DESCRIPTION
MANAGEMENT SYSTEM, METHOD, AND COMPUTER PROGRAM FOR

SEMICONDUCTOR FABRICATION APPARATUS

Technical Field
[0001]

The present invention relates to a technique that
individually discriminates and manages components
constituting a semiconductor fabrication apparatus.
Background Art
[0002]

A gas box used for a semiconductor fabrication apparatus
has a structure in which a large number of gas lines formed of
fluid control devices having the same or almost the same
configurations are integrated and mounted in an array. In the
manual operation of this gas box or the replacement of the fluid
control device for maintenance, it has been necessary to
carefully check whether a device at an actually correct place
is under maintenance work among a large number of fluid control
devices in an array while making reference to a diagram showing
passage configurations.

Nowadays, the development that aims for lifetime
prediction or labor saving for maintenance in which a sensor
is installed on a fluid control device, such as a valve, to

collect data relating to the operation status of the fluid



control device. With this method, information which fluid
controller needs replacement or maintenance is obtained.
However, similarly to the description above, since fluid
control devices in the same or almost the same configurations
are in an array, careful attention is necessary in order not
to mistake an operation target.

[0003]

On this point, Patent Literature 1 proposes a valve
management support system is proposed which automatically
identifies the opening and closing state of a valve by capturing
a valve from the side using a camera of a terminal, and while
identifying the wvalve wusing a two-dimensional barcode,
recognizing at which height a handle imaged on the camera is
present.

Patent Literature 2 proposes a valve operation support
system in which a terminal reads a barcode to identify a valve,

and a valve operation instruction is displayed on the terminal.

Citation List

Patent Literature

[0004]

Patent Literature 1: JP 2006-258151 A

Patent Literature 2: JP 2003-343761 A

Summary of Invention



Technical Problem
[0005]

Although both of the techniques described in Patent
Literatures 1 and 2 have the function that identifies a valve
by image processing, it is a trouble that a specific valve is
searched while confirming a large number of valves one by one,
and even though this specific wvalve can be searched, the
specific valve might be lost or mistaken in the later work
because a large number of valves are integrated. Because of
these reasons, a system is desired in which a component targeted
for work is instructed to an operator with no mistake among a
large number of valves in an array.

[0006]

Therefore, an object of the present invention is to
enable a manager to identify respective components in a
semiconductor fabrication apparatus composed of a plurality of
components, such as fluid control devices. Further, an object
is to provide information on the identified component to the

manager in an easy-to-understand manner.

Solution to Problem
[0007]

In order to achieve the objects, a management system for
a semiconductor fabrication apparatus from the viewpoint of the

position of the present invention is a management system for



a semiconductor fabrication apparatus composed of a plurality
of integrated components, in which a manager terminal used by
a manager managing the semiconductor fabrication apparatus and
an information processor configured to hold component
information on the semiconductor fabrication apparatus are
communicably configured via a network, the manager terminal
includes a capturing means configured to capture the
semiconductor fabrication apparatus, a component information
receiving means configured to receive component information on
the semiconductor fabrication apparatus from the information
processor, an identification processing means configured to
identify a position of a component constituting the
semiconductor fabrication apparatus on a captured image of the
semiconductor fabrication apparatus, a compositing processing
means configured to create a composite image in which component
information on the identified component is composited with a
captured image of the semiconductor fabrication apparatus at
a position of the identified component, and an image display
means configured to display the composite image, and the
information processor includes a component information storing
means configured to store component information on a component
constituting the semiconductor fabrication apparatus, an
extraction processing means configured to make reference to the
component information storing means to extract the component

information, and a component information transmitting means



configured to transmit the component information to the manager
terminal.

Here, the component in the present invention means a
valve, a controller, or a fluid control device, for example,
constituting a semiconductor fabrication apparatus, and any
name or any configuration unit is included as long as components
constitute the semiconductor fabrication apparatus.

[0008]

On the semiconductor fabrication apparatus, a marker is
attached at a predetermined place, and the identification
processing means may identify a position of a component
constituting the semiconductor fabrication apparatus on the
captured image of the semiconductor fabrication apparatus based
on relative coordinates of respective components relative to
the attachment place of the marker, and the component
information storing means may further store information
relating to relative coordinates of respective components
relative to the attachment place of the marker as component
information.

[0009]

The semiconductor fabrication apparatus has a
predetermined identification label attached to four or more
components, and the identification processing means may
identify a position of a component constituting the

semiconductor fabrication apparatus on the captured image of



the semiconductor fabrication apparatus based on relative
coordinates of respective components relative to the attachment
place of the identification label, and the component
information storing means may further store information
relating to relative coordinates of respective components
relative to the attachment place of the identification label
as component information.

[0010]

The semiconductor fabrication apparatus has a sensing
information transmitting means communicably configured with
the semiconductor fabrication apparatus via a network, the
sensing information transmitting means being configured to
transmit sensing information obtained by sensing operation
status of respective components on the information processor,
and the information processor may further have a sensing
information receiving means configured to receive the sensing
information from the semiconductor fabrication apparatus, and
a first registration means configured to make reference to the
component information storing means to register the sensing
information as the component information.

[0011]

The manager terminal may further have an input means
configured to accept an input of additional information
specifying a predetermined component on the composite image

from the manager, and an additional information transmitting



means configured to transmit the inputted additional
information to the information processor together with
specification of the predetermined component, and the
information processor may further have a second registration
means configured to make reference to the component information
storing means to register the additional information as the
component information.

[0012]

The manager terminal further may have an image control
means configured to detect an amount of movement according to
movement of the manager terminal to control the composite image
according to the amount of movement.

[0013]

The manager terminal may further have a recording means
configured to record a task by the manager based on the composite
image.

[0014]

A management method of a semiconductor fabrication
apparatus from another viewpoint according to the present
invention is a method of managing a semiconductor fabrication
apparatus composed of a plurality of integrated components, and
inasysteminwhich amanager terminal used by a manager managing
the semiconductor fabrication apparatus and an information
processor including a component information storing means

configured to store component information on a component



constituting the semiconductor fabrication apparatus are
communicably configured via a network, the manager terminal
executes a capturing process of capturing the semiconductor
fabrication apparatus, a component information receiving
process of receiving component information on the semiconductor
fabrication apparatus from the information processor, an
identifying process of identifying a position of a component
constituting the semiconductor fabrication apparatus on the
captured image of the semiconductor fabrication apparatus, a
compositing process of a creating a composite image in which
component information on the identified component is composited
with the captured image of the semiconductor fabrication
apparatus at a position of the identified component, and an
image display process of displaying the composite image, and
the information processor executes an extracting process of
making reference to the component information storing means to
extract the component information, and a component information
transmission process of transmitting the component information
to the manager terminal.

[0015]

A computer program from further another viewpoint
according to the present invention is a computer program that
manages a semiconductor fabrication apparatus composed of a
plurality of integrated components, and in a system in which

a manager terminal used by a manager managing the semiconductor



fabrication apparatus and an information processor including
a component information storing means configured to store
component information on a component constituting the
semiconductor fabrication apparatus are communicably
configured via a network, the computer program causes the
manager terminal to execute a capturing process of capturing
the semiconductor fabrication apparatus, a component
information receiving process of receiving component
information on the semiconductor fabrication apparatus fromthe
information processor, an identifying process of identifying
a position of a component constituting the semiconductor
fabrication apparatus on the —captured 1image of the
semiconductor fabrication apparatus, a compositing process of
a creating a composite image in which component information on
the identified component is composited with the captured image
of the semiconductor fabrication apparatus at a position of the
identified component, and an 1image display process of
displaying the composite image, and the computer program causes
the information processor to execute an extracting process of
making reference to the component information storing means to
extract the component information, and a component information
transmission process of transmitting the component information
to the manager terminal.

Note that the computer program can be provided by

downloading the computer program via the network, such as an



Internet, or can be provided by recording the computer program

on various readable recording media.

Advantageous Effects of Invention
[0016]

According to the present invention, in a semiconductor
fabrication apparatus composed of a plurality of components,
a manager can identify the respective components by intuition.
Furthermore, information on the identified component is

provided for a manager in an easy-to-understand manner.

Brief Description of Drawings
[0017]

Fig. 1 is a functional Dblock diagram showing the
functions of a management system for a semiconductor
fabrication apparatus according to a first embodiment of the
present invention.

Fig. 2 is an external perspective view showing a gas
supply system of the semiconductor fabrication apparatus, the
gas supply system being managed by the management system for
the semiconductor fabrication apparatus according to the
embodiment.

Fig. 3 is a diagram showing an example of data stored
in a component information storage unit in the management system

for the semiconductor fabrication apparatus according to the
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embodiment.

Fig. 4 is a sequence diagram showing a process flow of
the management system for the semiconductor fabrication
apparatus according to the embodiment.

Fig. 5 is a diagram showing an exemplary screen displayed
on a manager terminal in the management system for the
semiconductor fabrication apparatus according to the
embodiment.

Fig. 6 is a diagram showing an exemplary screen displayed
on the manager terminal in the management system for the
semiconductor fabrication apparatus according to the
embodiment.

Fig. 7 is a diagram showing an exemplary screen displayed
on the manager terminal in the management system for the
semiconductor fabrication apparatus according to the
embodiment.

Fig. 8 is a sequence diagram showing a process flow of
the management system for the semiconductor fabrication
apparatus according to the embodiment.

Fig. 9 is a diagram showing an exemplary screen displayed
on the manager terminal in the management system for the
semiconductor fabrication apparatus according to the
embodiment.

Fig. 10 is a process flowchart showing a process flow

of the management system for the semiconductor fabrication
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apparatus according to the embodiment.

Fig. 11 is a sequence diagram showing a process flow of
the management system for the semiconductor fabrication
apparatus according to the embodiment.

Fig. 12 is a diagram showing an exemplary screen
displayed on a manager terminal in a management system for a
semiconductor fabrication apparatus according to another
embodiment of the present invention.

Fig. 13 is a functional block diagram showing the
functions of the management system for the semiconductor
fabrication apparatus according to another embodiment of the

present invention.

Description of Embodiments
[0018]

Inthe following, a management system for a semiconductor
fabrication apparatus according to an embodiment of the present
invention will be described.

As shown in Fig. 1, the management system for the
semiconductor fabrication apparatus according to the
embodiment is composed of a semiconductor fabrication apparatus
1, an information processor 2, and a manager terminal 3. The
semiconductor fabrication apparatus 1, the information
processor 2, and the manager terminal 3 are communicably

configured via networks NWl and NW2, in which information is
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transmitted and received.
[0019]

Note that in this example, the network NWl is formed by
radio communications including Bluetooth (registered
trademark), infrared communication, or Zigbee (registered
trademark), for example, and the network NW2 is formed of a
wireless LAN, for example. However, in another embodiment, the
terminals and any other components can be connected in a method
different from this example, and for example, all the terminals
and any other components can also be connected by a wireless
LAN.

[0020]

As shown in Fig. 2, the semiconductor fabrication
apparatus 1 is an apparatus having a plurality of fluid control
devices la densely integrated, and is composed of a plurality
of components, including valves and controllers.

This semiconductor fabrication apparatus 1 has a sensor
11 and a communication module 1lb that are built in.

[0021]

The sensor 11 detects the flow rate and temperature of
a fluid, the pressure of a predetermined space in the fluid
control device 1la, and the position of the component
constituting the fluid control device la, or example. This
sensor 11 is connected to the communication module 1lb, and

supplies sensing information that sensor 11 obtains by sensing

13



to the communication module 1b.
[0022]

The communication module 1b includes a communication
processing unit 12 configured to execute the transmission and
reception of data to and from the information processor 2
communicably configured via the network. Upon receiving the
supply of sensing information from the sensor 11, the
communication module 1lb transmits the sensing information to
the information processor 2 using the communication processing
unit 12 via the network NW1.

[0023]

To the semiconductor fabrication apparatus 1, a marker
M is attached at a predetermined place that is wvisually
recognizable from the outside. The marker M is an indicator
used for alignment in creating a composite image, described
later, in augmented reality (AR). This marker M is identified
by the manager terminal 3, and hence the position of the manager
terminal 3 or the relative position of the component from the
marker M that is a starting point can be recognized. Such a
marker M is formed of a pattern image that an apparatus ID unigque
to the semiconductor fabrication apparatus 1 is coded, for
example.

[0024]
The information processor 2 is a device that provides

component information on a component constituting the
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semiconductor fabrication apparatus 1 to the manager terminal
3.

This information processor 2 is configured of hardware
sources including a central processing unit (CPU), a random
access memory (RAM), a read only memory (ROM), and a hard disk
drive (HDD) that store computer programs executed by the CPU,
computer programs, and predetermined pieces of data, and
includes functional units formed of a component information
storage unit 2A, an extraction processing unit 21, a
registration processingunit 22, and a communication processing
unit 23.

[0025]

The component information storage unit 2A is a storage
unit that stores component information on a component
constituting the semiconductor fabrication apparatus 1.

As shown in Fig. 3, the component information storage
unit 2A stores component information on a component
constituting the semiconductor fabrication apparatus 1 for each
apparatus ID that identifies the semiconductor fabrication
apparatus 1, for example. The component information includes
information relating to a component ID that identifies a
component, coordinates information, alert information,
sensing information obtained by the sensor 11 of the
semiconductor fabrication apparatus 1, and additional

information optionally inputted by the manager. As the
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component information, information on each of the components
as well as manuals, such as an assembly method for the
semiconductor fabrication apparatus 1 and a maintenance method,
and information, such as a block diagram of the passage of the
semiconductor fabrication apparatus 1, may be stored together.
[0026]

The coordinates information is information relating to
the relative coordinates of the respective components relative
to the attachment place of the marker M, and with this
coordinates information, the positions of the respective
components in the semiconductor fabrication apparatus 1 can be
identified.

The alert information 1is information on failure
determination or failure prediction by comparison of a
predetermined threshold based on sensing information. In the
case 1in which the alert information is stored, the alert
information may be forcedly displayed on a composite image when
the composite image is displayed on the manager terminal 3.

The sensing information includes information, such as
the number of times of opening and closing the valve, the present
opening and closing state, and temperatures.

[0027]

The extraction processing unit 21 executes a process of

making reference to the component information storage unit 2A

to extract component information in response to a request from
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the manager terminal 3.
[0028]

The registration processing unit 22 makes reference to
the component information storage unit 2A to register the
sensing information received from the semiconductor
fabrication apparatus 1 as component information. The
registration processing unit 22 makes reference to the
component information storage unit 2A to register additional
information accepted from the manager as component information.
[0029]

The communication processingunit 23 is a processingunit
that executes the transmission and reception of data to and from
the semiconductor fabrication apparatus 1 and the manager
terminal 3 via the networks NW1l and NW2.

The information processor 2 can transmit component
information to the manager terminal 3 and can receive sensing
information from the semiconductor fabrication apparatus 1
using this communication processing unit 23.

[0030]

The manager terminal 3 is a terminal that is held and
operated by the manager who manages the semiconductor
fabrication apparatus 1, and is implemented by a smart device
having a camera function, for example.

Note that in this example, the term “management or

manager” should not be narrowly interpreted by the meaning of
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the word, and the term “management” includes tasks performed
under the observation the semiconductor fabrication apparatus
1, such as the repair and assembly of the semiconductor
fabrication apparatus 1, and the term “manager” includes an
operator who performs these tasks.

[0031]

This manager terminal 3 is configured of hardware sources
including a CPU and a memory, such as a RAM and a ROM that store
computer programs executed by the CPU, computer programs, and
predetermined pieces of data, and includes functional units
formed of an imaging unit 31, an identification processing unit
32, a compositing processing unit 33, an image display unit 34,
an image control unit 35, an input processing unit 36, and a
communication processing unit 37.

[0032]

The imaging unit 31 is a processing unit that captures
the semiconductor imaging apparatus 1 as a subject. The imaging
unit 31 is composed of a lens that forms a subject image on the
light receiving surface of an image pickup device, the image
pickup device, such as a CMOS image sensor, that captures the
subject image formed through the lens and outputs image signals
to a control unit, and the control unit that creates a captured
image from the image signals acquired from the image pickup
device.

Note that the captured image created by the imaging unit

18



31 is an actual real time image of the semiconductor fabrication
apparatus 1.
[0033]

The identification processing unit 32 executes a process
of identifying the position of a component constituting the
semiconductor fabrication apparatus 1 on the captured image of
the semiconductor fabrication apparatus 1.

The identification processing unit 32 detects the marker
M on the captured image of the semiconductor fabrication
apparatus 1, and identifies the position of a component
constituting the semiconductor fabrication apparatus 1 based
on the relative coordinates of the respective components
relative to the attachment place of the marker M. The detection
of the marker M can be achieved by recognizing the identified
image in the captured image based on the identified image of
the marker M held on a predetermined table, for example.
[0034]

The compositing processing unit 33 executes a process
of creating a composite image in which component information
is composited with the captured image of the semiconductor
fabrication apparatus 1 at the position of the component
identified by the identification processing unit 32.

[0035]
The image display unit 34 is composed of a display, such

as a liguid crystal panel, and displays a captured image or a
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composite image on the display.

Note that although the composite image is displayed on
the manager terminal as a real time image by the image display
unit 34, the term “real time” described here is not a precise
coincidence, and capture and display are regarded as
coincidence because the time lag between capture and display
due to processing, for example, by the compositing processing
unit 33 or the image control unit 35 is extremely minute.
[0036]

The image control unit 35 executes a process of detecting
the amount of movement according to the movement of the imaging
unit 31 and controlling the composite image according to the
amount of movement.

This image control unit 35 is composed of a single sensor
or a combination of a plurality of sensors, such as an
acceleration sensor or an angular acceleration sensor, and a
functional unit that matches the composite image according to
the amount of movement the imaging unit 31 detected by the
sensor.

More specifically, when themoving distance or the moving
angle of the imaging unit 31 is measured by the sensor as the
amount of movement of the imaging unit 31, the position or angle
of the imaging unit 31 is estimated corresponding to the moving
distance or the moving angle that is measured. Correspondingly

to this, the position of the component on the composite image
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after the imaging unit 31 having moved is estimated, and the
display position of component information on the composite
image is matched.

[0037]

The input processing unit 36 is composed of a touch panel,
keyboard, a pointing device, and any other device. The manager
terminal 3 can accept the input of additional information
specifying a predetermined component from the manager on the
composite image using the input processing unit 36.

[0038]

The communication processing unit 37 is configured of
a browser program and any other component, and is a processing
unit that executes the transmission and reception of data to
and from the information processor 2 via the network NW2.

The manager terminal 3 can receive the component
information on the semiconductor fabrication apparatus 1 from
the information processor 2, or can transmit inputted
additional information by the manager together with the
specification of a predetermined component to the information
processor 2 using the communication processing unit 37.
[0039]

Next, a process flow by the management system for the
semiconductor fabrication apparatus according to the
embodiment will be described.

As shown in Fig. 4, in the semiconductor fabrication
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apparatus 1, the sensor 11 conducts sensing all the time or a
predetermined timing (S101). The communication processing
unit 12 of the communication module 1lb transmits sensing
information to the information processor 2 (S102), and the
sensing information is registered in the component information
storage unit 2A (S103).

[0040]

In order to manage the semiconductor fabrication
apparatus 1, the manager starts capture by the imaging unit 31
(S104). The apparatus ID of the semiconductor fabrication
apparatus 1 1is acquired (S105), and the apparatus ID 1is
transmitted to the information processor 2 together with an
acquiring request for component information (S106).

Note that acquiring the apparatus ID is possible by a
method with which a directly input is made to the manager
terminal 3 or the marker M that the apparatus ID is coded as
a pattern image is captured and decoded, for example. In the
case in which the marker M that the apparatus ID is coded as
a pattern image and decoded, decoding can also be performed in
the information processor 2.

[0041]

Correspondingly to this, the information processor 2
makes reference to the component information storage unit 2A
using the extraction processing unit 21, and extracts the

component information based on the apparatus ID (S107). The
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extracted component information is transmitted to the manager
terminal 3 (S108).

Note that the component information extracted here
includes at least coordinates information on each component.
[0042]

On the other hand, the manager terminal 3 executes a
process of identifying the position of a component constituting
the semiconductor fabrication apparatus 1 on the captured image
of the semiconductor fabrication apparatus 1 using the
identification processing unit 32 (S109). 1In this process,
first, the marker M is detected on the captured image of the
semiconductor fabrication apparatus 1. The positions of the
respective components are identified fromthe relative position
of each component relative to the attachment place of the marker
M based on the coordinates information on each component
included in the component information.

[0043]

Upon the identification of the positions of the
components, the compositing processing unit 33 creates a
composite image on which component information is composited
with the positions of the respective components based on the
captured image of the semiconductor fabrication apparatus 1
(S110) . The composite image is displayed on the manager
terminal 3 by the image display unit 34 (S111).

[0044]
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Here, an exemplary screen displayed on the manager
terminal 3 will be described.

Fig. 5 shows the captured image of the semiconductor
fabrication apparatus 1 imaged on the manager terminal 3. On
the captured image, the marker M attached at a predetermined
place on the semiconductor fabrication apparatus 1 is imaged,
and the marker M is detected by the identification processing
unit 32.

[0045])

Fig. 6 shows the composite image of the semiconductor
fabrication apparatus 1 imaged on the manager terminal 3. An
example of this composite image shows the case in which alert
information is transmitted from the information processor 2 to
the manager terminal 3, and in the composite image, alert
information (in the drawing, displayed as “ALERT”) is displayed
at a predetermined component recognized relative to the
attachment place of the marker M.

Note that in the example in Fig. 6, a link is set to the
alert information, and when the link is specified, as shown in
Fig. 7, the detail of the alert information is provided from
the information processor 2 and displayed.

[0046]

Next, referring to Fig. 8, a process flow will be

described in which a predetermined component is specified by

the manager from the manager terminal 3 on which the composite
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image is displayed, and component information on the specified
predetermined component is displayed.

First, on the composite image displayed by the image
display unit 34, the manager terminal 3 accepts an acquiring
request for component information from the manager together
with the specification of a predetermined component (S201).
Note that the acquiring request for component information can
be recognized in which menu display is performed when the
component 1is specified, for example, and the item of the
acquiring request for component information shown in the menu
display 1is specified.

[0047]

The identification processing unit 32 recognizes the
position specified by the manager based on the coordinates in
the composite image, and thus identifies the component
displayed at the coordinates as the component specified by the
manager (S202). The communication processing unit 37
transmits an acquiring request for the component information
on the specified component to the information processor 2
(S203) .

[0048]

Correspondingly to this, the information processor 2
makes reference to the component information storage unit 2A
using the extraction processing unit 21, and then the component

information on the specified component is extracted (S204), the
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information processor 2 transmits the component information to
the manager terminal 3 using the communication processing unit
21 (S205).

[0049]

In the manager terminal 3, upon the identification of
the position of the component displaying the received component
information by the identification processing unit 32 (S206),
the compositing processing unit 33 creates a composite image
composited with the component information at the identified
position (S207). The created composite image is displayed on
the manager terminal 3 by the image display unit 34 (S208), and
thus the manager can make reference to information on the
component specified by the manager him/herself.

[0050]

Here, an exemplary screen displayed on the manager
terminal 3 will be described in the case in which the manager
specifies a predetermined component and makes reference to
component information.

Fig. 9 shows the composite image of the semiconductor
fabrication apparatus 1 imaged on the manager terminal 3. In
an example of this composite image, component information on
a component specified by the manager is displayed in a manner
that the specified component can be identified. That is, in
this example, the specified component can be identified among

a plurality of components by balloon display to the specified
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component.

Note that the method that can identify the specified
component, for example, by the manager in the composite image
is not limited to the balloon display described above, and
various forms can be adopted, such as color display to the
specified component.

[0051]

Next, referring to Fig. 10, a process will be described
in which the composite image is controlled corresponding to the
move of the manager terminal 3.

First, in the manager terminal 3, during the display of
the composite image, the image control unit 35 detects the
amount of movement of the imaging unit 31 all the time (S301).
[0052]

Upon the detection of the amount of movement of the
imaging unit 31, the imaging unit 31 is matched according to
the amount of movement of the detected composite image (S302).
That is, upon the measurement of the moving distance of the
imaging unit 31 or the moving angle as the amount of movement
of the imaging unit 31, the position or angle of the imaging
unit 31 is estimated corresponding to the moving distance or
the moving angle that is measured. Correspondingly to this,
the position of the component on the composite image after the
imaging unit 31 having moved is estimated, and the display

position of component information on the composite image is

27



matched.
[0053]

The image control of this composite image is executed
all the time at least during the display of the composite image.
Thus, after the position of the component is identified based
on the marker M, the position of the component is matched on
the manager terminal 3, and an appropriate composite image can
be maintained, and hence the response speed can improved, and
natural display of component information can be performed.
Since the semiconductor fabrication apparatus 1 itself is not
moved basically, a change in the relative position of the
manager terminal 3 is continuously followed, and hence at which
part the target component is imaged on the composite image can
be accurately estimated.

[0054]

Next, referring to Fig. 11, a process flow will be
described in the case in which additional information to a
predetermined component is registered by the manager.

On the composite image displayed by the image display
unit 34, the manager terminal 3 accepts a registration request
for the additional information on the predetermined component
from the manager together with the specification of a
predetermined component (S401). Note that the registration
request for the additional information can be recognized in

which menu display is performed when the component is specified,
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for example, and the specification of the item of the
registration request for the additional information shown in
the menu display is performed is accepted.

[0055]

The identification processing unit 32 recognizes the
position specified by the manager based on the coordinates in
the composite image, and thus identifies the component
displayed at the coordinates as the component specified by the
manager (S402). At the same time, the input processing unit
36 accepts the input of additional information from the manager
by providing a column for the input of additional information
on the manager terminal 3, for example (S403) . The
communication processing unit 37 transmits a registration
request for the additional information on the specified
component to the information processor 2 (S404).

[0056]

Correspondingly to this, the information processor 2
makes reference to the component information storage unit 2A,
and registers the additional information in the registration
request as the component information on the specified component
using the registration processing unit 22 (S405).

Thus, useful information is added, and accumulated
information can be utilized by a plurality of managers, for
example, who conducts the tasks or management of the

semiconductor fabrication apparatus 1. Since additional
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information input work can be performed on the manager terminal
3 on which the components of the semiconductor fabrication
apparatus 1 are displayed in an easy-to-understand manner, no
mistake is made on the component to which additional information
is inputted.

[0057]

According to the management system for the semiconductor
fabrication apparatus of the embodiment described above, in the
semiconductor fabrication apparatus 1 composed of a plurality
of components 1, the manager can identify the respective
components by intuition, and hence tasks can be quickly and
accurately performed. More specifically, since an integrated
gas unit like the semiconductor fabrication apparatus 1 of the
example has many automatic valve, and has a large number of air
tubes, for example, that supply a drive pressure to move the
automatic valves on the upper part of the valves, even though
the marker M is attached to the top face of each of the valves,
it is difficult to recognize the marker M, and since the fluid
control device la is built in the semiconductor fabrication
apparatus 1, a sufficient light quantity is not always obtained
for all the fluid control devices la in the inside of the
semiconductor fabrication apparatus 1 in maintenance. Thus,
the marker M is attached to a place where the marker M is surely
visually recognizable, the position of the component is

identified fromthe relative coordinates relative to the marker
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M, and hence the respective components can be reliably
identified.

In the case of information having a small confirmation
frequency when a failure occurs, for example, the marker M is
advantageous on the point of costs or the device size, compared
with the provision of a display function, such as a liquid
crystal, to the individual wvalves.

The structural diagram showing the inside of the
semiconductor fabrication apparatus 1, such as the passage
structure, using the composite image is displayed, and hence
the structure of the semiconductor fabrication apparatus is
easily understood without actually removing the cover, for
example.

[0058]

Subsequently, another example of a ©process of
identifying a component 1in a management system for a
semiconductor fabrication apparatus according to an embodiment
will be described.

In this example, as shown in Fig. 12, a predetermined
identification label S is attached to each of the components
of a semiconductor fabrication apparatus 1. An identification
processing unit 32 of a manager terminal 3 can identify the
positions of the respective components by recognizing the
identification 1labels S 1in the captured image of the

semiconductor fabrication apparatus 1. As the example in Fig.
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9, in the case in which the position of the component is to be
identified based on the relative coordinates from a single
marker M, errors occur in the angle direction on the recognized
coordinates due to errors in the attachment accuracy of the
marker M or in image recognition from the camera, sometimes
leading to the degradation in positional accuracy at a place
apart from the marker M. Therefore, the coordinates of the
respective components are recognized based on a plurality of
identification labels S apart from each other, and hence the
influence of errors in the attachment accuracy of the respective
identification labels S or in image recognition.

More specifically, in the case in which there are four
or more identification labels S, the X—-axis, the Y-axis, and
the positive direction and the negative direction of each axis
are noticed, and hence the positions of the respective
components can be identified based on the coordinates of the
respective identification labels S alone in the captured image
on which the plurality of identification labels S is imaged,
and the positions can be highly accurately identified with the
cancelation of the influence of errors in the attachment angle
of the respective identification labels S.

[0059]

The identification label S can be formed of an apparatus

ID unigque to the semiconductor fabrication apparatus 1 and a

pattern 1image that the unique ID 1is coded for each
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identification label S.

In the component information storage unit 2A, the ID
unique to each identification label S is stored as component
information, and another piece of component information is
stored in association with the ID of the identification label
S. Thus, the extraction and provision of component information
corresponding to the identification label S and provision to
the manager terminal 3 are made possible.

[0060]

Note that, although in the management system for the
semiconductor fabrication apparatus according to the
embodiment described above, the capture of the semiconductor
fabrication apparatus 1 and the display of the composite image
are performed on the manager terminal 3, in another example,
these processes can be performed on separate terminals or
devices.

Fig. 13 shows an exemplary device configuration in the
case in which the capture of the semiconductor fabrication
apparatus 1 and the display of the composite image are performed
on separate terminals or devices.

In this example, in the functions included in the
above—-described manager terminal 3, the function of capture and
the function of image display are respectively distributed on
an imaging device 5 and an image display device 6, and the

remaining functions are included in a manager terminal 4.
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Note that in Fig. 13, in the functional units included
in the imaging device 5 and the image display device 6, the
functional units similar to the functional units included in
the above-described manager terminal 3 are designated with the
same reference signs.

[0061]

The imaging device 5 is a device that is responsible for
a capture function, and can be composed of a fixed point camera,
for example, that captures the semiconductor fabrication
apparatus 1.

This imaging device 5 has an imaging unit 31 and a
communication processing unit 51. The communication
processing unit 51 is a functional unit that executes the
transmission and reception of data to and from the manager
terminal 4, and is connected to the manager terminal 4 via a
network NW3 configured of Bluetooth (registered
trademark/trademark), infrared communication, or LAN, for
example.

[0062]

The image display device 6 is a device that displays a
composite image, and can be composed of a liquid crystal monitor,
a projector, and any other device, for example.

This image display device 6 has an image display unit
34 and a communication processing unit 61. Similarly to the

communication processing unit 51, the communication processing
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unit 61 is a functional unit that executes the transmission and
reception of data to and from the manager terminal 4, and is
connected to the manager terminal 4 via a network NW4 configured
of Bluetooth (registered trademark/trademark), infrared
communication, or LAN, for example.

[0063]

The manager terminal 4 has the functional units similar
to the above-described manager terminal 3 except that the
imaging unit 31 and the image display unit 34 are respectively
provided on the imaging device 5 and the image display device
6 and the communication processing unit 41 also has the
functions of the transmission and reception of data to and from
the imaging device 5 and the image display device 6 in addition
to the functions of the transmission and reception of data to
and from an information processor 2.

[0064]

According to this embodiment, the embodiment is suitable
for the case in which the imaging device 5 is disposed at a fixed
point and the manager concentrates on the management word. When
the image display device 6 is composed of a projector to display
a composite image in a large side, this is suitable for the case
in which confirmation is made by a plurality of managers.
[0065]

Note that the embodiment is not limited to such an example,

and configurations can also be provided in which the imaging
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device 5 alone is a separate device from the manager terminal
4 and the function of the image display unit 34 is included on
the manager terminal 4, and in which conversely, the image
display device 6 alone is a separate device from the manager
terminal 4 and the function of the imaging unit 31 is included
on the manager terminal 4.

[0066]

Although in the embodiment described above, a composite
image is created by the compositing processing unit 33, and the
composite image is displayed using the image display unit 34
implemented by a 1liquid crystal display, in another embodiment,
the image display unit 34 can also be implemented by a so—-called
smart glass (this is one of wearable terminals in a head mounted
display method and an image is projected onto a transmission
type display in a lens shape) or projection mapping, for
example.

In this case, component information is projected onto
the semiconductor fabrication apparatus 1 itself on which
images are projected onto a transmission type display of a smart
glass or in projection mapping, without compositing a captured
image with component information. That is, as described above,
since the positions of the respective components are identified
based on the coordinate position relative to the marker M,
component information is projected onto the position identified

by coordinates information on the transmission type display or
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the semiconductor fabrication apparatus, and hence similarly
to the above-described embodiment, component information on a
predetermined component can be grasped by intuition.

[0067]

In the embodiments described above, a configuration can
also be provided in which a function of saving moving images
is included in the manager terminal 3 or the manager terminal
4, and tasks can be captured as moving images while the manager
is conducting the tasks.

Thus, the correct conducting of maintenance work, for

example, can be proven later.

Reference Signs List

[0068]

1 semiconductor fabrication apparatus
la fluid control device

11 Sensor

1b communication module

12 communication processing unit

2 information processor

2A component information storage unit
21 extraction processing unit

22 registration processing unit

23 communication processing unit

3 manager terminal
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31

32

33

34

35

36

37

41

51

6

61

NW1,

imaging unit

identification processing unit
compositing processing unit
image display unit

image control unit

input processing unit
communication processing unit
manager terminal
communication processing unit
imaging device

communication processing unit
image display device

communication processing unit

NW2, NW3, NW4 network
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CLAIMS

1. A management system for a semiconductor fabrication
apparatus composed of a plurality of integrated components,
wherein

a manager terminal used by a manager managing the
semiconductor fabrication apparatus and an information
processor configured to hold component information on the
semiconductor fabrication apparatus are communicably
configured via a network,

the manager terminal includes

a capturing means configured to capture the
semiconductor fabrication apparatus,

a component information receiving means
configured to receive component information on the
semiconductor fabrication apparatus from the information
processor,

an identification processing means configured to
identify a position of a component constituting the
semiconductor fabrication apparatus on a captured image of the
semiconductor fabrication apparatus,

a compositing processing means configured to
create a composite image in which component information on the
identified component is composited with a captured image of the
semiconductor fabrication apparatus at a position of the

identified component, and
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an image display means configured to display the
composite image, and
the information processor includes
a component information storing means configured
to store component information on a component constituting the
semiconductor fabrication apparatus,
an extraction processing means configured to make
reference to the component information storing means to extract
the component information, and
a component information transmitting means
configured to transmit the component information to the manager
terminal.
2. The management system for a semiconductor fabrication
apparatus according to claim 1, wherein
on the semiconductor fabrication apparatus, a marker is
attached at a predetermined place,
the identification processing means identifies a
position of a component constituting the semiconductor
fabrication apparatus on the —captured 1image of the
semiconductor fabrication apparatus based on relative
coordinates of components relative to the attachment place of
the marker, and
the component information storing means further stores
information relating to relative coordinates of components

relative to the attachment place of the marker as component
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information.
3. The management system for a semiconductor fabrication
apparatus according to claim 1, wherein

the semiconductor fabrication apparatus has a
predetermined identification label attached to four or more
components,

the identification processing means identifies a
position of a component constituting the semiconductor
fabrication apparatus on the —captured image of the
semiconductor fabrication apparatus based on relative
coordinates of respective components relative to the attachment
place of the identification label, and

the component information storing means further stores
information relating to relative coordinates of respective
components relative to the attachment place of the
identification label as component information.
4. The management system for a semiconductor fabrication
apparatus according to any one of claims 1 to 3, wherein

the management system is communicably configured with
the semiconductor fabrication apparatus via a network,

the semiconductor fabrication apparatus has

a sensing information transmitting means

configured to transmit sensing information obtained by sensing
operation status of respective components on the information

processor, and
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the information processor further has
a sensing information receiving means configured
to receive the sensing information from the semiconductor
fabrication apparatus, and
a first registration means configured to make
reference to the component information storing means to
register the sensing information as the component information.
5. The management system for a semiconductor fabrication
apparatus according to any one of claims 1 to 4, wherein
the manager terminal further has
an input means configured to accept an input of
additional information specifying a predetermined component on
the composite image from the manager, and
an additional information transmitting means
configured to transmit the inputted additional information to
the information processor together with specification of the
predetermined component, and
the information processor further has
a second registration means configured to make
reference to the component information storing means to
register the additional information as the component
information.
6. The management system for a semiconductor fabrication
apparatus according to any one of claims 1 to 5, wherein

the manager terminal further has
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an image control means configured to detect an
amount of movement according to movement of the manager terminal
to control the composite image according to the amount of
movement .
7. The management system for a semiconductor fabrication
apparatus according to any one of claims 1 to 6, wherein
the manager terminal further has
a recording means configured to record a task by
the manager based on the composite image.
8. A management method for a semiconductor fabrication
apparatus composed of a plurality of integrated components,
wherein
in a system in which a manager terminal used by a manager
managing the semiconductor fabrication apparatus and an
information processor including a component information
storing means configured to store component information on a
component constituting the semiconductor fabrication
apparatus are communicably configured via a network,
the manager terminal executes
a capturing process of capturing the
semiconductor fabrication apparatus,
a component information receiving process of
receiving component information on the semiconductor
fabrication apparatus from the information processor,

an identifying process of identifying a position
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of a component constituting the semiconductor fabrication
apparatus on the captured image of the semiconductor
fabrication apparatus,

a compositing process of a creating a composite
image in which component information on the identified
component 1is composited with the captured image of the
semiconductor fabrication apparatus at a position of the
identified component, and

an 1image display process of displaying the
composite image, and

the information processor executes

an extracting process of making reference to the
component information storing means to extract the component
information, and

a component information transmission process of
transmitting the component information to the manager terminal.
9. A computer program for managing a semiconductor
fabrication apparatus composed of a plurality of integrated
components, wherein

in a system in which a manager terminal used by a manager
managing the semiconductor fabrication apparatus and an
information processor including a component information
storing means configured to store component information on a
component constituting the semiconductor fabrication

apparatus are communicably configured via a network,
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the computer program causes the manager terminal to
execute

a capturing process of capturing the
semiconductor fabrication apparatus,

a component information receiving process of
receiving component information on the semiconductor
fabrication apparatus from the information processor,

an identifying process of identifying a position
of a component constituting the semiconductor fabrication
apparatus on the captured image of the semiconductor
fabrication apparatus,

a compositing process of a creating a composite
image in which component information on the identified
component 1is composited with the captured image of the
semiconductor fabrication apparatus at a position of the
identified component, and

an 1image display process of displaying the
composite image, and

the computer program causes the information processor
to execute

an extracting process of making reference to the
component information storing means to extract the component
information, and

a component information transmission process of

transmitting the component information to the manager terminal.
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