
DYNAMICCOMPONENT-TRACKINGSYSTEM AND METHODS THEREFOR
BACKGROUND OF THE INVENTION [Para 1] Advances in
plasma processing have provided for growth in the
semiconductor industry. In order for manufacturing
companies to stay competitive in the semiconductor
industry, it is important for them to maintain the
plasma processing system in good working condition.
However, the task of up-keeping the plasma processing
system have become challenging given the multiple
parts involved. [Para 2] A plasma processing system
may be composed of many components. For ease of
discussion, the term "component" will be used to refer
to an atomic or a multi-part assembly in a plasma
processing system. Thus, a component may be as simple
as a gas line or may be as complex as the entire
process module. A multi-part component (such as a
process module) may be formed from other multi-part
components (such as a vacuum system, a gas system, a
power supply system, etc), which may in turn be formed
from other multi-part or atomic components. [Para 3]
Since the plasma processing system may typically be
comprised of many components, the seemingly simple
task of keeping track of all the different components
may have to be performed manually. However, manually
tracking all the various components associated with
the plasma processing system tends to be an extremely
tedious process that may be prone to human error.
Generally, a manufacturer may have a plurality of
spreadsheets on which data about the components may be
kept. In some situation, the spreadsheets may be
consolidated at a common database. However, the
process of updating the spreadsheets and consolidating
the data may demand precious time and man-power. [Para
4] Consider the situation wherein, for example, a gas
showerhead has just been installed in substrate
processing system. The information may be manually
gathered and entered onto a spreadsheet. Then at a
later point in time, the information about the gas
showerhead on the spreadsheet may be updated at a
centralized database. As can be appreciated by those
skilled in the arts, the manual method may be prone to
human error. In an example, errors may be made during
the process of copying the data onto a spreadsheet and
then transferring to the centralized spreadsheet.
[Para 5] Since the process of recording the data onto
a centralized database may take some 



time, the possibility of a worn component (e.g., the
component is at the end of its useful life) being
installed into another machine and causing dire
consequences (e.g., high number of defective
substrates, damage the machine, etc.) may occur.
Consider the situation wherein, for example, a plasma
cluster tool A requires a gas showerhead. Since the
tool and the centralizeddatabase does not have the
capability of interacting with one another, history
about the gas showerhead may not be readily available.
Thus, the technician may install a defective gas
showerhead without being fully aware of the history of
the gas showerhead, thereby resulting in undesirable
consequences, such as damage to the machine and/or
damage to the substrates being processed. [Para 6] As
previously discussed, several disadvantages exist in
the prior art method of up-keeping and tracking
components. For example, the method of manually
collecting and consolidating data about the plasma
processing system and its components is inefficient
and ineffective since the manual method is generally
dependent upon human's intervention. The inability to
quickly acquire and share the data may result in
unnecessary costly damage to components and tools.
Further, manufacturers may experience high ownership
cost as the lack of timely data makes maintenance
scheduling a difficult process. SUMMARY OF INVENTION
|Para 7 1 The invention relates, in an embodiment, to
a computer-implemented method for facilitating plasma
processing tool component management across a
plurality of tools. The computer-implemented method
includes receiving first component data for a first
plurality of components, including component
identification and usage history for the first
plurality of components, at a first database
associated with a first tool of the plurality of
tools. The computer-implemented method also includes
receiving second component data for a second plurality
of components, including component identification and
usage history for the second plurality of components,
at a second database associated with a second tool of
the plurality of tools, the second tool being
different from the first tool. The
computer-implemented method further includes
synchronizing the first component data and the second
component data with a third database. The
synchronizing includes synchronizing between the third
database and at least one of the first database and
the second database a set of rules that govern usage
of at least one component of the first plurality of
components and the second plurality of components. The
third database is coupled to exchange data with the
plurality of tools. The computerimplemented 



method yet also includes obtaining information, using
the set of rules and usage history data at least in
the third database, about a given component prior to
performing one of replacement, analysis, and
maintenance on the given component at one of the
plurality of tools. [Para 8) In another embodiment,
the invention relates to an article of manufacture
having thereon computer readable code for facilitating
plasma processing tool component managementacross a
plurality of tools using a cross-tool database. The
article of manufacture includes computer readable code
for receiving first component data for a first
plurality of components, including component
identification and usage history for the first
plurality of components, from a first database
associated with a first tool of the plurality of
tools; [Para 9] The article of manufacture also
includes computer readable code for receiving second
component data for a second plurality of components,
including component identification and usage history
for the second plurality of components, at a second
database associated with a second tool of the
plurality of tools, the second tool being different
from the first tool. The article of manufacture
further includes computer readable code for
synchronizing the first component data and the second
component data with the cross-tool database. The
synchronizing includes synchronizing between the
cross-tool database and at least one of the first
database and the second database a set of rules that
govern usage of at least one component of the first
plurality of components and the second plurality of
components, the cross-tool database being coupled to
exchange data with software agents implemented at the
plurality of tools. The article of manufacture yet
also includes computer readable code for providing
information, using the set of rules and usage history
data at least in the cross-tool database, to one of
the software agents about a given component prior to
performing one of replacement, analysis, and
maintenance on the given component at one of the
plurality of tools. [Para 10] These and other features
of the present invention will be described in more
detail below in the detailed description of the
invention and in conjunction with the following
figures. BRIEF DESCRIPTION OF THE DRAWINGS [Para 11]
The present invention is illustrated by way of
example, and not by way of limitation, in the figures
of the accompanying drawings and in which like
reference numerals refer to similar elements and in
which: [Para 12] Figure 1 shows, in an embodiment, a
simple block diagram of a componenttracking system. 



[Para 13] Figure 2 shows, in an embodiment, simple
examples of a relational database. In an embodiment,
the relational database may include one or more tables
(202 and 230).[Para 14] Figure 3 shows, in an
embodiment, a simple flowchart illustrating how a
dynamic component-tracking system may be integrated
with component replacement. [Para 15] Figure 4 shows,
in an embodiment, a simple flowchart illustrating how
a dynamic component-tracking system may be employed to
forecast a single activity. [Para 16] Figure 5 shows,
in an embodiment, a simple flowchart illustrating how
a dynamic component-tracking system may be employed to
perform multi-part scheduling. [Para 17] Figure 6
shows, in an embodiment, a simple flow chart
illustrating how a dynamic component-tracking system
may be employed to implement rule-based maintenance.
DETAILED DESCRIPTION OF EMBODIMENTS [Para 18] The
present invention will now be described in detail with
reference to a few embodiments thereof as illustrated
in the accompanying drawings. In the following
description, numerous specific details are set forth
in order to provide a thorough understanding of the
present invention. It will be apparent, however, to
one skilled in the art, that the present invention may
be practiced without some or all of these specific
details. In other instances, well known process steps
and/or structures have not been described in detail in
order to not unnecessarily obscure the present
invention. [Para 19] Various embodiments are described
hereinbelow, including methods and techniques. It
should be kept in mind that the invention might also
cover articles of manufacture that includes a computer
readable medium on which computer-readable
instructions for carrying out embodiments of the
inventive technique are stored. The computer readable
medium may include, for example, semiconductor,
magnetic, opto-magnetic, optical, or other forms of
computer readable medium for storing computer readable
code. Further, the invention may also cover
apparatuses for practicing embodiments of the
invention. Such apparatus may include circuits,
dedicated and/or programmable, to carry out tasks
pertaining to embodiments of the invention. Examples
of such apparatus include a general-purpose computer
and/or a dedicated computing device when appropriately
programmed and may include a combination of a
computer/computing device and dedicated/programmable
circuits adapted for the various tasks pertaining to
embodiments of the invention. [Para 20] In accordance
with embodiments of the present invention, there is
provided an 



architectural arrangement in which a
component-tracking system provides a mechanism
fordynamically sharing data {e.g., component data)
between tools and/or components within a network
(e.g., internet, intranet, etc.). As discussed herein,
a component refers to an atomic or a multi-part
assembly in a plasma processing system. Examples of
components may include but are not limited to, plasma
processing chamber, consumable parts (e.g., o-rings,
gas showerheads, etc.) and non-consumable parts, such
as the pump, the electrodes, etc. In embodiments of
the invention data may be stored in a central database
(e.g., cross-tool database). In further embodiments of
the invention, data about a component may be located
locally at a tool (e.g., plasma processing tool).
[Para 21] In this document, various implementations
may be discussed using plasma processing system. This
invention, however, is no limited to a plasma
processing system and may include cleaning system.
Instead, the discussions are meant as examples and the
invention is not limited by the examples presented.
[Para 22] In an embodiment of the invention, the
component-tracking system includes a plurality of
tools, which includes at least one tool, connected to
a centralized database via a network. In an
embodiment, each tool may have a database locally
located. In an embodiment, the database (e.g.,
centralized database and/or local tool database) may
be a relational database. Data about each tool and its
components may be stored at both the local tool
database and the centralized database. Data that may
be collected may include but are not limited to,
identification data, maintenance data, and usage
history. [Para 23] Consider the situation wherein, for
example, an electrostatic chuck is installed in a
tool. In the prior art, to acquire data about the
electrostatic chuck, an operator may physically
retrieve data about the electrostatic chuck from the
tool. Further, to consolidate the information, the
operator may manually enter the data collected about
the chuck at a centralized database. In the prior art,
the ability to effectively share data timely between
tools may be limited given the amount of time and
man-power required. [Para 24] Conversely, the
component-tracking system may provide an efficient and
effective method of enabling bi-directional
communication between the plurality of tools and the
centralized database. In an embodiment, the transfer
of data from a local database to a central database
may be transmitted automatically. In another
embodiment, the transfer of data may be performed at
the discretion of the operator. Likewise, data about a
component may be 



dynamically retrieved from the centralized database,
in an embodiment. In another embodiment, if a tool is
offline, then the databases may be synchronized when
the tool is online.[Para 25] The ability to
dynamically share data between databases may equip an
operator with knowledge that may minimize negative
impact on a tool. In an example, a nozzle has to be
replaced in a tool. In an embodiment, the
identification data about the nozzle may be entered
via a user-interface at that tool. Once the
identification data has been provided, the tool may
connect with a centralized database to retrieve
information about the nozzle. Data previously stored
about the nozzle may now be readily accessible. [Para
26] With the retrieved data, informed decision may be
made in regard to the compatibility of the nozzle with
the tool. In an example, the nozzle may show that it
has only 10 hours of useful life left; however, the
next processing requires a nozzle with at least 15
hours of useful life. As an informed decision-maker,
the operator may request for another nozzle. In
another example, before requesting for a nozzle, the
operator may query the centralized database to
determine which nozzle may best fit with the tool.
[Para 27] In an embodiment, the database may include
intelligence that incorporates rulebased events. A set
of rules {i.e., one or more rules) may be specified
for a component and/or tool. In an embodiment, the set
of rules may be created by an operator at a local
tool. In another embodiment, the set of rules may be
pre-defined by experts in the field. In an embodiment,
the set of rules may be flexible and the granularity
for the set of rules may depend upon the operators. In
an example, the set of rules may be defined to be
enforced differently depending upon situations. [Para
28] Once created, the set of rules may be propagated
to the centralized database and other tool databases
enabling the rules to be enforced uniformly throughout
the manufacture plant. As a result, the knowledge of
the various operators may be accumulated and shared
throughout the manufactured plant. In addition, the
rules may control or limit the action of a
less-skilled operators, thus, allowing less
experienced operators to work independently but still
receiving 'expert' guidance from the set of rules.
[Para 29] In an embodiment of the invention, the
component-tracking system may also act as a resource
management system. As a resource management system,
the component-tracking system may be employed to
forecast resource requirements. In an example, an
operator may be able to review the data stored in the
centralized database and predict the components that
may 



need to be replaced within the next two weeks. In an
embodiment, reports may be automatically generated
when conditions are met. [Para 30] The
component-tracking system may also be employed to
schedule maintenance, in an embodiment. In an example,
the plurality of components that may have been
identified aspotentially needing to be replaced within
the next two weeks, may be scheduled in advance,
allowing for components to be ordered and shipped to
the locations where they are needed in preparation of
the required maintenance. [Para 31] In an embodiment,
the component-tracking system may enable pattern
recognition to be performed. In an example, component
has previously been installed in a tool that
experienced a problem. When the component is installed
into another tool, the same problem may occur. With
this knowledge, the operator may determine that the
component may be the cause of the problem and may
replace the component. The ability to perform pattern
recognition allows the operator to identify and remove
damaged components, thus, reducing the overall
ownership cost. [Para 32] The features and advantages
of embodiments of the invention may be better
understood with reference to the figures and
discussions that follow. Figure 1 shows, in an
embodiment, a simple block diagram of a
component-tracking system. A plurality of tools (102,
104, and 106) is connected to a centralized database
108 via a network. Within each tool (102, 104 and 106)
is a database or memory storage that enables data
(e.g., component related data, maintenance data, and
usage data) about the tool and its components to be
stored. In an embodiment, each tool may also have a
user-interface, which allows the user to enter data. A
user-interface may also allow access to centralized
database 108. [Para 33] Data stored on the local
databases of tools 102, 104, and 106 may be
dynamically transfer to centralized database 108. The
transfer of data may be done automatically or at the
discretion of the user, in an embodiment. Consider the
situation wherein, for example, both tools 102 and 104
are processing substrates. During processing, tool 102
may be automatically updating centralized database
108, whereas, tool 104 may not update centralized
database 108 until all processing has been completed.
The ability to dynamically and quickly update a
centralized database from each tool may substantially
eliminate transcribing errors associated with manual
data collection. [Para 34] In addition, each tool
(102, 104, or 106) may dynamically retrieve data from 



centralized database 108, in an embodiment. In an
example, a nozzle has to be replaced in tool 102.
Before installing the replacement nozzle, a user has
the ability to retrieve the data about the nozzle from
centralized database 108. The ability to access
relevant data about a component may prevent potential
damage from occurring. [Para 35] Figure 2 shows, in an
embodiment, simple examples of a relational database.
In an embodiment, the relational database may include
one or more tables (202, 230, and 250).Table 202 is an
example of a component table, table 230 is an example
of a chamber table, and table 250 is an example of a
tool table. [Para 36] Table 202 may include a
plurality of fields, but are not limited to, name 204,
component identification 206, expected life 208, usage
data 210, last cleaned data 212, cleaning technique
214, and tool location 216. [Para 37] Name 204 refers
to the name of the component. In an example, the
component in table 202 is an electrostatic chuck.
[Para 38] Component identification 206 refers to an
identification number associated with the component.
In this example, the identification number associated
with the electrostatic chuck is 3714. [Para 39]
Expected life 208 refers to the expected life of a
component. In this example, the expected life of the
electrostatic chuck is 1000 RF minutes. [Para 40]
Usage data 210 refers to the usage history of a
component. In this example, 400 of the 1000 RF minutes
expected life for the electrostatic chuck has already
been consumed. [Para 41] Last cleaned data 212 refers
to the last time the component has been cleaned or
maintained. In this example, the electrostatic chuck
was last cleaned on January 1, 2006. [Para 42]
Cleaning technique 2 14 refers to the method employed
to perform the cleaning on the component. In this
example, the electrostatic chuck was cleaned using a
plasma cleaning technique. [Para 43] Tool location 216
refers to the location of the component. In this
example, the electrostatic chuck is currently located
at Tool 0 1. [Para 44] Similarly table 230 may include
a plurality of fields, but are not limited to, name
232 and component identification 234. Name 232 refers
to the name of the component. Component identification
234 refers to the identification number associated
with the component. In an example, a component in
table 202 is an electrostatic chuck with a component 



identification of 3714. In another example, another
component in table 202 is a showerhead with a
component identification of 5912. [Para 45] Table 250
may also include a plurality of fields, but are not
limited to, name 252, tool identification 254, and
location 256. Name 252 refers to the name of the tool.
Tool identification 254 refers to the identification
number associated with the tool. Location 256 refers
to the place that house the tool. In an example,
ToolOl has an identification number of 45612 and is
located in Fremont. In another example, Tool02 has an
identification number of 34212 and is located in
Boston.[Para 46] Since the table may be part of a
relational database, the three tables may share keys
that connect two or more tables. In an example, table
202 may be related to table 230 via component
identification 206 and component identification 234.
Tables 202 and 250 may be related to one another via
tool location 216 and name 252. [Para 47J Each of the
tables (e.g., 202, 230, and 250) may reside in a
centralized database, in an embodiment. By residing in
the centralized database, data about the components
may be shared across tools. As a result, data about
the various components may be uploaded and downloaded
easily between the various tools and the centralized
database. [Para 48] In an embodiment, a portion of the
tables may reside in a tool database. In an example,
electrostatic chuck 3714 currently resides at ToolOl.
Data about the electrostatic chuck, which may be
stored at a centralized database, may also be
downloaded onto a local tool database. Thus, tables
relating to the electrostatic chuck and other
components of ToolOl may be downloaded onto ToolOl .
By having a local database, ToolOl may be able to
perform analysis on the various components even if the
local tool database is not connected to the network.
In addition, changes to the various components may
also be collected and updated even if the local tool
database may not be connected to the network. In
situation in which the local tool database may be
offline, the tool database may synchronize with the
centralized database when the tool is re-connected to
the network. [Para 49] Figure 2 is but a simple
example of one way of implementing the database. Other
more sophisticated methods may be employed. In
addition, the tables and data fields discussed above
are examples of how a database may be constructed and
the type of data that may be collected. The listing
and discussion above are not meant to limit the
invention. [Para 50] A dynamic component-tracking
system may provide many opportunities. For 



example, component replacement may be performed with
more confidence. Also, data collected may be employed
to forecast upcoming single activity. Further,
multi-parts scheduling may be coordinated minimizing
disruption to daily operations. [Para 51] Figures 3-6
shows, in embodiments, simple flowcharts illustrating
examples of the different opportunities made available
with a dynamic component-tracking system. [Para 52J
Figure 3 shows, in an embodiment, a simple flowchart
illustrating how a dynamic component-tracking system
may be integrated with component replacement. Consider
the situation wherein, for example, an electrostatic
chuck is being replaced. At a first step 302, a
component (i.e., electrostatic chuck) is being
replaced. In an embodiment, the component maybe
installed before analysis is performed on the
component. In another embodiment, the actual
installation of the component may be performed after
analysis has been performed. [Para 53] At a next step
304, data (e.g., identification data) about the
component may be entered into the tool database. In an
embodiment, the tool may include a user-interface
enabling data to be entered. At a next step 306, the
local tool database is synchronized with a centralized
database. In an embodiment, data about the component
stored on the centralized database may be dynamically
downloaded onto the local tool database. If the local
tool database is offline and is not connected to the
centralized database, then the process of replacing
the component may be halted, since the user will not
have the proper information about the components
available, until the two databases have been
synchronized to minimize negative impact on the tool.
In an embodiment, the user may manually enter the
component information to prevent extended down time.
The manually-entered information may be synchronized
with the centralized database when the tool reconnects
to the centralized database. [Para 54] At a next step
308, the method may determine if the component
replacement is acceptable. In an embodiment, the
centralized database may include intelligence that may
enable the centralized database to perform rule-based
analysis to determine if the component is acceptable
to the local tool. In another embodiment, the local
tool database may perform the rule-based analysis. As
discussed herein, rule-based analysis refers to
analysis that may be based on a set of predefined
criteria. In an embodiment, the criteria may be set by
one or more experts. In another embodiment, the
criteria may also be established by one or more users
of the local tool. [Para 55] In an example, components
with less than 4 percent of its expected life
remaining 



may not be employed during an etching process. In this
example, if the component has only 4 percent of its
estimated life remaining, then the database may issue
a warning at a next step 310. However, if the
component passes the criteria then at a next step 312,
the database may issue an acceptable message. Once the
component is deemed acceptable, replacement may
proceed. In an embodiment, one or more sets of
criteria may have to be satisfied during the
rule-based analysis. [Para 56] With a dynamic
component-tracking system, component replacement may
be performed with confidence. The risk of
inadvertently damaging a tool due to a component being
replaced may be significantly reduced. Further, the
usage history of the component and the local tool is
readily available enabling the operator to be an
informed decision-maker. In addition, thelevel of
expertise and knowledge may be significantly reduced
since rule-based analysis may be built into the
intelligence of the centralized database and/or local
tool database. [Para 57] Figure 4 shows, in an
embodiment, a simple flowchart illustrating how a
dynamic component-tracking system may be employed to
forecast a single activity. Consider the situation
wherein, ToolOl needs to be cleaned within the next 2
weeks. At a first step 402, an event-based report may
be triggered. In an embodiment, the report may be
generated and sent to a set of operators when specific
evens/criteria (such as a specific time range since
the last cleaning) are triggered. By having this
knowledge, the cleaning of the tools may be scheduled
in advance. At a next step 404, maintenance may be
performed on the component and/or tool. In this
example, ToolOl needs to be cleaned. ToolOl may be
scheduled to have cleaning performed. At a next step
406, data about the maintenance may be entered into
the local tool database. In an example, the time and
the cleaning technique may be entered into the local
tool database via the user-interface. At a next step
408, the local tool database may be synchronized with
a centralized database. In an embodiment, the
synchronization may occur automatically if the tool is
connected to the network. In another embodiment, the
synchronization may occur at the discretion of the
operator. [Para 58] With a dynamic component-tracking
system, forecasting may be readily performed enabling
the operators to schedule an upcoming maintenance
event (e.g., cleaning). In addition, data about the
maintenance event may be updated at both the local
tool database and the centralized database in a quick
and efficient manner. This method significantly
reduces the loss of information and significantly
increased analysis capability between the various
tools. 



[Para 59] Figure 5 shows, in an embodiment, a simple
flowchart illustrating how a dynamic
component-tracking system may be employed to perform
multi-part scheduling. Consider the situation wherein,
for example, 3 of the components of ToolOl need to be
replaced within the next 2 weeks. In addition, the
o-rings on ToolOl, Tool03, and Tool09 also need to be
replaced. [Para 60] Similar to step 402 of Figure 4,
at a first step 502, an event-based report may be
triggered. In an embodiment, the report may be
generated and sent to a set of operators when specific
events/criteria are triggered. By having this
knowledge, actions may be taken by the operators to
prepare for the upcoming events. [Para 61] At a next
step 504, components may be ordered and delivered to
the various locations where they are needed in
preparation for the required maintenance. The ability
to share data may enable bulk purchasing, thus,
reducing component expenses. In this example, since
multiple o-rings need to be replaced within the next
few weeks, a bulk order may be placedallowing the
operators to take advantage of any discount that may
be available for bulk purchase. In addition, the
ability to share data across tools may allow the
operators to have components ordered and delivered to
the various locations where they are needed in
advance, preventing unnecessary delay in maintaining
the tools. In an example, heavy and/or big components
may have to be delivered to the location in advanced.
[Para 62] At a next step 506, labor resources may be
scheduled. The ability to share data across tools may
allow the operators to identify upcoming required
maintenance events. Thus, labor resources, which may
be limited, may be scheduled accordingly allowing for
upcoming required maintenance events to be handled
without delay. |Para 63j At a next step 508, rolling
schedules may be implemented to maximize ownership of
the manufacture plants and to prevent major disruption
to the daily operation. In an example, the operators
may be unaware that o-rings in three of the tools may
have to be replaced. If all three tools break down at
the same time, then major disruption to daily
operation may occur since all three may be
unoperational until the components have been replaced.
Also, if the components are not available, then the
tools may remain unoperational until the components
can be ordered. Further, if the labor resources are
not available then the tools may also be unoperational
until the labor resources are available to perform the
replacement. [Para 64] At a next step 510, data about
the maintenance event may be entered into the local
tool database. In an example, if the maintenance event
is manually performed offline, then 



the data may have to be manually entered at the local
tool database. In another example, if the maintenance
event is performed online, then the data may be
automatically updated into the local tool database. At
a next step 512, the local tool database may
synchronize with a centralized database. In an
embodiment, the synchronization may occur
automatically if the tool is connected to the network.
In another embodiment, the synchronization may occur
at the discretion of the operator. [Para 65] Similar
to forecasting for a single event, the ability to
share data across tools allow forecasting for
multi-part scheduling to be readily performed enabling
the operators to schedule a series of upcoming
maintenance events. Also, components and labor
resources may be requested in advanced to minimizing
the risk of unavailable resources and prevent
unnecessary disruption to daily operations. Further,
data about the maintenance events may be updated
efficiently at both the local tool database and the
centralized database. [Para 66] Figure 6 shows, in an
embodiment, a simple flow chart illustrating how a
dynamic component-tracking system may be employed to
implement rule-based maintenance.At a first step 602,
an operator may specify a set of rules for maintaining
and/or installing a component and/or tool at a local
tool database. At a next step 604, the rule may be
propagated to the centralized database, which in turn
may propagate the set of rules to other tool
databases. At a next step 606, the rule may be
enforced uniformly upon an event for that component,
regardless of the location of the component. [Para 67J
Consider the situation wherein, for example, a
component at ToolOl is damaged and the expected life
is reduced from 1000 RF minutes to 600 RF minutes. The
operator may specify a rule for the component at the
local tool database. The local tool database may be
propagated to a centralized database. Assume that two
months later, another operator may install the damaged
component onto another tool (e.g., Tool02). Before
installing and/or utilizing the component, the local
tool database (for Tool02) may be synchronized with
the centralized database. Upon synchronization, the
rule established at ToolOl may be downloaded onto the
local tool database for TooI02. As a result, the rule
may be enforced locally at Tool02 even though the rule
was originally created at ToolOl. By propagation,
rules may be shared quickly and uniformly throughout
the network enabling sharing of knowledge between the
various databases. [Para 68] In an embodiment, rules
may be established with different criteria. Consider
the 



situation wherein, for example, the damaged component
may have an estimated life of 600 RF minutes if
employed during an oxidation process. However, the
damaged component may only have an estimated life of
400 RF minutes if the component is employed during an
etching process. [Para 69] The granularity of the
rules is dependent upon the operators. Since the rules
may be predefined, the skills and knowledge required
by an operator at a local tool may be significantly
reduced. [Para 70] As can be appreciated from
embodiments of the invention, the dynamic
component-tracking system provides a more
comprehensive method of collecting and propagating
data. Data may now be shared efficiently and
effectively throughout the manufacture plant with
minimal lag time and minimal human errors. Further,
cost and disruption may be significantly reduced as
preplanning may enable better management of resources.
As a result, component tracking may be performed on a
more granular basis without requiring a more
knowledgeable workforce. [Para 71] While this
invention has been described in terms of several
embodiments, there are alterations, permutations, and
equivalents, which fall within the scope of this
invention.Also, the title, summary, and abstract are
provided herein for convenience and should not be used
to construe the scope of the claims herein. Further,
in this application, a set of "A?" refers to one or
more """ in the set. It should also be noted that
there are many alternative ways of implementing the
methods and apparatuses of the present invention. It
is therefore intended that the following appended
claims be interpreted as including all such
alterations, permutations, and equivalents as fall
within the true spirit and scope of the present
invention.CLAIMS What is claimed is: 1. A
computer-implemented method for facilitating plasma
processing tool component management across a
plurality of tools, comprising: receiving first
component data for a first plurality of components,
including component identification and usage history
for said first plurality of components, at a first
database associated with a first tool of said
plurality of tools; receiving second component data
for a second plurality of components, including
component identification and usage history for said
second plurality of components, at a second database
associated with a second tool of said plurality of
tools, said second tool being 



different from said first tool; synchronizing said
first component data and said second component data
with a third database, said synchronizing including
synchronizing between said third database and at least
one of said first database and said second database a
set of rules that govern usage of at least one
component of said first plurality of components and
said second plurality of components, said third
database being coupled to exchange data with said
plurality of tools; obtaining information, using said
set of rules and usage history data at least in said
third database, about a given component prior to
performing one of replacement, analysis, and
maintenance on said given component at one of said
plurality of tools. 2 . The computer-implemented
method of claim 1 wherein said obtaining information
including obtaining a recommendation regarding said
maintenance on said given component. 3. The
computer-implemented method of claim 1wherein said set
of rules specifies a first usage rule for a first
application executed by said one of said plurality of
tools, said set of rules specifies a second usage rule
for a second application executed by said one of said
plurality of tools, said first application being one
of etching, deposition, and cleaning, said second
application being another of said etching, said
deposition, and said cleaning. 4. The
computer-implemented method of claim 1 further
comprising performing pattern recognition on usage
data in said third database that pertains to
components analogous to said given component.5. The
computer-implemented method of claim 1 wherein said
synchronization occurs automatically when said first
tool is online. 6 . The computer-implemented method of
claim 1 wherein said set of rules specifies a first
maintenance rule for a first user having a first skill
level, said set of rules specifies a second
maintenance rule for a second user having a second
skill level. 7. The computer-implemented method of
claim 1 further comprising performing maintenance
forecast on components in said plurality of tools
using said set of rules and data in said third
database. 8. The computer-implemented method of claim
1 further comprising performing maintenance scheduling
on components in said plurality of tools using said
set of rules and data in said third database. 9. The
computer-implemented method of claim 1further
comprising performing 



replacement scheduling on components in said plurality
of tools using said set of rules and data in said
third database. 10. An article of manufacture having
thereon computer readable code for facilitating plasma
processing tool component management across a
plurality of tools using a cross-tool database,
comprising: computer readable code for receiving first
component data for a first plurality of components,
including component identification and usage history
for said first plurality of components, from a first
database associated with a first tool of said
plurality of tools; computer readable code for
receiving second component data for a second plurality
of components, including component identification and
usage history for said second plurality of components,
at a second database associated with a second tool of
said plurality of tools, said second tool being
different from said first tool; computer readable code
for synchronizing said first component data and said
second component data with said cross-tool database,
said synchronizing including synchronizing between
said cross-tool database and at least one of said
first database and said second database a set of rules
that govern usage of at least one component of said
first plurality of components and said second
plurality of components, said cross-tool database
being coupled to exchange data with software agents
implemented at said plurality of tools; computer
readable code for providing information, using said
set of rules and usage history data at least in said
cross-tool database, to one of said software agents
about a givencomponent prior to performing one of
replacement, analysis, and maintenance on said given
component at one of said plurality of tools. 11. The
article of manufacture of claim 10 wherein said
obtaining information including obtaining a
recommendation regarding said maintenance on said
given component. 12. The article of manufacture of
claim 10 wherein said set of rules specifies a first
usage rule for a first application executed by said
one of said plurality of tools, said set of rules
specifies a second usage rule for a second application
executed by said one of said plurality of tools, said
first application being one of etching, deposition,
and cleaning, said second application being another of
said etching, said deposition, and said cleaning. 13.
The article of manufacture of claim 10 further
comprising computer readable code for performing
pattern recognition on usage data in said cross-tool
database that pertains to 



components analogous to said given component. 14. The
article of manufacture of claim 10 wherein said
synchronization occurs automatically when said first
tool is online. 15. The article of manufacture of
claim 10 wherein said set of rules specifies a first
maintenance rule for a first user having a first skill
level, said set of rules specifies a second
maintenance rule for a second user having a second
skill level. 16. The article of manufacture of claim
10 further comprising computer readable code for
performing maintenance forecast on components in said
plurality of tools using said set of rules and data in
said cross-tool database. 17. The article of
manufacture of claim 10 further comprising computer
readable code for performing maintenance scheduling on
components in said plurality of tools using said set
of rules and data in said cross-tool database. 18. The
article of manufacture of claim 10 further comprising
computer readable code for performing replacement
scheduling on components in said plurality of tools
using said set of rules and data in said cross-tool
database. 


