined range (S102: Yes), the 

updater 33 transmits a deterioration level of a predetermined value to the evaluation device 20 

together with a product ID, a process ID, and a substrate ID (S103).  Then, the map creating 

device 30 terminates the processing shown in the flowchart. 

[0038] On the other hand, if the calculated total value of error amounts is not within the 

predetermined range (S102: No), the updater 33 updates the error amount for each chip region 

including the error by adding the error amounts of other chip regions adjacent to the chip region 

(S104).  Then, the updater 33 outputs the updated error amount for each chip region to the 

creator 34. 

[0039] Next, the creator 34 specifies a predetermined percentage of chip regions in a descending 

order of error amounts among the multiple chip regions based on the frequency distribution of 

the error amounts for each chip region updated by the updater 33.  Then, the creator 34 creates 
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an error map indicating the distribution of the specified chip regions (S105).  Step S105 is an 

example of the process (h).  Then, the creator 34 transmits the created error map to the 

evaluation device 20 via the communication network 11 together with a product ID, a process 

ID, and a substrate ID.  The map creating device 30 terminates the processing shown in the 

flowchart. 

 

[Configuration of Evaluation Device 20] 

[0040] FIG. 9 is a block diagram showing an example of the evaluation device 20.  The 

evaluation device 20 includes an outputter 21, a DB 22, a chip map provider 23, a deterioration 

level specifier 24 and an evaluation value calculator 25. 

[0041] The DB 22 stores a chip map for each product.  Further, the DB 22 stores a reference 

map table, an influence degree table, and an evaluation value table.  FIG. 10 is a diagram 

showing an example of the reference map table 220.  An individual table 222 for each product 

ID 221 is stored in the reference map table 220.  The individual table 222 stores the 

deterioration level, the causative apparatus, and the cause in association with the reference map.  

The reference map is an error map indicating a predetermined distribution of errors.  The 

deterioration level is a numerical value indicating the degree of deterioration of the cause of the 

error corresponding to the reference map.  The causative apparatus indicates identification 

information of the apparatus that causes the error.  The cause indicates the cause of the error.  

The chip map for each product does not necessarily have to be stored in the DB 22.  The 

evaluation device 20 may acquire the chip map for the corresponding product from a host 

management server or the like each time when the product is processed. 

[0042] FIG. 11 is a diagram showing an example of an influence degree table 223.  The 

influence degree table 223 stores an individual table 225 for each product ID 224.  The 

individual table 225 stores an influence degree indicating the magnitude of the influence at the 

time of occurrence of an error in the process in association with the process ID that identifies the 

process. 

[0043] FIG. 12 is a diagram showing an example of an evaluation value table 226.  The 



12 

evaluation value table 226 stores an individual table 228 for each product ID 227.  The 

individual table 228 stores an individual table 230 for each substrate ID 229.  In the individual 

table 230, an evaluation value calculated in the process corresponding to the process ID, the 

causative apparatus for identifying the apparatus that becomes the cause of occurrence of an 

error in the process, and the cause are stored in association with the process ID.  The individual 

table 230 also stores a total evaluation value. 

[0044] Returning to FIG. 9, the chip map provider 23 provides the chip map of the product 

stored in the DB 22 via the communication network 11 to each map creating device 30 included 

in the processing group 12 that manufactures the product. 

[0045] When the deterioration level specifier 24 receives the error map together with the product 

ID, the process ID, and the substrate ID from the map creating device 30 via the communication 

network 11, the deterioration level specifier 24 refers to the reference map table 220 in the DB 

22 to specify the individual table 222 corresponding to the received product ID.  Then, the 

deterioration level specifier 24 specifies one reference map having the highest similarity to the 

received error map from among the reference maps stored in the specified individual table 222.  

The deterioration level specifier 24 specifies one reference map having the highest similarity to 

the received error map by using, for example, a CNN (Convolutional Neural Network) or NMF 

(Non Negative Matrix Factorization). 

[0046] Then, the deterioration level specifier 24 refers to the individual table 222 to specify the 

deterioration level, the causative apparatus, and the cause associated with the specified reference 

map.  Then, the deterioration level specifier 24 outputs the specified deterioration level to the 

evaluation value calculator 25 together with the causative apparatus, the cause, the product ID, 

the process ID, and the substrate ID associated with the specified deterioration level. 

[0047] Further, when the deterioration level specifier 24 receives a predetermined deterioration 

level (e.g., "0") together with the product ID, the process ID, and the substrate ID from the map 

creating device 30, the deterioration level specifier 24 outputs the received deterioration level to 

the evaluation value calculator 25 together with the product ID, the process ID, and the substrate 

ID.  In this case, the causative apparatus and the cause are not outputted to the evaluation value 
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calculator 25. 

[0048] When the deterioration level, the product ID, the process ID, and the substrate ID are 

outputted from the deterioration level specifier 24, the evaluation value calculator 25 refers to the 

influence degree table 223 in the DB 22 to specify the individual table 225 corresponding to the 

product ID.  Then, the evaluation value calculator 25 refers to the specified individual table 225 

to extract the influence degree associated with the process ID. 

[0049] Then, the evaluation value calculator 25 calculates a product of the deterioration level 

outputted from the deterioration level specifier 24 and the influence degree extracted from the 

individual table 225 as an evaluation value of the substrate W after the processing of the process 

corresponding to the process ID is performed.  For example, when the deterioration level 

outputted from the deterioration level specifier 24 is "2" and the influence degree extracted from 

the individual table 225 is "3", the evaluation value calculator 25 calculates the evaluation value 

as "6". 

[0050] Next, the evaluation value calculator 25 determines whether or not the calculated 

evaluation value is equal to or larger than a first threshold value.  When the calculated 

evaluation value is less than the first threshold value, the evaluation value calculator 25 transmits 

a control instruction to the transfer device 60, which transfers the substrate W in the process 

corresponding to the process ID, to transfer the substrate W to the processing apparatus 50, 

which performs the next process.  If the process corresponding to the process ID is the n-th 

process, the evaluation value calculator 25 transmits a control instruction instructing the transfer 

device 60-n to transfer the substrate W to the storage device 13. 

[0051] On the other hand, if the calculated evaluation value is equal to or larger than the first 

threshold value, the evaluation value calculator 25 transmits a control instruction to the transfer 

device 60, which transfers the substrate W in the process corresponding to the process ID, to 

transfer the substrate W to the storage device 14.  As a result, the substrate W is discarded.  

This makes it possible to prevent the substrate W containing a large error from being wastefully 

processed.  In this embodiment, the first threshold value is, for example, "30". 

[0052] Further, when the calculated evaluation value is equal to or larger than a second threshold 
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value larger than the first threshold value, the evaluation value calculator 25 further transmits a 

control instruction to the process ID to stop the processing apparatus 50 that performs the 

processing of the process corresponding.  As a result, it is possible to stop the processing 

apparatus 50 that causes a large error, and prevent the substrate W containing an error from 

being manufactured.  In this embodiment, the second threshold value is, for example, "70".  

When the processing apparatus 50 is stopped, the evaluation value calculator 25 may notify the 

user or the like of the evaluation device 20 that the processing apparatus 50 has been stopped. 

[0053] Next, the evaluation value calculator 25 refers to the evaluation value table 226 in the DB 

22 to specify the individual table 228 corresponding to the product ID outputted from the 

deterioration level specifier 24.  Then, the evaluation value calculator 25 specifies the 

individual table 230 corresponding to the substrate ID outputted from the deterioration level 

specifier 24 in the specified individual table 228.  Then, the evaluation value calculator 25 

stores the calculated evaluation value in the specified individual table 230 in association with the 

process ID outputted from the deterioration level specifier 24. 

[0054] When the causative apparatus and the cause are outputted from the deterioration level 

specifier 24 together with the process ID, the evaluation value calculator 25 associates the 

calculated evaluation value, the causative apparatus and the cause with the process ID and stores 

them in the individual table 230.  Then, when the process ID is the process ID corresponding to 

the last process, the evaluation value calculator 25 stores the total evaluation value of each 

process in the individual table 230.  Even when the substrate W is discarded or the processing 

apparatus 50 is stopped, the evaluation values, the causative apparatuses, and the causes up to 

that process are stored in the individual table 230. 

[0055] The outputter 21 outputs data in the evaluation value table 226 to a management server 

that manages information on multiple substrates W.  The outputter 21 may output the data in 

the evaluation value table 226 to a monitor, printer, or the like connected to the evaluation device 

20. 

 

[Operation of Substrate Processing System 10] 
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[0056] Next, FIG. 13 is a sequence diagram showing an example of the operation of the 

substrate processing system 10. 

[0057] First, the chip map provider 23 of the evaluation device 20 transmits the chip map 

corresponding to the product to each map creating device 30 in the processing group 12 that 

manufactures the product through the communication network 11 (S200).  The map creating 

device 30 acquires the chip map.  Step S200 is an example of process (e). 

[0058] Next, the processing apparatus 50 performs processing of a predetermined process on the 

substrate W (S201).  Then, the transfer device 60 transfers the substrate W from the processing 

apparatus 50 to the measurement device 40 (S202). 

[0059] Next, the measurement device 40 measures an error of the substrate W for each substrate 

W (S203).  Step S203 is an example of process (a).  Then, the measurement device 40 outputs 

information on the measured error for each substrate W to the map creating device 30 (S204). 

[0060] Next, the error amount specifier 32 of the map creating device 30 specifies an error 

amount in each chip region for each substrate W by using the chip map received from the 

evaluation device 20 and the error information outputted from the measurement device 40 

(S205).  Step S205 is an example of process (f). 

[0061] Next, the updater 33 determines whether or not the substrate W is a non-defective 

product by determining whether or not the specified total value of error amounts is within a 

predetermined range in the population indicating the frequency distribution of the total value of 

error amounts of the multiple substrates W stored in the error table 310 (S206).  When the 

substrate W is determined to be a non-defective product (S206: Yes), the map creating device 30 

notifies the evaluation device 20 to that effect.  The evaluation device 20 instructs the transfer 

device 60 to transfer the substrate W to the processing apparatus 50 that performs the next 

process (S214).  The transfer device 60 transfers the substrate W whose error has been 

measured by the measurement device 40 to the processing apparatus 50 that performs the next 

process. 

[0062] On the other hand, if the substrate W is not determined to be a non-defective product 

(S206: No), the updater 33 of the map creating device 30 updates the error amount for each chip 
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region containing an error with respect to the substrate W whose total value of error amounts is 

within a range equal to or higher than "the average value + 3σ", in the distribution of the total 

values of error amounts in multiple substrates W (S207).  In step S207, for each chip region 

containing an error, the error amounts of other chip regions adjacent to the chip region are added.  

Step S207 is an example of the process (g). 

[0063] Next, the creator 34 of the map creating device 30 creates an error map for each substrate 

W (S208).  Step S208 is an example of process (b).  In step S208, the creator 34 specifies a 

predetermined percentage of chip regions in a descending order of error amounts among multiple 

chip regions based on the error amount distribution for each chip region updated by the updater 

33.  Then, the creator 34 creates an error map indicating the distribution of the specified chip 

regions, and transmits the created error map to the evaluation device 20 via the communication 

network 11 together with a product ID, a process ID, and a substrate ID (S209). 

[0064] Next, the deterioration level specifier 24 of the evaluation device 20 refers to the 

reference map table 220 in the DB 22, specifies one reference map that has the highest similarity 

to the received error map, and specifies the deterioration level associated with the specified 

reference map (S210).  Then, the deterioration level specifier 24 outputs the specified 

deterioration level, and the causative apparatus, the cause, the product ID, the process ID, and 

the substrate ID associated with the deterioration level to the evaluation value calculator 25. 

[0065] Next, the evaluation value calculator 25 of the evaluation device 20 refers to the 

influence degree table 223 in the DB 22 for each substrate W and extracts the influence degree of 

the process.  Then, the evaluation value calculator 25 calculates the product of the extracted 

influence degree and the deterioration level as the evaluation value of the substrate W after 

processing of that process is performed (S211).  Step S211 is an example of process (c). 

[0066] Next, the evaluation value calculator 25 determines whether or not to discard the 

substrate W by determining whether or not the calculated evaluation value is equal to or larger 

than a first threshold value (S212).  If it is determined not to discard the substrate W (S212: 

No), the processing shown in step S214 is performed.  Then, the evaluation value calculator 25 

stores the evaluation value in the DB 22. 
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[0067] On the other hand, when it is determined to discard the substrate W, the evaluation value 

calculator 25 instructs the transfer device 60 to discard the substrate W by sending a control 

instruction instructing the transfer device 60 to transfer the substrate W to the storage device 14 

(S213).  Then, the evaluation value calculator 25 stores the evaluation value in the DB 22.  

The transfer device 60 transfers the substrate W for which an error has been measured by the 

measurement device 40 to the storage device 14, thereby discarding the substrate W.  The 

process of discarding the substrate W whose evaluation value is equal to or larger than the first 

threshold value, without transferring the substrate W to the processing apparatus 50 that 

performs the next process, is an example of process (d). 

 

[Hardware] 

[0068] The evaluation device 20 and the map creating device 30 are implemented by a computer 

90 configured as shown in FIG. 14, for example.  FIG. 14 is a diagram showing an example of 

the computer 90 that implements the functions of the evaluation device 20 and the map creating 

device 30.  The computer 90 includes a CPU (Central Processing Unit) 91, a RAM (Random 

Access Memory) 92, a ROM (Read Only Memory) 93, an auxiliary memory device 94, a 

communication I/F (interface) 95, an input/output I/F 96, and a media I/F 97. 

[0069] The CPU 91 operates based on programs stored in the ROM 93 or the auxiliary memory 

device 94 and controls each part.  The ROM 93 stores a boot program executed by the CPU 91 

when the computer 90 is started, a program depending on the hardware of the computer 90, or 

the like. 

[0070] The auxiliary memory device 94 is, for example, an HDD (Hard Disk Drive) or an SSD 

(Solid State Drive), and is configured to store programs executed by the CPU 91 and data used 

by the programs.  The CPU 91 reads a program from the auxiliary memory device 94, loads the 

read program onto the RAM 92, and executes the loaded program. 

[0071] When the computer 90 functions as the evaluation device 20, the communication I/F 95 

communicates with the map creating device 30 and the processing apparatus 50 via the 

communication network 11.  When the computer 90 functions as the map creating device 30, 
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the communication I/F 95 communicates with the measurement device 40 and communicates 

with the evaluation device 20 via the communication network 11.  The communication I/F 95 

receives data from another device, sends the data to the CPU 91, and sends the data generated by 

CPU 91 to another device. 

[0072] The CPU 91 controls an input device such as a keyboard or the like and an output device 

such as a display or the like via the input/output I/F 96.  The CPU 91 acquires a signal inputted 

from the input device via the input/output I/F 96, and sends the signal to the CPU 91.  

Moreover, the CPU 91 outputs the generated data to the output device via the input/output I/F 

96. 

[0073] The media I/F 97 reads the program or data stored in the recording medium 98 and stores 

the program or data in the auxiliary memory device 94.  The recording medium 98 is, for 

example, an optical recording medium such as a DVD (Digital Versatile Disc) or a PD (Phase 

Change Rewritable Disk), a magneto-optical recording medium such as an MO (Magneto-

Optical disk) or the like, a tape medium, a magnetic recording medium, a semiconductor 

memory, or the like. 

[0074] When the computer 90 functions as the evaluation device 20, the CPU 91 of the computer 

90 executes the program loaded onto the RAM 92 to implement each of the functions of the 

outputter 21, the chip map provider 23, the deterioration level specifier 24, and the evaluation 

value calculator 25.  The data in the DB 22 are stored in the RAM 92, the ROM 93, or the 

auxiliary memory device 94. 

[0075] Further, when the computer 90 functions as the map creating device 30, the CPU 91 of 

the computer 90 executes the program loaded onto the RAM 92 to implement each of the 

functions of the error amount specifier 32, the updater 33, and the creator 34.  The data in the 

DB 31 are stored in the RAM 92, the ROM 93, or the auxiliary memory device 94. 

[0076] The CPU 91 of the computer 90 reads the program loaded onto the RAM 92 from the 

recording medium 98 and stores the program in the auxiliary memory device 94.  As another 

example, the CPU 91 may acquire the program from another device via a communication line 

and may store the program in the auxiliary memory device 94. 
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[0077] The first embodiment has been described above.  As described above, the substrate 

processing system 10 according to this embodiment includes the processing apparatus 50-1, the 

processing apparatus 50-2, the transfer device 60-1, the measurement device 40-1, the map 

creating device 30-1, and the evaluation device 20.  The processing apparatus 50-1 performs 

processing of the first process on the substrate W.  The processing apparatus 50-2 performs 

processing of the second process on the substrate W after the first process.  The transfer device 

60-1 transfers the substrate W, which has been processed in the first process by the processing 

apparatus 50-1, to the processing apparatus 50-2.  The measurement device 40-1 measures an 

error of the substrate W processed in the first process by the processing apparatus 50-1.  The 

map creating device 30-1 creates an error map showing the distribution of errors on each 

substrate W.  The evaluation device 20 calculates, for each substrate W, an evaluation value 

indicating an importance of the error based on the error map.  The transfer device 60-1 discards 

the substrate W whose evaluation value is equal to or larger than a predetermined first threshold 

value, without transferring the substrate W to the processing apparatus 50-2.  This makes it 

possible to reduce processing waste. 

[0078] Further, in the above-described embodiment, the map creating device 30-1 includes the 

error amount specifier 32, the updater 33, and the creator 34.  The error amount specifier 32 

specifies, for each substrate W, an error amount, which is a numerical value indicating the 

amount of error, in each of the chip regions which are regions on the substrate W where multiple 

chips are arranged.  The updater 33 updates, for each substrate W, the error amount in the chip 

region containing the error to the total value of the error amount in the relevant chip region and 

the error amounts in other chip regions adjacent to the relevant chip region.  The creator 34 

specifies, for each substrate W, a predetermined percentage of chip regions in a descending order 

of error amounts among multiple chip regions on the substrate W, and creates an error map 

indicating a distribution of the specified chip regions.  As a result, it is possible to emphasize 

the regions on the substrate W where errors are concentrated, and create an error map in which 

the features of the errors are emphasized.  By referring to the error map, it is possible to easily 

determine the features of the errors. 
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[0079] Further, in the above-described embodiment, the updater 33 updates the error amount in 

the chip region for the substrate W for which the total value of the error amounts specified for 

the respective chip regions is equal to or larger than a predetermined value.  This makes it 

possible to reduce the error amount update processing. 

[0080] Furthermore, in the above-described embodiment, the evaluation device 20 includes the 

deterioration level specifier 24 and the evaluation value calculator 25.  The deterioration level 

specifier 24 is configured to refer to data in which reference maps as multiple different 

predetermined error maps are respectively associated with deterioration levels, which are 

numerical values indicating degrees of deterioration of causes of errors constituting a distribution 

of the reference maps, and specify, for each substrate W, a deterioration level associated with a 

reference map having the highest similarity to the error map created by the map creating device 

30-1.  The evaluation value calculator 25 is configured to calculate, for each substrate W, a 

product of the deterioration level and the degree of influence of the first process as an evaluation 

value of the substrates W subjected to the processing of the first process.  Accordingly, an 

evaluation value can be calculated for each substrate W. 

[0081] Further, in the above-described embodiment, the deterioration level specifier 24 refers to 

data in which reference maps as multiple different predetermined error maps are respectively 

associated with the causes of errors in the distribution of the reference maps, and further 

specifies, for each substrate W, a cause associated with a reference map having the highest 

similarity to the error map created by the map creating device 30-1.  The evaluation device 20 

includes the outputter 21 that outputs the cause specified by the deterioration level specifier 24 in 

association with the identification information of the substrate W.  As a result, the user or the 

like of the substrate processing system 10 can specify the cause of the substrate W being 

discarded. 

[0082] Further, in the above-described embodiment, the evaluation value calculator 25 stops the 

processing apparatus 50-1 when the evaluation value is equal to or larger than the second 

threshold value, which is larger than the first threshold value.  As a result, it is possible to stop 

the processing apparatus 50-1 that causes a large error, and prevent the substrate W containing 
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the error from being processed. 

[0083] Further, in the above-described embodiment, the substrate processing method includes 

processes (a) to (d).  In process (a), the error of the substrate W processed in the first process by 

the processing apparatus 50-1 is measured for each substrate W.  In process (b), an error map 

showing the distribution of errors on the substrate W is created for each substrate W.  In 

process (c), an evaluation value indicating the importance of the error is calculated for each 

substrate W based on the error map.  In process (d), the substrates W whose evaluation values 

are equal to or larger than a predetermined first threshold value are discarded, without being 

transferred to the processing apparatus 50-2 for performing the second process after the first 

process on the substrates W is performed.  This makes it possible to reduce processing waste. 

[0084] Further, in the above-described embodiment, the map creating device 30 includes the 

error amount specifier 32, the updater 33, and the creator 34.  The error amount specifier 32 

specifies, for each substrate W, an error amount, which is a numerical value indicating an 

amount of errors, with respect to each of multiple chip regions, which are regions on the 

substrate W where chips are arranged.  The updater 33 updates, for each substrate W, the error 

amount in the chip region containing the error to the total value of the error amount in the 

relevant chip region and the error amounts in other chip regions adjacent to the relevant chip 

region.  The creator 34 specifies, for each substrate W, a predetermined percentage of chip 

regions in a descending order of error amounts among multiple chip regions on the substrate W, 

and creates an error map indicating a distribution of the specified chip regions.  As a result, it is 

possible to emphasize the regions on the substrate W where errors are concentrated, and create 

an error map in which the features of the errors are emphasized.  By referring to the error map, 

it is possible to easily determine the features of the errors. 

 

[Others] 

[0085] The technique disclosed in the subject application is not limited to the above-described 

embodiments, and various modifications may be made within the scope of the gist thereof. 

[0086] For example, in the above-described embodiment, the error measurement is performed on 
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the substrate W each time when processing of one process is performed, and whether or not to 

perform processing of the next process on the substrate W is determined according to the 

magnitude of the error amount.  However, the technique disclosed herein is not limited thereto.  

For example, after processing of multiple processes is performed, the error measurement may be 

performed on the substrate W, and whether or not to perform processing of the next process on 

the substrate W may be determined according to the magnitude of the error amount.  Even in 

this case, the error measurement is performed on the substrate W after processing of at least one 

process other than the last process is performed, and whether or not to perform processing of the 

next process on the substrate W is determined according to the magnitude of the error amount. 

[0087] Further, in the above-described embodiment, the evaluation device 20 and each map 

creating device 30 are implemented by separate devices.  However, the technique disclosed 

herein is not limited thereto.  The evaluation device 20 and each map creating device 30 may be 

implemented by one device. 

[0088] In addition, the respective components in the above-described embodiment are classified 

by functions according to main processing contents in order to facilitate understanding of the 

configuration of the substrate processing system 10.  Therefore, the present disclosure is not 

limited by the method of classifying the components or by the names of the components.  The 

configuration of the substrate processing system 10 according to the present embodiment may be 

divided into a larger number of components according to the processing contents, or may be 

divided so that one component can perform a larger number of processes. 

[0089] In addition, the embodiments disclosed this time should be considered to be exemplary 

and not restrictive in all respects.  Indeed, the above-described embodiments may be embodied 

in many different forms.  In addition, the above-described embodiments may be omitted, 

substituted, or modified in various ways without departing from the scope and spirit of the 

appended claims. 

 

EXPLANATION OF REFERENCE NUMERALS 

[0090] W: substrate, 10: substrate processing system, 11: communication network, 12: 
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processing group, 13: storage device, 14: storage device, 20: evaluation device, 21: outputter, 22: 

DB, 220: reference map table, 221: product ID, 222: individual table, 223: influence table, 224: 

product ID, 225: individual table, 226: evaluation value table, 227: product ID, 228: individual 

table, 229: substrate ID, 230: individual table, 23: chip map provider, 24: deterioration level 

specifier, 25: evaluation value calculator, 30: map creating device, 31: DB, 310: error table, 32: 

error amount specifier, 33: updater, 34: creator, 40: measurement device, 50: processing 

apparatus, 60: transfer device, 70: chip region, 71: particles, 72: chip region, 73: chip region, 74: 

measurement position, 75: chip region, 76: chip region, 90: computer, 91: CPU, 92: RAM, 93: 

ROM, 94: auxiliary memory device, 95: communication I/F, 96: input/output I/F, 97: media I/F, 

98: recording medium 
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WHAT IS CLAIMED IS: 

 

1. A substrate processing system, comprising: 

 a measurement device configured to measure errors of substrates after the substrates are 

subjected to processing of a first process by a first processing apparatus that performs processing 

of the first process on the substrates; 

 a transfer device configured to transfer the substrates between apparatuses including the 

first processing apparatus, a second processing apparatus that performs processing of a second 

process on the substrates after the first process, and the measurement device; 

 a map creating device configured to create, for each of the substrates, an error map 

indicating a distribution of the errors on the substrates; and 

 an evaluation device configured to calculate, for each of the substrates, an evaluation 

value indicating a degree of importance of the errors based on the error map, 

 wherein the evaluation device instructs the transfer device on a transfer destination of 

the substrates subjected to the first process according to a determination result as to whether or 

not the evaluation value is equal to or larger than a predetermined first threshold value. 

 

2. The substrate processing system of Claim 1, wherein when the evaluation device 

determines that the evaluation value is equal to or larger than the predetermined first threshold 

value, the evaluation device instructs the transfer device to discard the substrates subjected to the 

first process without transferring the substrates to the second processing apparatus. 

 

3. The substrate processing system of Claim 1 or 2, wherein the map creating device 

includes: an error amount specifier configured to specify, for each of the substrates, an error 

amount, which is a numerical value indicating an amount of errors, with respect to each of chip 

regions, which are regions on the substrates where chips are arranged. 

 

4. The substrate processing system of Claim 3, wherein the map creating device includes: 
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 an updater configured to update, for each of the substrates, the error amount in the chip 

region containing the errors to a total value of the error amount in the chip region containing the 

errors and error amounts in other chip regions adjacent to the chip region containing the errors; 

and  

 a creator configured to specify, for each of the substrates, a predetermined percentage of 

chip regions in a descending order of error amounts among the chip regions on the substrates and 

create an error map indicating a distribution of the specified chip regions. 

 

5. The substrate processing system of Claim 4, wherein the updater updates the error 

amounts in the chip regions for the substrates having the total value of the error amounts 

specified for the chip regions equal to or larger than a predetermined value. 

 

6. The substrate processing system of any one of Claims 1 to 5, wherein the evaluation 

device includes:  

 a deterioration level specifier configured to refer to data in which reference maps as 

different predetermined error maps are respectively associated with deterioration levels, which 

are numerical values indicating degrees of deterioration of causes of errors constituting a 

distribution of the reference maps, and specify, for each of the substrates, a deterioration level 

associated with the reference map having the highest similarity to the error map created by the 

map creating device; and  

 an evaluation value calculator configured to calculate, for each of the substrates, a 

product of the deterioration level and a degree of influence of the first process as the evaluation 

value of the substrates subjected to the processing of the first process. 

 

7. The substrate processing system of Claim 6, wherein the deterioration level specifier 

refers to data in which the reference maps as different predetermined error maps are associated 

with the causes of errors in the distribution of the reference maps, and further specifies, for each 
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of the substrates, a cause associated with the reference map having the highest similarity to the 

error map created by the map creating device, and 

 wherein the evaluation device includes an outputter configured to output the cause 

specified by the deterioration level specifier in association with identification information of 

each of the substrates. 

 

8. The substrate processing system of Claim 6 or 7, wherein the evaluation value 

calculator stops the first processing apparatus when the evaluation value is equal to or larger than 

a second threshold value larger than the first threshold value. 

 

9. A substrate processing method, comprising: 

 (a) measuring, for each of substrates, errors of the substrates after the substrates are 

subjected to processing of a first process by a first processing apparatus; 

 (b) creating, for each of the substrates, an error map indicating a distribution of the 

errors on the substrates; 

 (c) calculating, for each of the substrates, an evaluation value indicating a degree of 

importance of the errors based on the error map; and 

 (d) determining a transfer destination of the substrates subjected to the first process 

according to a determination result as to whether or not the evaluation value is equal to or larger 

than a predetermined first threshold value. 

 

10. The substrate processing method of Claim 9, further comprising: 

 (e) acquiring, for each of the substrates, information on chip regions, which are regions 

on the substrates where chips are arranged; and 

 (f) specifying, for each of the substrates, an error amount, which is a numerical value 

indicating an amount of errors, with respect to each of the chip regions. 

 

11. The substrate processing method of Claim 10, further comprising: 
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 (g) updating, for each of the substrates, the error amount in the chip region containing 

the errors to a total value of the error amount in the chip region containing the errors and error 

amounts in other chip regions adjacent to the chip region containing the errors, and 

 (h) specifying, for each of the substrates, a predetermined percentage of chip regions in 

a descending order of error amounts among the chip regions on the substrates and creating an 

error map indicating a distribution of the specified chip regions. 

 

12. A map creating device, comprising: 

 an error amount specifier configured to specify, for each of substrates, an error amount, 

which is a numerical value indicating an amount of errors, with respect to each of chip regions, 

which are regions on the substrates where chips are arranged; and 

 a creator configured to specify, for each of the substrates, a predetermined percentage of 

chip regions in a descending order of error amounts among the chip regions on the substrates, 

and create an error map indicating a distribution of the specified chip regions. 

 

13. The map creating device of Claim 12, further comprising: 

 an updater configured to update, for each of the substrates, the error amount in the chip 

region containing the errors to a total value of the error amount in the chip region containing the 

errors and the error amounts in other chip regions adjacent to the chip region containing the 

errors. 

  


