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(57) Abstract: Prediction based systems and methods for optimizing wafer chucking and lithography control are disclosed. Distor -
tions predicted to occur when a water is chucked by a chucking device are calculated and are utilized to control chucking parameters
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tions may also be utilized to facilitate application of anticipatory corrections. Controlling chucking parameters and/or applying anti -
cipatory corrections help reducing or minimizing overlay errors.
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PREDICTION BASED CHUCKING AND
LITHOGRAPHY CONTROL OPTIMIZATION

TECHNICAL FIELD
(00011 The disclosure generally relates to the field of semiconductor
fabrication, and particularly to prediction based systems and methods for

optimizing wafer chucking and lithography control.

BACKGROUND
fooo2] Thin polished plates such as silicon wafers and the like are a very
important part of modern technology. A wafer, for instance, may refer to a
thin slice of semiconductor material used in the fabrication of integrated
circuits and other devices. OCOther examples of thin polished plates may
include magnetic disc substrates, gauge blocks and the like. While the
technique described here refers mainly to wafers, it is to be understood
that the technique also is applicable to other types of polished plates as
well. The term wafer and the term thin polished plate may be used

interchangeably in the present disclosure.

[o003] Fabricating semiconductor devices typically includes processing a
substrate such as a semiconductor wafer using a number of semiconductor
fabrication processes. For example, lithography is a semiconductor
fabrication process that involves transferring a pattern from a reticle to a
resist arranged on a semiconductor wafer.  Additional examples of
semiconductor fabrication processes include, but are not lUmited to,

chemical-mechanical polishing, etching, deposition, and ion implantation.
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[0004] Generally, certain requirements are established for the flatness and
thickness uniformity of the wafers. However, the various process steps
performed during fabrication may alter stresses in the thin films deposited
on the wafers and result in elastic deformation that can cause significant
distortions, including in-plane distortions (IPD} and/or out-plane distortions
(OPD). Such distortions may lead to errors in downstream processes. For
example, distortions may lead to overlay errors in lithographic patterning or
the like.

[0005] Yarious control technigues have been developed for handling
distortions that may occur during semiconductor fabrication. For example,
a chucking device {(e.g., a vacuum chuck or an electrostatic chuck) is
typically used in a lithography tool to chuck a wafer prior to transferring
patterns to the wafer. Chucking the wafer in this manner helps keeping the
wafer stationary and also helps reducing out-plane distortions {OPD) of the
wafer. Chucking may serve to remove some process-induced in-plane

distortions {IPD) as well.

[ocoe] it is noted, however, that forcing a wafer onto a chuck may also
cause certain types of distortions. For example, a gap may exist between a
wafer and a chuck, resulting in an incomplete chucking of the wafer of
which the IPD cannot be correctly estimated unless the flatness information
of the chuck is also taken into consideration. In another example, while it
is commonly assumed that frictions between a wafer and a chuck have
negligible impact on the IPD, cases exist where such frictions do in fact

affect the IPD significantly.

{00071 Therein lies a need for systems and methods to address distortions

induced by chucking, to take into consideration the effects of wafer-chuck
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interactions, and to control a chucking device in order to optimize its

impact.

SUMMARY
[0008] An embodiment of the present disclosure is directed to a method.
The method may include: obtaining wafer geometry measurements of a
wafer prior to the wafer being chucked by a chucking device; calculating
distortions of the wafer predicted to occur when the wafer is chucked by
the chucking device, wherein the predicted distortions of the wafer are
calculated at least partially based on the wafer geometry measurements
and a mechanics model of the chucking device; and determining whether to
adjust a chucking parameter of the chucking device at least partially based

on the predicted distortions of the wafer,

100091 A further embodiment of the present disclosure is directed to a
method. The method may include: obtaining wafer geometry
measurements of a wafer prior to the wafer being chucked by a chucking
device; calculating distortions of the wafer predicted to occur when the
wafer is chucked by the chucking device, wherein the predicted distortions
of the wafer are calculated at least partially based on the wafer geometry
measurements and a mechanics model of the chucking device; and feed-
forwarding the predicted distortions of the wafer to a lithography tool to
facilitate application of anticipatory corrections at least partially based on

the predicted distortions of the wafer.

[0010] An additional embodiment of the present disclosure is directed to a
system. The system may include a geometry measurement tool configured
to obtain wafer geometry measurements of a wafer prior to the wafer being
chucked by a chucking device. The system may also include a prediction

unit. The prediction unit may be configured to: calculate distortions of the
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wafer predicted to occur when the wafer is chucked by the chucking device,
wherein the predicted distortions of the wafer are calculated at least
partially based on the wafer geometry measurements and a mechanics
model of the chucking device; and determine whether to adjust a chucking
parameter of the chucking device at least partially based on the predicted

distortions of the wafer.

{0011} it is to be understood that both the foregoing general description and
the following detailed description are exemplary and explanatory only and
are not necessarily restrictive of the present disclosure. The accompanying
drawings, which are incorporated in and constitute a part of the
specification, illustrate subject matter of the disclosure. Together, the
descriptions and the drawings serve to explain the principles of the

disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

{0012} The numerous advantages of the disclosure may be better understood
by those skilled in the art by reference to the accompanying figures in
which:

FIG. 1 is a block diagram depicting a prediction based chucking
control system,;

FIG. 2 is a flow diagram depicting a prediction based chucking control
method;

FIG. 3 is a top view illustration depicting an adjustable chuck;

FIG. 4 is a side view illustration depicting the adjustable chuck of
FIG. 3;

FIG. 5 is an illustration depicting different distortions observed for

different shapes of wafers;
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FIG. 6 is an illustration depicting an example of chucking a wafer by
applying adjustable chucking pressure in a particular chucking sequence;

FIG. 7 is a block diagram depicting a prediction based chucking
control loop for a lithography process;

FIG. 8 is a block diagram depicting a prediction based chucking
control loop for a process tool; and

FIG. 9 is a block diagram depicting a prediction based overlay

correction loop.

DETAILED DESCRIPTION
{0013} Reference will now be made in detail to the subject matter

disclosed, which is illustrated in the accompanying drawings.

[0014] Embodiments in accordance with the present disclosure are directed
to systems and methods for controtling wafer chucking processes in order to
reduce chucking induced wafer distortions. An overview of a system and a
method in accordance with the present disclosure is presented first

followed by more detailed descriptions of the components of the system.

{0015] Referring generally to FIGS. 1 and 2. FIG. 1 is a block diagram
depicting an embodiment of a system 100 and FIG. 2 is a flow diagram
depicting a method 200 performed utilizing the system 100. In accordance
with the present disclosure, a wafer geometry tool 102 may be utilized to
measure wafer geometry of a given wafer (step 202). The measurement
data may be provided to a prediction unit 104, which predicts distortions
that may occur as a result of chucking the given wafer to a chucking device
106. The prediction unit 104 may then determine whether adjusting
chucking parameters of the chucking device 106 in any particular manner

helps optimizing distortions that are predicted to occur {step 204). i
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adjusting chucking parameters of the chucking device 106 in a particular
manner does help optimizing distortions that are predicted to occur, the
chucking device 106 may be adjusted accordingly (step 206} so that

distortions may be reduced when the given wafer is actually chucked.

[0016] More specifically, the wafer geometry tool 102 in accordance with
embodiments of the present disclosure may include any wafer geometry
system capable of measuring geometry of semiconductor wafers. It is noted
that the term wafer geometry may include wafer frontside height, backside
height, thickness variation, flatness, and all consequent derivatives such as
shape, nanotopography and the like. In some embodiments, the WaferSight
geometry system from KLA-Tencor may be utilized as the wafer geometry
tool 102, It is contemplated, however, that other types of wafer geometry
measurement tools may also be utilized without departing from the spirit

and scope of the present disclosure.

{0017} The chucking device 106 in accordance with embodiments of the
present disclosure may include an adjustable chuck as illustrated in FIGS. 3
and 4. An adjustable chuck may define a plurality of zones (e.g., zones 1, 2
and 3) wherein chucking pressures can be applied. In addition, the chucking
pressures can be applied following a particular chucking sequence {e.g.,
sequentially applied from zone 1 through zone 3}. In some embodiments,
the chucking pressure of each zone can be adjusted independently.
Additionally and/or alternatively, the chucking sequence may be configured

to be adjustable as well,

{00181 it is to be understood that the zones and sequences referenced in the
example above are merely exemplary. The number and layout of the zones
and sequences may vary without departing from the spirit and scope of the

present disclosure. Regardless of the specific implementation of the
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chucking device 106, it is contemplated that the adjustable nature of the
chucking device 106 can be utilized to control the deformation state of a
chucked wafer. For example, releasing local chucking pressure in certain
zones may allow wafer deformations to be relaxed. In addition, selectively
applying chucking pressure in certain orders may also help reducing wafer

deformations.

[0019] FIGS. 5 and 6 are illustrations depicting differences between applying
uniform chucking pressure (FIG. 5) and applying adjustable chucking
pressure (FIG. 6). More specifically, as depicted in FIG. 5, one wafer 502
has a concave shape and the other wafer 504 has a convex shape. If
uniform chucking pressure/vacuum application is applied throughout the
wafers 502 and 504, the shapes of the wafers 502 and 504 in this case would
be the inverse of each other. It is noted, however, that the IPD results are
quite different in both signature and magnitude, which is different from an
intuitive expectation that the IPD results would simply be the inverse of
each other. It is noted that the differences in IPD results are driven by
interactions between each given wafer (502 or 504) and the chuck 506.
Such interactions, referred to as wafer-chuck interactions, should not be

ignored.

[0020] FIG. 6 is an illustration depicting an example of chucking the convex
shaped wafer 504 by applying adjustable chucking pressure during the
chucking process. For illustrative purposes, the chucking device is shown to
have three different pressure zones where chucking pressures can be
adjusted independently. In this example, by applying chucking pressure
sequentially from zone 1 through zone 3, distortions are reduced for the

convex shaped wafer 504,



WO 2016/130708 PCT/US2016/017395

{0021} it is to be understood that the same technique is also applicable to
the concave shaped wafer 502. it is also to be understood that the convex
and concave shaped wafers depicted in the example above are simplified
for illustrative purposes. It is contemplated that techniques of utilizing
adjustable pressure and/or adjustable sequence for chucking may be
applicable to wafers of various shapes and sizes without departing from the

spirit and scope of the present disclosure.

(00221 The challenge now is to determine how to adjust the chucking
pressure and/or the chucking sequence {collectively referred to as chucking
parameters) of the chucking device 106 so that a given wafer can be
chucked in a manner that provides optimized wafer deformations. In
accordance with the present disclosure, this is accomplished using the
prediction unit 104. In other words, the prediction unit 104 in accordance
with the present disclosure may determine the chucking parameters to be
applied for a given wafer and the chucking device 106 may then apply the

chucking parameters accordingly during the chucking process.

fooz3] it is contemplated that the prediction unit 104 may utilize wafer
geometry measurements (obtained using wafer geometry tool 102}, in
combination with mechanics models of the chucking process, to determine
the chucking parameters to be applied for a given wafer. In some
embodiments, the prediction unit 104 may utilize prediction models such as
a finite element (FE) model to predict distortions that may occur as a result
of chucking. For instance, the development and usage of a finite element
(FE) model based distortion prediction described in: Predicting distortions
and overlay errors due to wafer deformation during chucking on lithography
scanners, Kevin Turner et al., Journal of Micro/Nanolithography, MEMS, and
MOEMS, 8(4), 043015 (Oct-Dec 2009), and more recently, in: Relationship

between localized wafer shape changes induced by residual stress and
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overiay errors, Kevin Tumer et al., Journal of Micro/Nanolithography,
MEMS, and MOEMS, 11, 013001 (2012), which are both herein incorporated
by reference, may be utilized by the prediction unit 104 to perform
distortion predictions. The FE model based distortion prediction utilizes
full-scale three-dimensional wafer and chuck geometry information and
simulates the non-linear contact mechanics of the wafer chucking
mechanism, allowing the FE model to provide prediction of distortions (e.g.,
OPD and IPD) of the wafer surface.

[0024] it is contemplated that the FE model may also be emulated utilizing a
combination of analytical and empirical method. The development and
usage of an emulated FE model is described in: System and method to
emulate finite element model based prediction of in-plane distortions due
to semiconductor wafer chucking, P. Vukkadala et al., U.5. Patent
Application Serial No. 13/735,737, which is herein incorporated by

reference in its entirety.

{00257 it is noted that the FE model based prediction methods referenced
above are able to simulate the mechanics of wafer distortion during
processing and chucking in order to predict wafer geometry induced 1PD
{IPD.¢) based on wafer geometry measurements. The FE models and/or
additional mechanics models can also be extended to account for chuck
flatness {or more generally, chuck geometry), initial contact configuration
between a given wafer and the chuck, as well as static and/or dynamic
friction between the given wafer and the chuck, allowing the prediction
unit 104 to effectively predict distortions induced by wafer-chuck

interactions {e.g., including in-plane distortions IPDawuck)-
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[oo26] it is contemplated, however, that the prediction unit 104 is not
required to implement the FE model based prediction methods referenced
above. |t is to be understood that other prediction methods such as
analytical models derived from the mechanics principles, empirical models
utilizing experimental data, and/or statistical/machine-learning models
may also be utilized to predict the impact of wafer processing and/or
chucking on in-plane distortions. It is therefore contemplated that the
prediction unit 104 may implement other prediction methods in addition {or
alternative) to the FE model based prediction methods without departing

from the spirit and scope of the present disclosure,

{00271 it is also contemplated that the prediction unit 104 may include a
processor configured to execute one or more prediction models/methods
described above. The processor may be implemented as a dedicated
processing unit, an application-specific integrated circuit (ASIC), an
integrated component of an existing hardware, firmware or software
configured to control operations of the chucking device 106, or various
other types of processing units without departing from the spirit and scope

of the present disclosure,

[oo28] it is contemplated that the prediction based chucking control
techniques as described above may be utilized in various process tools
during semiconductor fabrication. For example, a chucking device
commonty used in a lithography tool may be controlled utilizing the
prediction based chucking control techniques in accordance with the
present disclosure to optimize distortions in a lithography process, which in
turn helps reducing {or minimizing) overlay errors. FIG. 7 is a block diagram
depicting such a prediction based chucking control loop for a lithography

process.

10
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(00291 As shown in FIG. 7, wafer geometiry measurements of a wafer
undergoing a lithography process may be taken prior to and after one or
more process steps {(e.g., a reference lithography step or other process
steps) prior to the current lithography process. The wafer geometry
measurements taken both prior to and after these process step{s) may then
be provided to the prediction unit. As previcusly described, the prediction
unit may utilize various prediction models to predict wafer geometry
induced distortions and chucking induced distortions by taking into
consideration the wafer geometry measurements in combination with other
lithography parameters such as chuck flatness, static and dynamic friction
between the given wafer and the chuck, as well as initial contact
configuration between the wafer and the chuck. The prediction unit may
then determine whether adjusting chucking parameters {e.g., chucking
pressure and/or chucking sequence) of the chucking device utilized by the
{ithography tool may help optimizing distortions that are predicted to occur.
Any adjustments deemed to be helpful by the prediction unit may then be
fed to the chucking device utilized by the lithography tool. In this manner,
by chucking the wafer according to the chucking parameters specified by
the prediction unit, the overall distortions may be better controlled to

reduce (or minimize) overlay errors that may occur.

{00307 it is to be understood that while a lithography tool is referenced in
the example above, such a reference is merely exemplary, and that the
prediction based chucking control techniques in accordance with the
present disclosure may be applicable to various other semiconductor
process tools. Such process tools may include, but are not limited to,
chemical-mechanical polishing (CMP) tools, rapid thermal processing (RTP)

tools, chemical vapor deposition (CVD} tools, as well as other tools that

11
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employ wafer chucking as the wafer holding mechanism. FIG. 8 is a block
diagram depicting such a process tool controlled using the prediction based

chucking control techniques in accordance with the present disclosure.

[0031} Furthermore, it is contemplated that overlay errors induced by
wafer-chuck interactions may be reduced {(or minimized) using overlay
correction techniques instead of the chucking control techniques described
above. FliG. 9 is a block diagram depicting an overlay correction technique.
As shown in FiG. 9, wafer geometry measurements and chuck mechanics
models may still be used to provide distortion predictions {(same as
previously described) and forward feed the prediction results to the
{ithography tool. However, instead of using the prediction resulfs to control
a chucking device (as previously described), the lithography tool may
implement certain on-the-fly overlay correction features such as correction-
per-exposure {CPE} or higher-order wafer alignment (HOWA) and the like to
apply anticipatory corrections for the predicted distortions that may lead to

overlay errors.

[o032] For instance, CPE is a common technique used in lithography tools,
where a set of positional corrections may be stored and applied on a per
exposure basis to correct particular forms of distortions. In accordance
with embodiments of the present disclosure, distortion predictions may be
feed-forwarded to a lithography tool that utilizes CPE, which may in tum
apply anticipatory corrections for the predicted distortions to keep actual
overiay errors within desired limits. It is contemplated that other on-the-
fly overlay correction techniques may benefit from such feed-forward
distortion predictions as well without departing from the spirit and scope of

the present disclosure.

12
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{00331 it is further contemplated that the anticipatory overlay correction
techniques described in FIG. 9 may be utilized in conjunction with the
chucking control techniques described in FIG. 7 in certain embodiments
without departing from the spirit and scope of the present disclosure. For
instance, certain distortions may cause overlay errors that are difficult to
correct (or uncorrectable) using on-the-fly correction technigues. In such
cases, predictions may be utilized to determine whether adjusting any
chucking parameters of the chucking device may help reducing distortions
that are difficult to correct (or uncorrectable); the remaining distortions
may be handled using on-the-fly corrections technigues as previously

described.

[0034] To reiterate, the systems and methods disclosed herein may be
utilized to optimize wafer chucking processes and reduce {or minimize)
distortions and residual errors, which in turmn may improve efficiency of a
process tool. For example, knowing that errors have been reduced or
minimized utilizing the systems and methods disclosed herein, scanners
used in lithography tools may reduce the number of focus and/or overlay
mapping points, resuling in improved efficiency and throughput of the
scanners. |t is contemplated that productivity/throughput of other types of
process tools may alse be improved utilizing the systems and methods
disclosed herein without departing from the spirit and scope of the present

disclosure.

o035} it is to be understood that the systems and methods disclosed herein
may be implemented in various wafer geometry measurement tools as sets
of instructions executed by one or more processors, through a single
production device, and/or through multiple production devices. Further, it

is to be understood that the specific order or hierarchy of steps in the

13
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methods disclosed are examples of exemplary approaches. Based upon
design preferences, it is understood that the specific order or hierarchy of
steps in the method can be rearranged while remaining within the scope
and spirit of the disclosure. The accompanying method claims present
elements of the various steps in a sample order, and are not necessarily

meant to be limited to the specific order or hierarchy presented.

[0036] it is believed that the system and method of the present disclosure
and many of its attendant advantages will be understood by the foregoing
description, and it will be apparent that various changes may be made in
the form, construction and arrangement of the components without
departing from the disclosed subject matter or without sacrificing all of its

material advantages. The form described is merely explanatory.

14
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CLAIMS

What is claimed is:

1. A method, comprising:

obtaining wafer geometry measurements of a wafer prior to the
wafer being chucked by a chucking device;

calculating distortions of the wafer predicted to occur when the
wafer is chucked by the chucking device, wherein the predicted distortions
of the wafer are calculated at least partially based on the wafer geometry
measurements and a mechanics model of the chucking device; and

determining whether to adjust a chucking parameter of the chucking

device at least partially based on the predicted distortions of the wafer.

Z. The method of claim 1, wherein the chucking parameter includes at

{east one of: a chucking pressure and a chucking sequence.

3. The method of claim 1, wherein the predicted distortions include at
least one of: a predicted in-plane distortion and a predicted out-plane

distortion.

4. The method of claim 1, wherein the predicted distortions are

calculated at least in part utilizing a finite element (FE) prediction model.

5. The method of claim 1, wherein the mechanics model is configured
to simulate contact mechanics of the wafer and the chucking device based
on the wafer geometry measurements and at least one of: chuck flatness
data, initial contact configuration between the wafer and the chucking

device, and frictions between the wafer and the chucking device.
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6. The method of claim 1, wherein the chucking parameter is adjusted
to optimize distortions of the wafer predicted to occur when the wafer is

chucked by the chucking device.

7. The method of claim 1, wherein the chucking parameter is adjusted

to minimize overlay errors.

8. The method of claim 1, wherein said obtaining wafer geometry
measurements of the wafer further comprises:

obtaining a first set of wafer geometry measurements of the wafer
prior to the wafer undergoing a fabrication process; and

obtaining a second set of wafer geometry measurements of the wafer

after the fabrication process.

9. The method of claim 1, wherein the chucking device is utilized to
chuck the wafer during at least one of: a lithography process, a chemical-
mechanical polishing process, a rapid thermal processing process and a

chemical vapor deposition process.

10.  The method of claim 1, wherein the chucking device is utilized to
chuck the wafer during a lithography process, and wherein the chucking
parameter is utilized to optimize distortions of the wafer during the

{ithography process.

11. The method of claim 10, wherein the chucking parameter utilized to
optimize distortions of the wafer during the lithography process includes an

optimal chucking sequence.

12. The method of claim 11, wherein the optimal chucking sequence

reduces overlay errors, enables a lithography scanner to reduce focus or

16
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overiay mapping points and thereby improves throughput of the lithography

scanner.

13. A method, comprising:

obtaining wafer geometry measurements of a wafer prior to the
wafer being chucked by a chucking device;

calculating distortions of the wafer predicted to occur when the
wafer is chucked by the chucking device, wherein the predicted distortions
of the wafer are calculated at least partially based on the wafer geometry
measurements and a mechanics model of the chucking device; and

feed-forwarding the predicted distortions of the wafer to a
{ithography tool to facilitate application of anticipatory corrections at least

partially based on the predicted distortions of the wafer.

14. The method of claim 13, wherein the predicted distortions include at
{east one of. a predicted in-plane distortion and a predicted out-plane

distortion.

15.  The method of claim 13, wherein the predicted distortions are

calculated at least in part utilizing a finite element (FE) prediction model.

16.  The method of claim 13, wherein the mechanics model is configured
to simulate contact mechanics of the wafer and the chucking device based
on the wafer geometry measurements and at least one of: chuck flatness
data, initial contact configuration between the wafer and the chucking

device, and frictions between the wafer and the chucking device.

17.  The method of claim 13, wherein said obtaining wafer geometry

measurements of the wafer further comprises:

17
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obtaining a first set of wafer geometry measurements of the wafer
prior to the wafer undergoing a fabrication process; and
obtaining a second set of wafer geometry measurements of the wafer

after the fabrication process.

18.  The method of claim 13, further comprising:

determining whether to adjust a chucking parameter of the chucking
device at least partially based on the predicted distortions of the wafer,
wherein the chucking parameter is utilized to optimize distortions of the

wafer to reduce errors uncorrected by anticipatory corrections.

19.  The method of claim 18, wherein the chucking parameter includes an

optimal chucking sequence.

20. The method of claim 19, wherein the optimal chucking seguence
reduces errors, enables a lithography scanner to reduce focus or overlay
mapping points and thereby improves throughput of the lithography

scanner.

21. A system, comprising:

a geometry measurement tool configured to obtain wafer geometry
measurements of a wafer prior to the wafer being chucked by a chucking
device; and

a prediction unit configured to:

calculate distortions of the wafer predicted to occur when the
wafer is chucked by the chucking device, wherein the predicted
distortions of the wafer are calculated at least partially based on the
wafer geometry measurements and a mechanics model of the

chucking device; and

18
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determine whether to adjust a chucking parameter of the
chucking device at least partially based on the predicted distortions

of the wafer.

22. The system of claim 21, wherein the chucking parameter includes at

{east one of: a chucking pressure and a chucking sequence.

23.  The system of claim 21, wherein the predicted distortions include at
least one of: a predicted in-plane distortion and a predicted out-plane

distortion.

24.  The system of claim 21, wherein the predicted distortions are

calculated at least in part utilizing a finite element (FE) prediction model.

25.  The system of claim 21, wherein the mechanics model is configured
to simulate contact mechanics of the wafer and the chucking device based
on the wafer geometry measurements and at least one of: chuck flatness
data, initial contact configuration between the wafer and the chucking

device, and frictions between the wafer and the chucking device.

26.  The system of claim 21, wherein the chucking parameter is adjusted
to optimize distortions of the wafer predicted to occur when the wafer is

chucked by the chucking device.

27.  The system of claim 21, wherein the chucking parameter is adjusted

to minimize overlay errors.

28.  The system of claim 21, wherein the geometry measurement tool is

further configured to:

19
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obtain a first set of wafer geometry measurements of the wafer prior
to the wafer undergoing a fabrication process; and
obtain a second set of wafer geometry measurements of the wafer

after the fabrication process.

29.  The system of claim 21, wherein the chucking device is utilized to
chuck the wafer during at least one of: a lithography process, a chemical-
mechanical polishing process, a rapid thermal processing process and a

chemical vapor deposition process.

30. The system of claim 21, wherein the chucking device is utilized to
chuck the wafer during a lithography process, and wherein the chucking
parameter is utilized to optimize distortions of the wafer during the

lithography process.

31.  The system of claim 30, wherein the chucking parameter utilized to
optimize distortions of the wafer during the lithography process includes an

optimal chucking sequence.

32. The system of claim 31, wherein the optimal chucking segquence
reduces overlay errors, enables a lithography scanner to reduce focus or
overlay mapping points and thereby improves throughput of the lithography

scanner.

33. The system of claim 30, wherein the prediction unit is further
configured to:

feed-forward the predicted distortions of the wafer to the
lithography tool to facilitate application of anticipatory corrections at least

partially based on the predicted distortions of the wafer.
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