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TITLE OF THE INVENTION 

 

INFORMATION PROCESSING APPARATUS, DISPLAY CONTROL METHOD, 

STORAGE MEDIUM, SUBSTRATE PROCESSING SYSTEM, AND METHOD FOR 

MANUFACTURING ARTICLE 

 

BACKGROUND OF THE INVENTION 

 

Field of the Invention 

[0001]    The present invention relates to an information processing apparatus, a display 

control method, a storage medium, a substrate processing system, and a method for 

manufacturing an article. 

 

Description of the Related Art 

[0002]    In a case where an abnormality occurs in an apparatus for manufacturing an 

article, such as a semiconductor device, it is necessary to quickly perform maintenance 

for recovering from the abnormality to prevent a reduction in productivity. 

[0003]    Japanese Patent Application Laid-Open No. 2016-45626 discusses the 

following maintenance assistance apparatus.  With the task of assisting a user in 

grasping the state of an apparatus (equipment) accurately and maintaining the apparatus 

at an appropriate time, a maintenance assistance apparatus that assists the maintenance 

of an apparatus includes an output unit that outputs information regarding the state of 

the apparatus based on apparatus information and operating state information. 

[0004]    It is, however, occasionally difficult to simultaneously maintain a plurality of 

apparatuses in a state where the plurality of apparatuses has an abnormality and needs to 

be maintained.  In this case, the plurality of apparatuses is maintained in order, and 

therefore it is desired to identify an apparatus to be preferentially maintained. 
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SUMMARY OF THE INVENTION 

 

[0005]    The present invention is directed to providing a technique advantageous for 

identifying an apparatus that is desired to be preferentially maintained. 

[0006]    An information processing apparatus as one aspect of the present invention 

controls display on a user interface and includes an acquisition unit, and a display 

control unit.  The acquisition unit acquires information including an operated state 

indicating a state regarding an operation performed on each of a plurality of apparatuses, 

and an operating state indicating a state regarding an operating status of each of the 

plurality of apparatuses.  The display control unit controls display of the information 

regarding an apparatus identified from among the plurality of apparatuses on the user 

interface, based on the information including the operated state and the operating state 

acquired by the acquisition unit. 

[0007]    Further features of the present invention will become apparent from the 

following description of exemplary embodiments with reference to the attached 

drawings. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

 

[0008]    Fig. 1 illustrates a substrate processing system. 

[0009]    Fig. 2 illustrates an exposure apparatus as an example of a pattern forming 

apparatus. 

[0010]    Fig. 3 illustrates a hardware configuration of an information processing 

apparatus. 

[0011]    Fig. 4 illustrates a configuration of a central processing unit (CPU) of a 

management apparatus. 
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[0012]    Fig. 5 illustrates a display process for displaying a user interface. 

[0013]    Fig. 6 illustrates an operated state, an operating state, and a state time of the 

exposure apparatus. 

[0014]    Fig. 7 illustrates a screen for displaying information regarding apparatuses 

according to a first exemplary embodiment. 

[0015]    Fig. 8 illustrates a screen for displaying information regarding apparatuses 

according to a second exemplary embodiment. 

[0016]    Fig. 9 illustrates a screen for displaying information regarding apparatuses 

according to a third exemplary embodiment. 

[0017]    Fig. 10 illustrates a screen for displaying detailed information regarding an 

error according to the third exemplary embodiment. 

[0018]    Fig. 11 illustrates a screen for displaying a procedure for maintaining an 

apparatus according to the third exemplary embodiment. 

[0019]    Fig. 12 illustrates a screen for displaying data regarding the error according to 

the third exemplary embodiment. 

 

DESCRIPTION OF THE EMBODIMENTS 

 

[0020]    Desirable exemplary embodiments of the present invention will now be 

described in detail with reference to the drawings.  In the drawings, the same members 

are designated by the same reference numbers, and are not redundantly described. 

[0021]    In a first exemplary embodiment, a description is given of a substrate 

processing system composed of a plurality of apparatuses and a management apparatus 

that manages the plurality of apparatuses.  Fig. 1 is a diagram illustrating the substrate 

processing system.  A substrate processing system 100 according to the present 

exemplary embodiment includes a plurality of apparatuses, such as a pattern forming 

apparatus 200 that forms a pattern on a wafer (a substrate), a processing apparatus 201, 
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and an inspection apparatus 202, and a management apparatus 300 that manages the 

plurality of apparatuses.  In the substrate processing system 100, each of the pattern 

forming apparatus 200, the processing apparatus 201, and the inspection apparatus 202 

includes one or more apparatuses. 

[0022]    Examples of the pattern forming apparatus 200 include an exposure apparatus 

that emits light to a reticle (a mask or an original) on which a pattern is formed, thereby 

projecting the pattern onto a shot region on a wafer with the light emitted from the 

reticle.  Examples of the pattern forming apparatus 200 also include an imprint 

apparatus that brings an imprint material supplied onto a wafer and a mold (an original) 

into contact with each other and gives curing energy to the imprint material, thereby 

forming a composition to which the shape of the mold is transferred.  Examples of the 

pattern forming apparatus 200 also include a drawing apparatus that performs drawing 

on a substrate with a charged particle beam, such as an electron beam or an ion beam, 

through a charged particle optical system, thereby forming a pattern on the substrate.  

The pattern forming apparatus 200 executes substrate processing by these methods. 

[0023]    Examples of the processing apparatus 201 include a substrate processing 

apparatus that performs a step other than the steps performed by the pattern forming 

apparatus 200 in the manufacturing of an article such as a device.  The substrate 

processing apparatus is, for example, an application apparatus that applies a 

photosensitive medium onto the surface of a substrate, or a developing apparatus that 

develops a substrate to which a pattern is transferred.  Further, examples of the 

processing apparatus 201 include a planarization apparatus, an etching apparatus, and a 

film forming apparatus. 

[0024]    Examples of the inspection apparatus 202 include an overlay inspection 

apparatus, a line width inspection apparatus, a pattern inspection apparatus, and an 

electrical characteristic inspection apparatus.  The overlay inspection apparatus is an 

apparatus that, in a substrate in which patterns are formed on multiple layers, inspects 
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the degree of the positional shift between a pattern on an upper layer and a pattern on a 

lower layer.  The line width inspection apparatus is an apparatus that inspects the 

accuracy of the dimension, such as the line width, of a pattern formed on a substrate.  

The pattern inspection apparatus is an apparatus that inspects the presence or absence of 

a pattern that does not satisfy an accuracy due to a foreign substance attached onto a 

substrate on which a pattern is formed, or due to the fact that a substrate is not filled 

with an imprint material.  The electrical characteristic inspection apparatus is an 

apparatus that inspects the accuracy of the electrical characteristics of, for example, a 

semiconductor device manufactured from a substrate on which a pattern is formed. 

[0025]    Next, as an example of the pattern forming apparatus 200, a description is 

given of an exposure apparatus that exposes a wafer with light emitted from a reticle on 

which a pattern is formed.  Fig. 2 is a diagram illustrating the exposure apparatus as an 

example of the pattern forming apparatus 200.  An exposure apparatus 204 according to 

the present exemplary embodiment is described as a step-and-scan exposure apparatus 

that exposes a wafer while synchronously driving a reticle stage and a wafer stage.  The 

exposure apparatus 204 is not limited to a scanner, and may be a step-and-repeat 

exposure apparatus that exposes a wafer in a state where a wafer stage is at rest.  In the 

example of Fig. 2, the exposure apparatus 204 includes a light source 7, an illumination 

optical system 8, a reticle stage 2, a projection optical system 3, a wafer stage 6, a wafer 

chuck 5, and a control unit 13.  The exposure apparatus 204 also includes a laser 

interferometer 9, a laser interferometer 10, a focus sensor, a wafer conveying unit 12, a 

reticle conveying unit 14, and an alignment scope 15.  In Fig. 2, a direction parallel to 

the optical axis of the projection optical system 3 is a Z-axis direction, and two 

directions orthogonal to each other in a plane perpendicular to the Z-axis direction are 

an X-axis direction and a Y-axis direction. 

[0026]    Examples of the light source 7 include a high-pressure mercury lamp, an argon 

fluoride (ArF) excimer laser, and a krypton fluoride (KrF) excimer laser.  The light 
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source 7 is not necessarily located within a chamber of the exposure apparatus 204.  

There can also be a configuration in which the light source 7 is externally attached to 

the exposure apparatus 204.  Light emitted from the light source 7 illuminates a reticle 1 

through the illumination optical system 8.  On the reticle 1, a pattern to be transferred to 

a wafer 4 to which a photosensitive material is applied is drawn.  The reticle 1 is 

mounted on the reticle stage 2.  The reticle stage 2 holds the reticle 1 in a suction 

manner through a reticle chuck, and the reticle stage 2 is configured to move by, for 

example, a linear motor. 

[0027]    The projection optical system 3 projects an image of the pattern drawn on the 

reticle 1 onto the wafer 4 placed on the wafer chuck 5.  When the image of the pattern is 

projected onto the wafer 4, an image obtained by inverting and reducing the image of 

the pattern with a projection magnification (e.g., a quarter) through the projection 

optical system 3 is projected onto the wafer 4.  If a region onto which the image of the 

pattern is projected is defined as a shot region, a plurality of shot regions is set in the 

wafer 4, and the image of the pattern is sequentially and repeatedly projected onto the 

shot regions. 

[0028]    The wafer stage 6 can move in the X-direction and the Y-direction by being 

driven by, for example, an actuator of a linear motor.  The wafer chuck 5 is mounted on 

the wafer stage 6 and holds the wafer 4.  The wafer stage 6 positions the wafer chuck 5 

in the Z-direction, a θ-direction, an ωX-direction, and an ωY-direction.  The wafer 4 

thus held by the wafer chuck 5 moves by the driving of the wafer stage 6 and the wafer 

chuck 5. 

[0029]    The laser interferometer 9 measures the position in the Y-direction of the 

reticle stage 2 and measures the orientation of the reticle stage 2.  The laser 

interferometer 9 includes a laser interferometer for similarly measuring the position in 

the X-direction of the reticle stage 2.  The laser interferometer 10 measures the position 

in the Y-direction of the wafer stage 6 on which the wafer 4 is mounted, and measures 
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the orientation of the wafer stage 6.  The laser interferometer 10 includes a laser 

interferometer for similarly measuring the position in the X-direction of the wafer stage 

6.  The positions of the reticle stage 2 and the wafer stage 6 are controlled by the control 

unit 13 based on the positions measured by the laser interferometer 9 and the laser 

interferometer 10, respectively. 

[0030]    The focus sensor includes a light projection system 11a that projects light onto 

the wafer 4, a light reception system 11b that receives the reflected light from the wafer 

4, and a detection unit that detects the light received by the light reception system 11b 

and outputs a detection signal to the control unit 13.  The light projection system 11a 

and the light reception system 11b are installed to sandwich the vicinity of a light 

emission portion of the projection optical system 3.  The light projection system 11a 

emits obliquely incident light to the wafer 4, and the light reception system 11b captures 

the reflected light on the opposite side.  Based on a detection signal detected by the 

focus sensor, the below-described control unit 13 measures the position in the Z-

direction of the wafer 4 and controls the wafer stage 6 to move the wafer 4. 

[0031]    The wafer conveying unit 12 conveys the wafer 4.  The wafer conveying unit 

12 conveys the wafer 4 from, for example, a wafer storage container that stores the 

wafer 4 to the wafer stage 6.  The wafer conveying unit 12 also conveys the wafer 4 

from the wafer stage 6 to the wafer storage container. 

[0032]    The reticle conveying unit 14 conveys the reticle 1.  The reticle conveying unit 

14 conveys the reticle 1 from, for example, a reticle storage container that stores the 

reticle 1 to the reticle stage 2.  The reticle conveying unit 14 also conveys the reticle 1 

from the reticle stage 2 to the reticle storage container. 

[0033]    To position (align) the wafer 4 held by the wafer chuck 5, the alignment scope 

15 acquires a digital image signal obtained by capturing a mark formed on the wafer 4.  

The alignment scope 15 includes an image sensor that outputs an intensity image signal 

according to the brightness, i.e., the intensity, of reflected light from the wafer 4, and an 
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analog-to-digital (A/D) converter that converts the intensity image signal obtained from 

the image sensor into a digital image signal.  The below-described control unit 13 

detects the position of the mark formed on the wafer 4 using the acquired digital image 

signal.  Based on the detected position of the mark, the control unit 13 controls the 

wafer stage 6 to position the wafer 4. 

[0034]    The control unit 13 controls an exposure process performed on the wafer 4 by 

controlling operations and adjustments of the components of the exposure apparatus 204.  

The control unit 13 is composed of, for example, a programmable logic device (PLD) 

such as a field-programmable gate array (FPGA), an application-specific integrated 

circuit (ASIC), a computer in which a program is incorporated, or a combination of all 

or some of these.  The control unit 13 may be configured integrally (in a common 

housing) with the other portions of the exposure apparatus 204, or may be configured 

separately (in a different housing) from the other portions of the exposure apparatus 204.  

The control unit 13 applies information acquired from a storage device described below 

and performs control to execute the exposure process (a pattern forming process) on the 

wafer 4. 

[0035]    The management apparatus 300 is now described.  The management apparatus 

300 includes one or more information processing apparatuses.  Fig. 3 is a diagram 

illustrating a hardware configuration of each of the one or more information processing 

apparatuses.  The information processing apparatus includes a central processing unit 

(CPU) 301, a read-only memory (ROM) 302, a random-access memory (RAM) 303, a 

storage device 304, an input device 305, a display device 306, and a communication 

device 307.  The hardware components of the information processing apparatus function 

according to a program.  In the example illustrated in Fig. 3, the CPU 301 is a 

processing apparatus that performs calculation for control according to a program and 

controls the components connected to a bus 308.  The ROM 302 is a memory dedicated 

to the reading of data, and stores a program and data.  The RAM 303 is a memory from 
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and to which data is read and written, and is used to save a program and data.  The 

RAM 303 is used to temporarily save data of the result of calculation performed by the 

CPU 301.  The storage device 304 is also used to save a program and data.  The storage 

device 304 is used also as a temporary storage area for a program of an operating 

system (OS) of the information processing apparatus, and data. 

[0036]    Regarding the input and output of data, the storage device 304 is slower than 

the RAM 303.  However, the storage device 304 can save a large amount of data.  It is 

desirable that the storage device 304 is a non-volatile storage device capable of saving 

data as permanent data, so that data saved in the storage device 304 can be referenced 

over a long period.  The storage device 304 is mainly composed of a magnetic storage 

device (a hard disk drive (HDD)), but may be a device that reads and writes data with an 

external medium, such as a compact disc (CD), a digital versatile disc (DVD), or a 

memory card, attached to the device. 

[0037]    The input device 305 and the display device 306 function as user interfaces of 

the management apparatus 300.  The input device 305 is a device for inputting 

characters or data to the information processing apparatus.  Examples of the input 

device 305 include various kinds of keyboards and a mouse.  The display device 306 is 

a device for displaying information used for the operation of the information processing 

apparatus or a processing result.  Examples of the display device 306 include a cathode 

ray tube (CRT) or liquid crystal monitor.  Display on the display device 306 is 

controlled by the CPU 301.  The input device 305 and the display device 306 are 

described as parts of the management apparatus 300, but are not limited to this.  These 

devices may be parts of, for example, the pattern forming apparatus 200. 

[0038]    The communication device 307 is used to connect to a network, perform data 

communication based on a communication protocol, such as the Transmission Control 

Protocol/Internet Protocol (TCP/IP), and communicate with another apparatus.  To 

enable a high-speed calculation process, the information processing apparatus may 
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include a graphics processing unit (GPU).  The management apparatus 300 is an 

information processing apparatus and is connected to a plurality of exposure 

apparatuses 204 via the communication device 307 to communicate data with the 

plurality of exposure apparatuses 204. 

[0039]    With reference to Figs. 4 and 5, a description will now be given of a display 

process for displaying a user interface in the management apparatus 300 according to 

the present exemplary embodiment.  Fig. 4 is a diagram illustrating the configuration of 

the CPU 301 of the management apparatus 300.  The CPU 301 includes an acquisition 

unit 401, an accumulation unit 402, a calculation unit 403, and an output unit 404.  The 

output unit 404 is also a display control unit that controls display on the display device 

306.  Fig. 5 is a flowchart illustrating a display process for displaying a user interface. 

[0040]    In Fig. 5, a display process for displaying a user interface for identifying an 

apparatus that needs to be maintained is performed.  This display process is started, for 

example, by a user giving through the input device 305 an instruction to display the user 

interface.  In step S501, the acquisition unit 401 acquires, from each of the exposure 

apparatuses 204, information regarding the operated state of the exposure apparatus 204, 

information regarding the operating state of the exposure apparatus 204, and 

information regarding the time (the state time) elapsed since the operating state has 

transitioned to the current state.  The accumulation unit 402 saves the information 

acquired by the acquisition unit 401 in at least one of the RAM 303 and the storage 

device 304. 

[0041]    The information regarding the operated state includes information indicating a 

state regarding an operation performed on the exposure apparatus 204.  The information 

regarding the operated state includes an Online/Remote state indicating the state where 

the exposure apparatus 204 is remotely operated by a host computer, and an 

Online/Local state indicating the state where the exposure apparatus 204 is operated by 

the user through an operation screen of the exposure apparatus 204.  The information 
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regarding the operated state may also include, for example, a non-maintenance state 

where an operation regarding maintenance is not performed on the exposure apparatus 

204, and a maintenance state where an operation regarding maintenance is performed on 

the exposure apparatus 204. 

[0042]    The operating state includes a state regarding the operating status of the 

exposure apparatus 204.  The operating state includes, for example, a Down state where 

the exposure apparatus 204 is stopped, a Reset state where the exposure apparatus 204 

is restarted, and an MA state where the exposure apparatus 204 is stopped in need of 

maintenance for recovering from an abnormal state.  The operating state also includes a 

Processing state where the exposure apparatus 204 performs the exposure process, an 

Idle state where the exposure apparatus 204 does not perform the exposure process, and 

a PM state where the exposure apparatus 204 is subjected to periodic maintenance 

scheduled in advance. 

[0043]    The information regarding the time elapsed since the operating state has 

transitioned to the state where the exposure apparatus 204 needs to be maintained 

indicates the time elapsed since the operating state has transitioned to at least one of the 

Down state, the Reset state, and the MA state.  Although the Down state is the state 

where the exposure apparatus 204 is stopped, there is a possibility that the exposure 

apparatus 204 is stopped due to some kind of abnormality.  Thus, the Down state is 

included in the state where the exposure apparatus 204 needs to be maintained.  

Although the Reset state is the state where the exposure apparatus 204 is restarted, the 

exposure apparatus 204 is often restarted due to some kind of abnormality.  Thus, the 

Reset state is included in the state where the exposure apparatus 204 needs to be 

maintained.  There is also a possibility that the exposure apparatus 204 stops while 

restarting, or it takes time for the exposure apparatus 204 to restart.  Thus, the Reset 

state is included in the state where the exposure apparatus 204 needs to be maintained.  

That is, the state where the exposure apparatus 204 needs to be maintained in the 
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operating state is the state where there is a possibility that the exposure apparatus 204 

cannot perform the exposure process due to some kind of abnormality. 

[0044]    In step S502, the calculation unit 403 identifies apparatuses to be displayed on 

a screen of the display device 306 as apparatuses that need to be maintained, based on 

the information regarding the operated state and the information regarding the operating 

state that are acquired in step S501. 

[0045]    A specific description is given of a method for identifying apparatuses to be 

displayed on the screen of the display device 306 as apparatuses that need to be 

maintained.  Fig. 6 is a diagram illustrating the operated state, the operating state, and 

the state time of each of the exposure apparatuses 204.  In the example illustrated in Fig. 

6, apparatuses A, B, and C, apparatuses D, E, and F, and apparatuses G, H, and I are 

placed in three factories X, Y, and Z.  The calculation unit 403 identifies the apparatuses 

A, B, C, E, F, G, H, and I, of which the operated state is the Online/Remote state, based 

on the information regarding the operated state.  The reason for not identifying an 

apparatus of which the operated state is the Online/Local state is that it is determined 

that an apparatus in the Online/Local state is already operated for maintenance by the 

user.  In a case where the information regarding the operated state includes the non-

maintenance state where an operation regarding maintenance is not performed on the 

exposure apparatus 204, an apparatus of which the operated state is the non-

maintenance state may be identified.  That is, the calculation unit 403 identifies an 

apparatus of which the operated state is the state where the apparatus is not subjected to 

an operation regarding maintenance. 

[0046]    The calculation unit 403 then identifies the apparatuses A, F, H, and I, of 

which the operating state is the Reset state, the MA state, or the Down state, among the 

apparatuses identified based on the information regarding the operated state.  That is, 

the calculation unit 403 identifies an apparatus of which the operating state is the state 

where the apparatus needs to be maintained.  Although apparatuses of which the 
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operating state is the Reset state, the MA state, or the Down state are identified in this 

case, the operating state is not limited to these states.  If there is any other state where an 

apparatus needs to be maintained, an apparatus in this state may be identified. 

[0047]    In step S503, the output unit 404 outputs to the display device 306 the 

information regarding the apparatuses A, F, H, and I identified in step S503 and 

displays a screen as illustrated in Fig. 7 on the display device 306.  Fig. 7 is a diagram 

illustrating the screen for displaying the information regarding the apparatuses.  A 

screen 701 displays, as the information regarding each of the apparatuses that need to be 

maintained, the name of the apparatus, the operating state of the apparatus, and the time 

elapsed since the operating state has transitioned to the current operating state.  

Although not illustrated in the example of Fig. 7, the operated state may be displayed as 

the information regarding each of the apparatuses that need to be maintained. 

[0048]    On the screen 701, the output unit 404 may determine whether the time elapsed 

since the operating state has transitioned to the current operating state is greater than a 

predetermined threshold, and identify the information regarding the displayed 

apparatuses.  This is because an apparatus in which the time elapsed since the apparatus 

has entered the state where the apparatus needs to be maintained is long should be 

maintained in preference to an apparatus in which the elapsed time is short. 

[0049]    On the screen 701, the output unit 404 may perform control to highlight the 

information regarding the apparatuses in descending order of the time elapsed since the 

operating state has transitioned to the current operating state.  As a highlighting method, 

for example, the longer the time elapsed since the operating state has transitioned to the 

current operating state is, the more prominent the background color of a region where 

the information regarding the apparatus is displayed on the screen 701 may be.  

Alternatively, as the highlighting method, for example, the longer the time elapsed since 

the operating state has transitioned to the current operating state is, the more prominent 

the color of the characters with which the information regarding the apparatus is 
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displayed on the screen 701 may be.  On the screen 701, the information regarding the 

apparatuses may be displayed in descending order of the time elapsed since the 

operating state has transitioned to the current operating state. 

[0050]    As described above, it is possible to display, on a screen of a display device, 

apparatuses that need to be maintained, based on an information processing apparatus 

according to the present exemplary embodiment.  The user can therefore identify an 

apparatus that needs to be preferentially maintained. 

[0051]    Next, an information processing apparatus according to a second exemplary 

embodiment is described.  Items that are not mentioned in the present exemplary 

embodiment can conform to the first exemplary embodiment.  In the present exemplary 

embodiment, the information regarding the apparatuses is displayed on the screen 

displayed in step S503 based on information regarding locations (e.g., factories) where 

the apparatuses that should be maintained are placed.  For example, in a case where a 

plurality of apparatuses that should be maintained is present in a same factory, and if the 

user collectively maintains the apparatuses in the same factory, the user can save the 

time taken to move between factories, and therefore can efficiently maintain the 

apparatuses.  It is thus desirable to maintain the apparatuses in preference to apparatuses 

in another factory.  In response, in a factory where apparatuses to be preferentially 

maintained are placed, information regarding other apparatuses that should be 

maintained is displayed, whereby the user can efficiently identify an apparatus that can 

be maintained among the apparatuses that need to be maintained. 

[0052]    A description is given of a display process for displaying a user interface for 

identifying an apparatus that needs to be maintained according to the present exemplary 

embodiment. 

[0053]    In step S501 illustrated in Fig. 5, the acquisition unit 401 acquires information 

regarding a factory where the apparatus is placed, in addition to the information 

regarding the operated state, the information regarding the operating state, and the 
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information regarding the state time.  The information regarding the factory where the 

apparatus is placed includes information indicating the factory X for the apparatus A 

and the factory Y for the apparatus D in the example of Fig. 6. 

[0054]    In step S502, the calculation unit 403 identifies the apparatuses A, F, H, and I 

similarly to the first exemplary embodiment.  The calculation unit 403 then identifies 

the apparatus I in which the elapsed time is the longest, based on the information 

regarding the time elapsed since the operating state has transitioned to the state where 

the apparatus needs to be maintained.  The calculation unit 403 then identifies the 

factory Z for the apparatus I, based on the information regarding the factory where the 

apparatus is placed.  The calculation unit 403 identifies the apparatuses G, H, and I, 

which are placed in the factory Z, as apparatuses to be displayed on the screen of the 

display device 306. 

[0055]    In step S503, the output unit 404 outputs to the display device 306 the 

information regarding the apparatuses G, H, and I identified in step S503 and displays a 

screen as illustrated in Fig. 8 on the display device 306.  Fig. 8 is a diagram illustrating 

the screen for displaying the information regarding the apparatuses.  A screen 801 

displays the information regarding the apparatuses G, H, and I identified in step S502.  

The user confirms the screen 801 and thereby can identify an apparatus that should be 

maintained among the apparatuses placed in the same factory.  Although the 

information regarding the apparatus G, which should not be maintained, is also 

displayed in the example of Fig. 8, information regarding an apparatus that should not 

be maintained may not be displayed. 

[0056]    In the present exemplary embodiment, apparatuses are classified according to 

factories where the apparatuses are placed.  The present invention, however, is not 

limited to this.  For example, in a case where a plurality of manufacturing lines is 

present in the same factory, apparatuses may be classified into apparatuses placed in the 

respective manufacturing lines.  Alternatively, in a case where, for example, a plurality 
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of buildings is present in the same factory, apparatuses may be classified into 

apparatuses placed in the respective buildings.  That is, apparatuses may be classified 

into apparatuses placed in locations in certain ranges where the apparatuses can be 

collectively maintained. 

[0057]    As described above, based on the information processing apparatus according 

to the present exemplary embodiment, it is possible to display apparatuses that need to 

be maintained on a screen of a display device.  The user can thereby identify an 

apparatus that needs to be maintained.  Further, the user can identify an apparatus that 

should be maintained among apparatuses placed in locations where the apparatuses can 

be collectively maintained. 

[0058]    Next, an information processing apparatus according to a third exemplary 

embodiment is described.  Items that are not mentioned in the present exemplary 

embodiment can conform to the first and second exemplary embodiments.  In the 

present exemplary embodiment, a screen for displaying a list of pieces of information 

regarding the operating state of an apparatus that should be maintained is displayed on 

the screen displayed in step S503, in addition to the screen for displaying the 

information regarding the apparatuses. 

[0059]    A description is given of a display process for displaying a user interface for 

identifying an apparatus that needs to be maintained according to the present exemplary 

embodiment. 

[0060]    In step S501 in Fig. 5, the acquisition unit 401 acquires information regarding 

an error that has occurred in the apparatus, in addition to the information regarding the 

operated state, the information regarding the operating state, and the information 

regarding the state time.  The information regarding the error includes, for example, 

information regarding an error code and an error factor.  The error code is a code for 

identifying the error that has occurred in the apparatus.  The error code may be a 

number, such as "101" or "305", or may be a character string, such as "AAA" or "BBB".  
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The error factor indicates the factor of the error that has occurred in the apparatus.  

Examples of the error factor include a measurement error in the measurement of the 

position of a stage by a laser interferometer, and an initialization error in which the 

initialization of a unit is failed while the apparatus restarts. 

[0061]    In step S502, the calculation unit 403 identifies apparatuses to be displayed on 

the screen of the display device 306 similarly to the first or second exemplary 

embodiment. 

[0062]    In step S503, the output unit 404 adds the information regarding the error code 

and the error factor as the information regarding the apparatuses, outputs the resulting 

information to the display device 306, and displays a screen as illustrated in Fig. 9 on 

the display device 306.  Fig. 9 is a diagram illustrating the screen for displaying the 

information regarding the apparatuses.  A screen 901 displays the information regarding 

the apparatuses G, H, and I identified in step S502.  A screen 902 displays the 

information regarding the error that has occurred in the apparatus in addition to the 

operating state and the state time, for each of the apparatuses I and H, which need to be 

maintained.  In the example illustrated in Fig. 9, the error code and the error factor of 

the error that has occurred in the apparatus are displayed, as the information regarding 

the error.  The user can also identify an apparatus that should be preferentially 

maintained based on the information regarding the error that has occurred in the 

apparatus and displayed on the screen 902. 

[0063]    On the screen 902, the user may indicate a displayed apparatus through the 

input device 305, whereby the output unit 404 may perform control to display on the 

display device 306 a screen for displaying detailed information regarding the error that 

has occurred in the apparatus.  Fig. 10 is a diagram illustrating the screen for displaying 

the detailed information regarding the error.  A screen 1001 for displaying the detailed 

information regarding the error displays the detailed description of the information 

regarding the error in addition to the error code and the error factor.  The detailed 
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description of the error includes, for example, information regarding the condition under 

which the error occurs, and the range of influence of the error that has occurred. 

[0064]    The screen 1001 also displays a procedure display button for displaying a 

procedure for maintaining the apparatus in which the displayed error has occurred, and a 

data display button for displaying data regarding the displayed error. 

[0065]    If the user selects the procedure display button on the screen 1001 through the 

input device 305, the output unit 404 performs control to display on the display device 

306 a screen for displaying the procedure for maintaining the apparatus in which the 

error has occurred.  Information regarding the procedure corresponding to the error that 

has occurred is stored in advance in the storage device 304, and the acquisition unit 401 

acquires the information regarding the procedure corresponding to the error displayed 

on the screen 1001.  Fig. 11 is a diagram illustrating the screen for displaying the 

procedure for maintaining the apparatus.  A screen 1101 for displaying the procedure 

for maintaining the apparatus in which the error has occurred displays, for example, the 

procedure for maintaining the apparatus in which the error has occurred.  On the screen 

1101, the user can confirm the procedure for maintaining the apparatus in which the 

error has occurred.  In a case where there is a plurality of maintenance procedures for 

maintaining the apparatus in which the error has occurred, the plurality of maintenance 

procedures (e.g., procedures 1 to 10) is displayed.  If the user selects a particular 

procedure on the screen 1101 through the input device 305, the output unit 404 may 

perform control to display a screen where the details of the selected procedure are 

described.  If a particular procedure is selected, the output unit 404 may perform control 

to display a moving image for describing the details of the selected procedure.  The 

output unit 404 may perform control to display the display content of the screen 1101 

by changing the display content according to the attribute of the user logged into the 

management apparatus 300.  For example, the display content of the screen 1101 is 

changed according to the skill level of performing maintenance as the attribute of the 
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user.  In a case where, for example, a user at a high skill level of performing 

maintenance is logged in, a procedure that requires a high skill level, such as the 

replacement or the adjustment of a unit within the apparatus, is displayed.  In contrast, 

in a case where a user at a low skill level of performing maintenance is logged in, a 

procedure that requires a high skill level is hidden, or a message is displayed that 

indicates that the user does not have authority to view a procedure that requires a high 

skill level. 

[0066]    If the user selects the data display button on the screen 1001 through the input 

device 305, the output unit 404 performs control to display on the display device 306 a 

screen for displaying data regarding the error.  Fig. 12 is a diagram illustrating the 

screen for displaying the data regarding the error.  For example, if the error factor is a 

measurement error in the amount of exposure, a screen 1201 for displaying the data 

regarding the error displays a graph of time-series data regarding the measured value of 

the amount of exposure.  The screen 1201 for displaying the data regarding the error 

may display the data regarding the error not only in a graph of time-series data, but also 

in any form in which the data regarding the error can be visually recognized. 

[0067]    In the example of Fig. 12, a graph 1211 is data indicating the average value of 

the measured values of a plurality of apparatuses.  A graph 1212 is data indicating the 

measured value of the apparatus H.  A graph 1213 is data indicating the measured value 

of the apparatus I.  On the screen 1201, the user can recognize that the data of the 

measured value of the apparatus I is different in tendency from the data of the measured 

value of another apparatus.  Thus, the user can determine that the apparatus I should be 

maintained. 

[0068]    As described above, it is possible to display apparatuses that need to be 

maintained on a screen of a display device, based on the information processing 

apparatus according to the present exemplary embodiment.  The user can thereby 

identify an apparatus that needs to be maintained.  Further, the user can identify an 
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apparatus that should be preferentially maintained based on information regarding an 

error that has occurred in each apparatus and displayed on the screen. 

<Exemplary Embodiment Regarding Method for Manufacturing Article> 

[0069]    A description is given of a method for manufacturing an article, such as a 

device (e.g., a semiconductor device, a magnetic storage medium, and a liquid crystal 

display device), a color filter, and a hard disk.  This manufacturing method includes a 

step of forming a pattern on a substrate (e.g., a wafer, a glass plate, and a film substrate) 

using a pattern forming apparatus (e.g., an exposure apparatus, an imprint apparatus, 

and a drawing apparatus).  Such manufacturing method further includes a step of 

processing the substrate on which the pattern is formed.  This processing step can 

include a step of removing a residual layer of the pattern.  This processing step can also 

include another known step such as a step of etching the substrate using the pattern as a 

mask.  The method for manufacturing an article according to the present exemplary 

embodiment is advantageous over a conventional method in at least one of the 

performance, the quality, the productivity, and the production cost of articles. 

[0070]    An exposure apparatus has been described as an example of a substrate 

processing apparatus.  The present invention, however, is not limited to this.  

Alternatively, as an example of the substrate processing apparatus, an imprint apparatus 

may be employed that brings an imprint material supplied onto a substrate and a mold 

(an original) into contact with each other and gives curing energy to the imprint material, 

thereby forming a composition to which the shape of the mold is transferred.  Yet 

alternatively, as an example of the substrate processing apparatus, a drawing apparatus 

may be employed that performs drawing on a substrate with a charged particle beam 

(e.g., an electron beam or an ion beam) through a charged particle optical system, 

thereby forming a pattern on the substrate.  Examples of the substrate processing 

apparatus can also include an apparatus that performs a step other than the steps 

performed by the above-described apparatuses, such as the exposure apparatus in the 
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manufacturing of an article including a device.  This apparatus is, for example, an 

application apparatus that applies a photosensitive medium onto the surface of a 

substrate, or a developing apparatus that develops a substrate to which a pattern is 

transferred.  Examples of the substrate processing apparatus can also include an 

apparatus that inspects a processed substrate, such as an overlay inspection apparatus, a 

line width inspection apparatus, a pattern inspection apparatus, and an electrical 

characteristic inspection apparatus. 

[0071]    Not only can the first to third exemplary embodiments be carried out 

individually, but also the first to third exemplary embodiments can be carried out by 

combining any of the first to third exemplary embodiments. 

[0072]    According to the present invention, a technique advantageous for identifying 

an apparatus that needs to be preferentially maintained is provided. 

Other Embodiments 

[0073]    Embodiment(s) of the present invention can also be realized by a computer of 

a system or apparatus that reads out and executes computer executable instructions (e.g., 

one or more programs) recorded on a storage medium (which may also be referred to 

more fully as a 'non-transitory computer-readable storage medium') to perform the 

functions of one or more of the above-described embodiment(s) and/or that includes one 

or more circuits (e.g., application specific integrated circuit (ASIC)) for performing the 

functions of one or more of the above-described embodiment(s), and by a method 

performed by the computer of the system or apparatus by, for example, reading out and 

executing the computer executable instructions from the storage medium to perform the 

functions of one or more of the above-described embodiment(s) and/or controlling the 

one or more circuits to perform the functions of one or more of the above-described 

embodiment(s).  The computer may comprise one or more processors (e.g., central 

processing unit (CPU), micro processing unit (MPU)) and may include a network of 

separate computers or separate processors to read out and execute the computer 



10209444SG01 

 - 22 -

executable instructions.  The computer executable instructions may be provided to the 

computer, for example, from a network or the storage medium.  The storage medium 

may include, for example, one or more of a hard disk, a random-access memory (RAM), 

a read only memory (ROM), a storage of distributed computing systems, an optical disk 

(such as a compact disc (CD), digital versatile disc (DVD), or Blu-ray Disc (BD)™), a 

flash memory device, a memory card, and the like. 

[0074]    While the present invention has been described with reference to exemplary 

embodiments, it is to be understood that the invention is not limited to the disclosed 

exemplary embodiments.  The scope of the following claims is to be accorded the 

broadest interpretation so as to encompass all such modifications and equivalent 

structures and functions.  
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WHAT IS CLAIMED IS: 

 

 1.  An information processing apparatus for controlling display on a user 

interface, the information processing apparatus comprising: 

          an acquisition unit configured to acquire information including an operated state 

indicating a state regarding an operation performed on each of a plurality of apparatuses, 

and an operating state indicating a state regarding an operating status of each of the 

plurality of apparatuses; and 

          a display control unit configured to control display of the information regarding 

an apparatus identified from among the plurality of apparatuses on the user interface, 

based on the information including the operated state and the operating state acquired 

by the acquisition unit. 

 

 2.  The information processing apparatus according to claim 1, wherein the 

display control unit performs control to display on the user interface the information 

regarding an apparatus of which the operated state is a state where the apparatus is not 

subjected to an operation regarding maintenance. 

 

 3.  The information processing apparatus according to claim 1, wherein the 

display control unit performs control to display on the user interface the information 

regarding an apparatus of which the operating state is a state where the apparatus needs 

to be maintained. 

 

 4.  The information processing apparatus according to claim 3, 

          wherein the acquisition unit acquires a time elapsed since the operating state has 

transitioned to the state where the apparatus needs to be maintained, and 

          wherein the display control unit performs control to display on the user interface 
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the information regarding an apparatus identified based on the elapsed time. 

 

 5.  The information processing apparatus according to claim 4, wherein the 

display control unit performs control to display on the user interface the information 

regarding an apparatus identified by determining whether the elapsed time is greater 

than a predetermined threshold. 

 

 6.  The information processing apparatus according to claim 1, wherein the 

display control unit performs control to display on the user interface the information 

regarding an apparatus classified based on information regarding locations where the 

plurality of apparatuses is placed. 

 

 7.  A display control method for controlling display on a user interface, the 

display control method comprising: 

          acquiring information including an operated state indicating a state regarding an 

operation performed on each of a plurality of apparatuses, and an operating state 

indicating a state regarding an operating status of each of the plurality of apparatuses; 

and 

          controlling display of the information regarding an apparatus identified from 

among the plurality of apparatuses on the user interface, based on the acquired 

information including the operated state and the operating state. 

 

 8.  A non-transitory computer-readable storage medium storing a program for 

causing a computer to execute a display control method for controlling display on a user 

interface, the display control method comprising: 

          acquiring information including an operated state indicating a state regarding an 

operation performed on each of a plurality of apparatuses, and an operating state 
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indicating a state regarding an operating status of each of the plurality of apparatuses; 

and 

          controlling display of the information regarding an apparatus identified from 

among the plurality of apparatuses on the user interface, based on the acquired 

information including the operated state and the operating state. 

 

 9.  A substrate processing system comprising: 

          an information processing apparatus configured to control display on a user 

interface; and 

          a substrate processing apparatus configured to process a substrate, 

          wherein the information processing apparatus includes: 

          an acquisition unit configured to acquire information including an operated state 

indicating a state regarding an operation performed on each of a plurality of apparatuses, 

and an operating state indicating a state regarding an operating status of each of the 

plurality of apparatuses; and 

          a display control unit configured to control display of the information regarding 

an apparatus identified from among the plurality of apparatuses on the user interface, 

based on the information including the operated state and the operating state acquired 

by the acquisition unit. 

 

 10.  A method for manufacturing an article, the method comprising: 

          forming a pattern on a substrate using a substrate processing system; 

          processing the substrate on which the pattern is formed, using the substrate 

processing system; and 

          manufacturing an article from the processed substrate, 

          wherein the substrate processing system includes: 

          an information processing apparatus configured to control display on a user 
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interface; and 

          a substrate processing apparatus configured to process a substrate, 

          wherein the information processing apparatus includes: 

          an acquisition unit configured to acquire information including an operated state 

indicating a state regarding an operation performed on each of a plurality of apparatuses, 

and an operating state indicating a state regarding an operating status of each of the 

plurality of apparatuses; and 

          a display control unit configured to control display of the information regarding 

an apparatus identified from among the plurality of apparatuses on the user interface, 

based on the information including the operated state and the operating state acquired 

by the acquisition unit. 

  


