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AN INTERFACE FOR OPERATING AND MONITORING
ABATEMENT SYSTEMS

[0001] The present application claims priority from U.S.
Provisional Patent Application Serial No. 60/823,294, filed
August 23, 2006, entitled “SYSTEM FOR MONITORING MULTIPLE
ARATEMENT SYSTEMS AND METHOD OF USING THE SAME” (Attorney
Docket No. 11470/L). |

CROSS—-REFERENCE TO RELATED APPLICATIONS

[0002] The present application is related to the following
commonly-assigned, co-pending U.S. Patent Applications, which
are hereby incorporated herein by reference in their entirety
for all purposes:

[0003] U.S. Provisional Patent Application Serial No.
60/823,292 filed August 23, 2006, entitled “ABATEMENT SYSTEM
WITH BACK-UP FUNCTIONALITY AND METHOD OF USING THE SAME”
(Attorney Docket No. 11468/L); and

[0004] U.S. Patent Application Serial No. filed
August 23, 2007, entitled “SYSTEMS AND METHODS FOR OPERATING
AND MONITORING ABATEMENT SYSTEMS” (Attorney Docket No.
11469).

FIELD OF THE INVENTION
[0005] The present invention relates to semiconductor
device manufacturing, and more particularly to methods and

systems for monitoring multiple abatement systems.

BACKGROUND

[0006] The gaseous effluents from the manufacturing of
semiconductor materxials, devices, products and memory
articles involve a wide variety of chemical compounds used

and produced in the process facility. These compounds
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include inorganic and organic compounds, breakdown products
of photo-resist and other reagents, and a wide wvariety of
other gases that must be removed from the waste gas before
being vented from the process facility into the atmosphere.
[0007] Semiconductor manufacturing processes utilize a
variety of chemicals, many of which have extremely low human
tolerance levels. During processing (e.g. physical vapor
deposition, diffusion, etch PFC processes, epitaxy, etc.)/
some of the tools used (e.g., chemical vapor deposition
chamber, chemical mechanical polishing chamber, diffusion,
etc.) as well as the processes may produce undesirable
byproducts including, for example, perfluorocompounds (PEFCs)
or byproducts that may decompose to form PFCs. PFCs are
recognized to be strong contributors to global warming.
[0008] These undesirable byproducts may be removed from
the effluent streams via an abatement system. The abatement
system may convert gases produced by the processing of
substrates and flat panel display/LCD to less
environmentally harmful versions to be emitted to the
environment. The abatement systems may be coupled to
semiconductor manufacturing tools, and typically may abate
the process gases from the tool as they are produced. A need
exists for an interface for operating and monitoring the

abatement systems.

SUMMARY OF THE INVENTION

[0009] In aspects of the invention, a method is provided
for monitoring and controlling one or more abatement
systems. The method includes the steps of (1) representing
on a display one or more abatement systems; (2) representing
on the display one or more effluent flows from processing
tools; (3) representing on the display a plurality of

effluent flow configuration options; (4) receiving a
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selected effluent flow configuration; and (5) controlling an
interface manifold to implement the selected effluent flow"
configuration.

[0010] In other aspects of the invention, a method is
provided for monitoring and controlling one or more
abatement systems. The method includes the steps of

(1) representing on a display one or more abatement systems;
(2) representing on the display one or more effluent flows
from processing tools; (3) receiving a selection indicating
a back-up effluent flow configuration, wherein a first
subset of the one or more abatement systems is selected as a
primary abatement system and a second subset of the one or
more abatement systems is selected as a back-up abatement
system; (4) directing one or more effluent flows to the one
or more primary abatement systems; (5) placing one or more
back-up abatement systems in a stand-by mode; and (6)
configuring an interface manifold to redirect the effluent
flow from the one or more primary abatement systems to the
one or more back-up abatement systems based on a status of
the primary abatement system.

[0011] In yet other aspects of the invention, a method is
provided for monitoring and controlling one or more
abatement systems. The method includes the steps of (1)
representing on a display one or more abatement systems; (2)
representing on the display one or more effluent flows ffom
processing tools; (3) receiving a selection indicating a
redundant effluent flow bonfiguration/ wherein at least a
first abatement system of the one or more abatement systems
receives one or more effluent flows from processing tools
and at least a second abatement system of the one or more
abatement systems receives one or more effluent flows from
processing tools; and (4) configuring an interface manifold

to redirect the one or more effluent flows from an off-line
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abatement system to an operational abatement system based on
the status of the off-line abatement system.

{ool2] In still other aspects of the invention, a method
is provided for monitoring and controlling one or more
abatement systems. The method includes the steps of (1)
representing on a display one or more abatement systems: (2)
representing on the display one or more effluent flows from
processing tools; (3) receiving a selection indicating a
load-balancing effluent flow éonfiguration; and (4)
configuring an interface manifold to direct the effluent
flows to the one or more abatement systems based on at least
one efficiency criteria.

[0013] In yet still other aspects of the invention, a
method is provided for monitoring and controlling one or
more abatement systems. The method includes the steps of
(1) representing on a display one or more abatement systems;
(2) representing on the display one or more effluent flows
from processing tools; (3) receiving a selection indicating
an application specific effluent flow configuration:; (4)
configuring an interface manifold to direct a first effluent
flow to a first abatement system, wherein the first effluent
flow is from a first process; and (5) configuring an
interface manifold to direct a second effluent flow to a
second abatement system, wherein the second effluent flow is
from a second process.

[0014]1 Other features and aspects of the present invention
will become more fully apparent from the following detailed
description, the appended claims and the accompanying

drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG. 1 is a

schematic diagram of a system for

monitoring and controlling one or more abatement systems in

accordance with an embodiment of the present invention.

[001l6] FIG. 2 is a

schematic diagram of a system for

monitoring and controlling dne or more abatement systems in

accordance with an embodiment of the present invention.

[Q017] FIG. 3 is a

flowchart illustrating an exemplary

method for monitoring and controlling one or more abatement

systems in accordance
invention.
[0018] FIG. 4 is a
method for monitoring
systems in accordance
invention.
- [0019] FIG. 5 is a
method for monitoring
systems in accordance
invention.
[0020] FIG. 6 is a
method for monitoring
systems in accordance
invention.
[0021] FIG. 7 1s a
method for monitoring
systems in accordance

invention.

DETAILED DESCRIPTION

[0022] The present

with an embodiment of the present

flowchart illustrating an exemplary
and controlling one or more abatement

with an embodiment of the present

flowchart illustrating an exemplary
and controlling one or more abatement

with an embodiment of the present

flowchart illustrating an exemplary
and controlling one or more abatement

with an embodiment of the present
flowchart illustrating an exemplary

and controlling one or more abatement

with an embodiment of the present

invention provides systems and methods

for monitoring and controlling one or more abatement systems

as a single integrated system.

automated monitoring,

The invention enables

tracking and manipulation of the
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abatement systems as well as the flow of effluent streams
from electronic manufacturing tools to the abatement
systems. For example, in a system with two operating
abatement systems, an operator via a software interface to a
system controller may review the effluent flowing into each
of the abatement systems and determine that only one of the
abatement systems is needed to accommodate the effluent flow
at this time. The operator may then enter the appropriate
changes into the system using the interface such that the
second abatement system is placed in a stand-by mode and the
effluent originally flowing to this second abatement system
is directed to the first abatement system. Alternatively,
the system controller may be configured to automatically use
the abatement systems, e.g., in the most efficient manner
possible. |

{0023} In some embodiments, the present invention enables
the operator to manipulate flows to the abatement systems
via an interface manifold that may include a series of
electronically controlled valves adapted to open, close,
and/or switch channels between one or more electronic device
processing tools and one or more abatement systems. The
interface manifold may be coupled to and operated by a
controller that receives information from the interface
manifold, the operator, the processing tools and abatement
systems. In some embodiments, the information may be
reviewed by the operator, who then may send an instruction
to the interface manifold via the controller.

Alternatively, the controller may automatically operate the
interface manifold based on information received from the
interface manifold, the operator, the processing toocls and
the abatement systems.

[0024] The system controller may permit the easy

selection and implementation of a number of pre-defined or
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operator designed effluent flow configurations. For
example, the pre-designed effluent flow configurations may
include a back-up configuration, a redundancy configuration,
a load balancing configuration and an application specific
configuration. These flow configuration types are described
in detail below.

[0025] Turning to Figure 1, a schematic illustration of a
user interface 100 is depicted. The user interface may be
implemented on a standard PC using standard operating
systems. Alternatively, the user interface may be
implemented on a controller, as described in U.S. Patent
Application Serial No. 60/823,292 filed August 23, 2006,
entitled “ABATEMENT SYSTEM WITH BACK-UP FUNCTIONALITY AND
METHOD OF USING THE SAME” (Attorney Docket No. 11469),
hereby incorporated by reference in its entirety. The user
interface 100 may inclﬁde a representation of one or more
selectively interactive abatement systems 102 on a display
104. Three abatement systems 102 are shown herein, but this
is for exemplary purposes only, and any number of abatement
systems 102 being monitored may be. displayed. Each
abatement system 102 may have a specific (e.g., static) IP
address and may be connected through a hub to the single
integrated system at, for example, a PC, server, etc.

[0026] The user interface 100 may also include a
representation of one or more effluent flow configurations
106 that may be applied to each of the abatement systems
102. The effluent flow configurations may include, for
example, a back-up effluent flow configuration, an
application specific effluent flow configuration, a load
balancing effluent flow configuration, a redundant effluent
flow configuration and a user-defined effluent flow
configuration. The effluent flow configuration 106 applied

to the displayed abatement systems 102A-C may be highlighted
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or indicated by some other means. The effluent flow
configurations will be explained in more detail below.

[0027] An operator (not shown) may use the user interface
100 to remotely monitor each of the abatement systems 102
installed in a fabrication system which are communicatively
coupled to the system. The operator may monitor and track
different parameters (described in Figure 2), as well as
manipulate the parameters of each of the abatement systems
102. In some embodiments if the operator selects a first
abatement system 102A, a display with information particular
to that abatement system 102A is populated, as shown in
Figure 2.

[0028] Turning to Figure 2, a schematic illustration of a
display 200 representing the first abatement system 102A
selected in Figure 1 is depicted. As shown herein, a
pictorial representation of the abatement system 202A is
displayed. Other representations may be used. A plurality
of parameter information 204 related to the abatement system
202A may be displayed. The parameter information 204 may
include, for example, the pressure at each of the inlets of
the abatement system 20227, the CDA flow rate, the fuel flow
rate, tank temperatures, pressure changes for each of the
inlets, tank levels, scrubber exhaust pressures, etc. The
operator may selectively manipulate the plurality of
parameters to alter the functioning of the abatement system
202A.

[0029] The display 200 may also include an alarm
indicator 206. By selecting the alarm indicator 206, the
operator may view all existing alarms and warnings
associated with the selected abatement system 202A. The
operator may view the alarms by type (e.g., alarms,
warnings, etc.) or by abatement system 202A. The operator

may also view the alarm history of the given abatement
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system 202A. The alarms, warnings, or other related events
may be saved locally on a PC, for example as a text file,
automatically saved on a remote server, or saved on the
controller.

[0030] The display 200 may also include a trend indicator
208. By selecting the trend indicator 208, the operator may
view the history trending of the abatement system 202A. For
example, all of the analog values from sensors located at
the abatement systems 102A-C may be logged on a specific
rate. The operator may select individual sensors and adijust
both their minimum and maximum ranges such that trends may
be scaled and plotted on a trend display.

[0031] Additionally, the data for each of the abatement
systems 202A may be exported as a common separated value
file (e.g., CSV, etc.) which is compatible with the othex
tools (e.g., Excel, etc.) coupled with the integrated
system.

[0032] Turning to Figure 3, a flowchart illustrating an
exemplary method for monitoring and controlling one or more
abatement systems is depicted. In step S100 one or more
abatement systems are represented on a display. One or more
"effluent flows from process tools are represented on a
disblay in step S102. Additionally, one ox more channels to
deliver one or more effluent flows to one or more abatement
systems may be represented on a display. In step S104, a
plurality of effluent flow configuration options is
represented on a display. The effluent flow configurations
may include a user~designed configuration, a back-up
configuration, a redundant configuration, a load-balancing
configuration and an application specific configuration.
Then in step $106, a selection indicating an effluent flow
configuration is received. Optionally, one or more channels

to deliver one or more effluent flows to cone or more
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abatement systems reflecting the selected effluent flow
configuration may be represented on a display. A plurality
of valves in an intérface-manifold are controlled to
implement the selected effluent flow configuration in step
S108.

[0033] Turning to Figure 4, a flowchart illustrating an
exemplary method for monitoring and controlling one or more
abatement systems is depicted. In step S200 one or more
abatement systems are represented on a display. One or more
effluent flows from proceés tools are represented on a
display in step S202. Additionally, one or more channels to
deliver one or more effluent flows to one or more abatement
systems may be represented on a display. 1In step S204, a
selection indicating a back-up effluent flow configuration
is received. One or more abatement systems are selected as
primary abatement systems and one or more abatement systems
are selected as back-up abatement systems. The selection of
the one or more abatement systems as primary or back-up may
be based on a plurality of parameters. These primary and
back;up abatement systems may also be represented on the
display. Optionally, one or more channels to deliver one or
more effluent flows to one or more abatement systems
reflecting the selected effluent flow configuration may be
represented on a display. Then in step S206, one or more
effluent flows are directed to one or more primary abatement
systems. One or more back-up abatement systems are placed
in a stand-by mode in step S208. Then in step S210, an
interface manifold is configured to redirect the effluent
flow from the one or more primary abatement systems to the
one or more back-up abatement systems based on a status of
the primary abatement system. The status may indicate that

the primary abatement system has gone offline. The updated
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status of the primary and back-up abatement systems may also
be represented on a display.

[0034] Turning to Figure 5, a flowchart illustrating an
exemplary method for monitoring and controlling one or more
abatement systems is depicted. 1In step S300 one or more
abatement systems are represented on a display. One or more
effluent flows from process tools are represented on a
display in step S$302. Additionally, one or more channels to
deliver one or more effluent flows to one or more abatement
systems may be represented on a display. 1In step S$304, a
selection indicating a redundant effluent flow configuration
is received. Optionally, one or more channels to deliver
one or more effluent flows to one or more abatement systems
reflecting the selected effluent flow configuration may be
represented on a display. At least a first abatement system
of one or more abatement systems receives one or more
effluent flows from processing tools and at least a second
abatement system of one or more abatement systems receives
one or more effluent flows from processing tools. At least
one of the first and second abatement systems may go off-
line. The updated status of the operational and off-line
abatement systems may be represented on a display. In step
$306, an interface manifold is configured to redirect one or
more effluent flows from an off-line abatement system to an
operational abatement system based on the status of the off-
line abatement system.

[0035] Turning to Figure 6, a flowchart illustrating an
exemplary method for monitoring and controlling one or more
abatement systems is depicted. In step S400 one or more
abatement systems are represented on a display. ~One or more
effluent flows from process tools afe represented on a
display in step S402. Additionally, one or more channels to

deliver one or more effluent flows to one or more abatement
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systems may be represented on a display. In step S404, a
selection indicating a load-balancing effluent flow
configuration is received. Optionally, one or more channels
to deliver one or more effluent flows to one or more
abatement systems reflecting the selected effluent flow
configuration may be represented on a display. Then in step
S406, an interface manifold is configured to direct the
effluent flows to one or more abatement systems based on an
efficieﬁcy criteria. Each abatement system may have an
associated operational cost, and the efficiency criteria may
include for example, a least cost for abating a given
effluent flow, a least amount of resocurces for abating a
given effluent flow and a least amount of time for abating a
given effluent flow. One or more abatement systems receiving
the effluent flow may be represented on the display.

{o036] Turning to Figure 7, a flowchart illustrating an
exemplary method for monitoring and contrelling one or more
abatement systems is depicted. In step S500 one or more
abatement systems are represented on a display. One or more
effluent flows from process tools are represented on a
display in step S502. Additionally, one or more channels to
deliver one or more effluent flows to one or more abatement
systems may be represented on a display. In step S504, a
selection indicating an application specific effluent flow
configuration is received. An interface manifold is
configured to direct a first effluent flow to a first
abatement system in step S506. The first effluent flow may
be from a first process. Then in step S508, the interface
manifold is configured to direct a second effluent flow to a
second abatement system. The second effluent flow may be
from a second process. The first and second process may be
similar or different. For example, the first process may be

a substrate manufacturing process, while the second process

12
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may be a process chamber cleaning process. Optionally, one
or more channels to deliver one or more effluent flows to
one or more abatement systems reflecting the selected
effluent flow configuration may be represented on a display.
[0037] The foregoing description discloses only exeﬁplary
embodiments of the invention. Modifications of the above
disclosed system and methods which fall within the scope of
the invention will be readily apparent to those of ordinary
skill in the art. In some embodiments, the system and
methods of the present invention may be applied to
semiconductor device processing and/or electronic device
manufacturing.

[0038] Accordingly, while the present invention has been
disclosed in connection with exemplary embodiments thereof,
it should be understood that other embodiments may fall
within the spirit and scope of the invention, as defined by

the following claims.
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THE INVENTION CLAIMED IS:

1. A method for monitoring and controlling one or more
abatement systems comprising:

representing on a display one or more abatement
systems;'

representing on the display one or more effluent flows
from processing tools;

representing on the display a plurality of effluent
flow configuration options;

receiving a selected effluent flow configuration; and

controlling an interface manifold to implement the

selected effluent flow configuration.

2. The method of claim 1, wherein the interface
manifold includes a plurality of valves adapted to

implement the selected effluent flow configuration.

3. The method of claim 1 further comprising:
representing on the display one or more channels to
deliver the one or more effluent flows to the one or more

abatement systems.

4. The method of claim 3 further comprising:

representing on the display the one or more channels to
deliver the one or more effluent flows to the one or more
abatement systems to reflect the selected effluent flow

configuration.

5. The method of claim 1, wherein the selected effluent

flow configuration is defined by a user.

14
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6. The method of claim 1, wherein the selected effluent
flow configuration is one of a back-up configuration, a
redundant configuration, a load balancing configuration, and

an application specific configuration.

7. A method for monitoring and controlling one or more
abatement systems comprising:

representing on a display one or more abatement
systems;

representing on the display one or more effluent flows
from processing tools;

receiving a selection indicating a back-up effluent
flow configuration, wherein a first subset of the one or
more abatement systems 1s selected as a primary abatement
system and a second subset of the one or more abatement
systems is selected as a back-up abatement system;

directing the one or more effluent flows to the one or
more primary abatement systems;

placing one or more back-up abatement systems in a
stand-by mode; and |

configuring an interface manifold to redirect the
effluent flow from the one or more primary abatement systems
to the one or more back-up abatement systems based on a

status of the primary abatement system.

8. The method of claim 7 further comprising:
receiving the status of the one or more primary
abatement systems that the one or more abatement systems are

offline.

9. The method of claim 8 further comprising:
representing on the display the updated status of the

one or more primary and back-up abatement systems.
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'10. The method of claim 7, wherein the selection of the
one or more abatement systems as either primary or back-up

abatement systems is based on one or more parameters.

11. The method of claim 7 further comprising:

representing on the display the one or more abatement
systems selected as primary abatement systems and the one or
more abatement systems selected as back-up abatement

systems.

12. The method of claim 7 further comprising:
representing on the display one or more channels to
deliver the one or more effluent flows to the one or more

abatement systems.

13. The method of claim 12 further comprising:

representing on the display the one or more channels to
deliver the one or more effluent flows to the one or more
abatement systems to reflect the selected back-up effluent

flow configuration.

14. A method for monitoring and controlling one or more
abatement systems comprising:

representing on a display one or more abatement
systems;

representing on the display one or more effluent flows
from processing tools:

receiving a selection indicating a redundant effluent
flow configuration, wherein at least a first abatement
system of the one or more abatement systems receives one or
more effluent flows from processing tools and at least a

second abatement system of the one or more abatement systems
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receives one or more effluent flows from processing tools;
and

configuring an interface manifold to redirect the one
or more effluent flows from an off-line abatement system to
an operational abatement system based on the status of the

off-line abatement system.

15. The method of claim 14 further comprising:
receiving status indicating that at least one of the

first and second abatement systems has gone off-line.

16. The method of claim 15 further comprising:
representing on the display the updated status of the

one or more operational and off-line abatement systems.

17. The method of claim 14 further comprising:
representing on the display one or more channels to
deliver the one or more effluent flows to the one or more

abatement systems.

18. The method of claim 17 further comprising:

representing on the display the one or more channels to
deliver the one or more effluent flows to the one or more
abatement systems to reflect the selected redundant effluent

flow configuration.

19. A method for monitoring and controlling one or more
abatement systems comprising:

representing on a display one or more abatement
systems;

representing on the display orie or more effluent flows

from processing tools;

17
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receiving a selection indicating a lcad-balancing
effluent flow configuration; and

configuring an interface manifold to direct the one or
more effluent flows to the one or more abatement systems

based on at least one efficiency criteria.

20. The method of claim 19 further comprising:
representing on the display one or more channels to
deliver the one or more effluent flows to the one or more

abatement systems.

21. The method of claim 19 further comprising:
representing on the display the selected load-balancing

effluent flow configuration.

22. The method of claim 19 wherein each abatement
system has an associated operational cost and wherein the
efficiency criteria include a least cost for abating a given
effluent flow.

23. The method of claim 19, wherein each abatement
system has an associated operational cost and wherein the
efficiency criteria include a least amount of resources for

abating a given effluent flow.

24. The method of claim 19, wherein each abatement
system has an associated operational cost and wherein the
efficiency criteria include a least amount of time for

abating a given effluent flow.

25. A method for monitoring and controlling one or more

.abatement systems comprising:

18
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representing on a display one or more abatement
systems;

representing on the display one or more effluent flows
from processing tools;

receiving a selection indicating an application
specific effluent flow configuration;

configuring an interface manifold to direct a first
effluent flow to a first abatement system, wherein the first
effluent flow is from a first process; and
' configuring an interface manifold to direct a second
effluent flow to a second abatement system, wherein the

second effluent flow is from a second process.

26. The method of claim 25 further comprising:
representing on the display one or more channels to
deliver the one or more effluent flows to the one or more

abatement systems.

27. The method of claim 26 further comprising:

representing on the display the one or more channels to
deliver the one or more effluent flows to the one or more
abatement systems to reflect the selected application

specific effluent flow configuration.

28. The method of claim 25, wherein the first process

is different from the second process.
29. The method of claim 25 wherein the first process is

a manufacturing process and the second process is a cleaning

process.
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