
OVERLAY TARGETS WITH ORTHOGONAL UNDERLAYER DUMMYFILL TECHNICAL FIELD t000ij
The present disclosure generally relates to the field of overlay targets
for overlay metrology and more particularly to designing and using overlay
targets with orthogonal underlayer dummyfill. BACKGROUND 100021
Semiconductor devices are often manufactured by producing a plurality of
layers disposed upon a substrate, such as a silicon wafer. The alignment
between the various process layers is typically controlled to ensure proper
functionality and performance of a resulting device. Misalignment between
device features or structures formed within two or more successive layers
is often referred to as overlay error. The ability to detect and correct
overlay error between patterned layers on a wafer is critical to
manufacture of integrated circuits and other semiconductor devices. [0003]
Overlay metrology is a known technique for determining misalignments or
overlay error between patterned device layers, typically by analyzing an
overlay "target" or "mark" disposed proximate to one or more device layers
of interest. For example, overlay measurements may be performed via test
patterns (i.e. one or more overlay target structures) printed together with
various patterned device layers on a wafer. An overlay metrology system may
include an imaging tool configured to collect image frames that are
analyzed by a processing unit to determine a relative 



displacement or misalignment of the pattern elements making up device and
target layers. [0004] Several techniques are currently applied to maintain
or improve process compatibility of substrates supporting overlay targets.
For example, one or more patterned layers of dummy fill (i.e.
non-functional structures or features) may be disposed upon a substrate to
achieve spatial attributes or physical characteristics required under
design rules for certain semiconductor manufacturing or testing equipment.
Further, pattern elements forming target structures or layers of the
metrology target may be constructed from features nominally smaller than a
selected segmentation or sub-pattern to improve process compatibility.
[0005] Despite existing solutions, shortcomings within the art continue to
result in process damage to an overlay metrology target or a lack of target
compatibility with semiconductor manufacturing design rules. Some
deficiencies in the current state of the art include: dishing within or in
the vicinity of the target due to chemical mechanical polishing, etch bias
in the vicinity of the target due to incompatible pattern density,
subsequent parasitic capacitance in a manufactured device due to design
rule violation in the target, lithographic incompatibility of the target
resulting in metrology bias in the overlay measurement, and increase in
metrology footprint on a reticle and wafer to excessive target size.
SUMMARY [0006] The present disclosure is directed to overlay target design
including orthogonal underlayer dummyfill to cure one or more deficiencies
in the current state of the art. In one aspect, the present disclosure is
directed to an overlay target including one or more segmented overlay
pattern elements forming at least one overlay  



target structure. The overlay target further includes one or more inactive
pattern elements forming at least one dummyfill target structure. Each of
the one or more inactive pattern elements may include dummyfill segmented
along an axis orthogonal to a segmentation axis of at least one proximately
disposed overlay pattern element. According to various embodiments, each of
the target structures or layers may be formed from a separate process layer
successively disposed upon a substrate, such as a silicon wafer. [0907] In
another aspect, the disclosure is directed to an overlay metrology system
for performing an overlay measurement on the substrate. The system may
include a sample stage configured to support a substrate with an overlay
target disposed upon the substrate, the overlay target including one or
more segmented overlay pattern elements forming at least one overlay target
structure, the overlay target further including one or more inactive
pattern elements forming at least one dummyfill target structure, each of
the one or more inactive pattern elements including dummyfill segmented
along an axis orthogonal to a segmentation axis of at least one proximately
disposed overlay pattern element. The system may further include at least
one illumination source configured to illuminate the overlay target and at
least one detector configured to receive illumination reflected, scattered,
or radiated from the overlay target. At least one computing system
communicatively coupled to the detector may be configured to determine a
misalignment between at least two layers disposed upon the substrate
utilizing information (e.g. one or more image frames or contrast data)
associated with the illumination reflected, scattered, or radiated from the
overlay target. In some embodiments, the overlay and dummyfill target
structures are twofold or fourfold rotationally symmetric to allow for
certain manufacturing or metrology  advantages. However, twofold or
fourfold rotational symmetry is not required by all applications, such as
those employing scatterometry overlay (SCOL) or diffraction based overlay
(DBO) metrology targets. [0008] In yet another aspect, the disclosure is
directed to a method of performing overlay metrology upon the substrate
including at least the following steps: illuminating an overlay target
disposed upon the substrate, the overlay target including one or more
segmented overlay pattern elements forming at least one overlay target
structure, the overlay target further including one or more inactive
pattern elements forming at least one dummyfill target structure, each of
the one or more inactive pattern elements including dummyfill segmented
along an axis orthogonal to a segmentation axis of at least one proximately
disposed overlay pattern element; detecting illumination reflected,
scattered, or radiated from the overlay target; and determining a
misalignment between at least two layers disposed upon the substrate
utilizing information associated with the detected illumination. [00091 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 



[von] 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. 'IA illustrates an overlay target, in accordance with an embodiment of
this disclosure;        FIG. 18 illustrates a portion of the overlay target
wherein a segmentation axis of a dummyfill pattern element is orthogonal to
a segmentation axis of an overlay pattern element, in accordance with an
embodiment of this disclosure;      FIG. 2A illustrates a two/fourfold
symmetric overlay target, in accordance with an embodiment of this
disclosure;      FIG. 28 illustrates a dummyfill target structure and an
overlay target structure of the two/fourfold symmetric overlay target, in
accordance with an embodiment of this disclosure;      Fla 3A illustrates a
two/fourfold symmetric overlay target, in accordance with an embodiment of
this disclosure;      FIG. 38 illustrates a dummyfill target structure and
an overlay target structure of the two/fourfold symmetric overlay target,
in accordance with an embodiment of this disclosure; 



FIG. 4A illustrates a two/fourfold symmetric overlay target, in accordance
with an embodiment of this disclosure;      FIG. 48 illustrates a dummyfill
target structure and an overlay target structure of the two/fourfold
symmetric overlay target wherein each of the target structures includes a
plurality of pattern elements, in accordance with an embodiment of this
disclosure;      FIG. SA illustrates a twofold symmetric overlay target
wherein a first portion of overlay pattern elements is printed over
dummyfill according to a first exposure, in accordance with an embodiment
of this disclosure;      FIG. 58 illustrates the twofold symmetric overlay
target wherein a second portion of overlay pattern elements is printed over
dummyfill according to a second exposure, in accordance with an embodiment
of this disclosure;      FIG. 6 illustrates an overlay target, in
accordance with an embodiment of this disclosure;      FIG. 7 is a block
diagram illustrating an overlay metrology system, in accordance with an
embodiment of this disclosure; and        FIG. 8 is a flow diagram
illustrating a method of performing overlay metrology, in accordance with
an embodiment of this disclosure. 



DETAILED DESCRIPTION [ooii] Reference will now be made in detail to the
subject matter disclosed, which is illustrated in the accompanying drawings
[0012] FIGS. IA through 8 generally illustrate the design and use of an
overlay with orthogonal underlayer dummyfill in accordance with various
embodiments of this disclosure. US Patent Application Serial No.
13/186,144, at least in part, describes orthogonal alignment of dummyfill
with an overlay target structure disposed below or over the dummyfill.
Additionally, US Patent Application Serial No. 12/455,640 describes
metrology targets at least partially including dummyfill, referred to
therein as "dummy field." US Patent Applications Serial No. 131186,144 and
Serial No. 12/455,640 are incorporated by reference, as if entirely set
forth herein. The following embodiments are provided for illustrative
purposes, and it should be understood that the features and arrangements
described below may be combined to produce additional embodiments. For
example, those skilled in the art will appreciate that portions of the
following embodiments may be combined to achieve an overlay target or an
overlay metrology system complying with a set of manufacturing design rules
or satisfying a selected level of process compatibility. [00131 FIG. IA
illustrates an overlay metrology target 100 in accordance with an
embodiment of this disclosure. The overlay target 100 may include a
plurality of target structures. In some embodiments, the target structures
are manufactured from a separate process layers and successively disposed
upon a  substrate, such as a silicon wafer. The target 100 may include one
or more of inactive pattern elements 102a-102d essentially consisting of
segmented dummyfill. The inactive pattern elements 102a-102d may form at
least a first "dummyfill" target structure. The target 100 may further
include one or more overlay pattern elements 104a-104d formed from overlay
features known to the art, such as those described or referenced in US
Patent Applications Serial No. 13/186,144 and/or Serial No. 12/455,640.
[nu) The overlay pattern elements 104a-104d may form at least a second
"overlay" target structure disposed proximate to the dummyfill target
structure. For example, the overlay target structure may be subsequently
disposed upon the substrate over the dummyfill target structure. Hence, the
dummyfill target structure may be referred to as a "dummyfill underlayer."
The dummyfill 102a -102d and/or overlay pattern elements 104a-104d may be
segmented according to manufacturing/testing design rules or according to a
selected range or selected deviation from design rules. As illustrated by
FIG. 1B, each dummyfill pattern element 102 may be segmented along a first
"dummyfill" segmentation axis 106 that is orthogonal to a second "overlay"
segmentation axis 108 corresponding to at least one segmented overlay
pattern element 104 disposed above or below the dummyfill pattern element
102. Further, in some embodiments at least a first set of one or more
dummyfill pattern elements 102a, 102c is segmented in a direction
orthogonal to a segmentation direction of a second set of one or more
dummyfill pattern elements 102b, 102d. 



[am] The segmented dummyfill pattern elements 102 may include dummyfill
disposed upon empty regions reserved for pattern elements, such as device
or overlay pattern elements, subsequently disposed according to one or more
successive process layers of the  location estimation of at least one
overlay or dummyfill pattern element making up a portion of the overlay
target 100. FIGS, 2A and 2B illustrate a two/fourfold symmetric overlay
target 200 including a dummyfill target structure 201 formed from a
plurality of dummyfill pattern elements 202a-202d disposed proximate to an
overlay target structure 203 formed from a plurality of overlay pattern
elements 204a-204d. In some embodiments, each target structure 201 and 203
is twofold or fourfold rotationally symmetric such that the resulting
target structure 200 formed from the disposition of the overlay target
structure 203 over the dummyfill target structure 201 is correspondingly
twofold or fourfold rotationally symmetric. In some embodiments, for
example, the target 200 is fourfold rotationally symmetric. Further, each
of the dummyfill pattern elements 202a-202d may include single-axis
segmentation dummyfill forming a twofold rotationally symmetric
sub-pattern. [0016] In some embodiments, the durnmyfill sub-patterns
202a-202d are segmented along a selected axis wherein the size and spacing
of the dummyfill segments along the segmentation axis are selected
according to spatial or physical characteristics of overlay pattern
elements 204a-204d printed over the dummyfill pattern elements 202a-202d.
For example, the dummyfill segmentation may be selected according to
feature size, spacing, and/or segmentation of the subsequently printed
overlay pattern elements 204a-204d in order to avoid contamination of a
metrology signal associated with overlay features disposed upon the
substrate orthogonal to the dummyfill segments. In some embodiments, pitch
and/or feature size of dummyfill segmentation is substantially larger than
minimum design rules for an exposure tool, such as a lithographic exposure
tool, on which the dummyfill sub-patterns are to be exposed (Le. printed or
disposed upon a surface of the substrate). The oversized  segmentation may
advantageously reduce pullback (e.g. asymmetric pullback) of line ends.
[0017] As illustrated in FIG. 3A, an overlay metrology target 300 may
include single-axis segmented dummyfill pattern elements 302a-302d with
proximately disposed overlay pattern elements 304a-304d, whereby the
boundaries of the subsequently overlaid sub-patterns are completely within
boundaries formed by the dummyfill sub-patterns. FIG. 38 further
illustrates a dummyfill target structure 301 formed from the dummyfill
pattern elements 302a-302d and an overlay target structure 303 formed from
the overlay pattern elements 304a-304d. In some embodiments, a selected
distance between the boundaries of the dummyfill sub-patterns and the
overlaid sub-patterns is greater than a predetermined optical exclusion
zone. The distance between the boundaries may be greater than the
predetermined optical exclusion zone only along an axis parallel or an axis
perpendicular to the dummyfill segmentation axis, or in both the parallel
and perpendicular directions. 



[0018] As shown in FIGS. 4A and 4B, a twofold/fourfold rotationally
symmetric overlay target 400 may include a plurality of overlay and
dummyfill sub-patterns in each quadrant. For example, each quadrant of the
overlay target 400 may include six dummyfill pattern elements 402a-402d
forming a dummyfill target structure 401. Each quadrant may further include
five overlay pattern elements 404a-404d forming an overlay target structure
403 disposed on top of the dummyfill target structure 401. A twofold
rotationally symmetric overlay target may be similarly designed with a
plurality of overlay and dummyfill sub-patterns in each of the top and
bottom or left and right halves.  more side-by-side exposures. For example,
in an embodiment of an overlay target 500 illustrated in FIGS. 5A and 5B,
overlay pattern elements 504a and 504b are printed over a dummyfill
underlayer 502a and 502b according to a first exposure (see FIG. 5A) and a
second exposure (see FIG. 58). The segmented dummyfill sub-patterns may be
printed in separate exposures where there is no exclusion zone between the
overlay sub-patterns. Further, the dummyfill segmentation may be identical
for each of the dummyfill sub-patterns and aligned according to a
lithographic overlay tolerance. In some embodiments, the overlay target may
further include subsequently overlaid segmented dummyfill sub-patterns with
identical segmentation and in alignment within the lithographic overlay
tolerance. [0920] In some embodiments, such as the exemplary embodiment
illustrated in FIGS. 2A and 2B, the overlay target 200 may further include
overlay sub-patterns 204a-204d andlor durnmyfill sub-patterns 202a-202d
having internal edges (i.e. including a rectangular opening or "window")
which may be measured to estimate the location of at least one pattern
element defining an overlay or dummyfill sub-pattern. Accordingly, the
overlay target 200 may include an arrangement enabling sub-pattern location
estimation in a direction parallel andfor perpendicular to a segmentation
axis of each overlay or dummyfill pattern element. In some embodiments, the
sub-pattern location estimation may be performed only in a direction
perpendicular to dummyfill segmentation lines to avoid enhanced scanner
aberration sensitivity at an edge location, particularly as a function of
scanner focus. Alternatively, the sub-pattern location estimation may be
performed only in a direction parallel to dummyfill segmentation lines to
avoid design rule violations. [0021] Certain embodiments of the overlay
target may be advantageous for specific metrology or process compatibility



WO 2013/177208PCT/US2013/042089 requirements.In one embodiment, for
example, a fourfold rotationally symmetric overlay target may include a
plurality of layers (e.g. four layers). Each quadrant of the overlay target
may include two segmented dummyfill sub-patterns enabling measurement of
overlay along a first axis orthogonal to the dummyfill segmentation. Each
quadrant may further include two segmented overlay sub. patterns
subsequently disposed over the dummyfill pattern elements. The overlaid
sub-patterns may be arranged to enable measurement of overlay along a
second axis orthogonal to the first axis (i.e. axis of measurement for the
dummyfill sub-patterns). Alternatively, the overlaid sub-patterns may be
arranged to enable measurement of overlay along a second axis parallel to
the first axis. [0022] In another exemplary embodiment, each quadrant of a
(two layer) fourfold rotationally symmetric overlay target may include a
single-axis segmented dummyfill sub-pattern substantially filling the
respective quadrant with the exception of an opening (or window) having
internal edges. The inner edges of the opening may be measured for
sub-pattern location estimation in a direction parallel to the dummyfill
segmentation. The target may further include a segmented overlay
sub-pattern subsequently disposed over the dummyfill sub-pattern. The
overlay sub-pattern may be segmented in accordance with manufacturing
design rules. Additionally, edges of the overlay sub-pattern may be
measured for sub-pattern location estimation in a direction parallel to the
dummyfill segmentation axis. [00231 In another exemplary embodiment, a
twofold rotationally symmetric (four layer) overlay target comprising may
include four segmented dummyfill sub-patterns (two in an X direction and
two in a Y direction). Each of the dummyfill sub-patterns may be arranged
to enable measurement of overlay along a respective measurement axis. The
overlay target may further include twelve segmented overlay sub-patterns
(six in an X direction and six in a Y direction). Each of the overlay
sub-patterns subsequently printed over the dummyfill sub-patterns may be
arranged to further enable measurement of overlay along a respective
measurement axis. [0024] Those skilled in the art will appreciate the
exemplary nature of the foregoing embodiments, and as such, the embodiments
described herein should be understood as being illustrative and not
intended to limit the disclosure in any way. In some embodiments,
segmentation is based upon feature size of device or overlay layers in
excess of minimum design rules, thereby increasing the process window of a
sub-pattern to be greater than that of the resulting device. Further, the
segmentation may be relatively small in comparison to the geometry of the
sub-pattern itself. According to various embodiments, a segmented
single-axis dummyfill underiayer may cover at least 50% of a process layer
to improve metrology performance and process compatibility. 



100251 Various modifications are contemplated in segmentation
spacing/pitch, number of process layers, symmetry, and other attributes of
a metrology target. The embodiments, described above are illustrative of
various features but are not intended to restrict the present disclosure in
any way. For instance, various embodiments herein describe a twofold or
fourfold rotationally symmetric overlay metrology target, but
twofold/fourfold symmetry is not required in all applications. In some
embodiments, illustrated by FIG. 6, an overlay metrology target 600 is
neither twofold nor fourfold rotationally symmetric as a whole. However,
various portions of the overlay target 600, such individual sub-patterns or
groupings of two or more sub-patterns, may be at least twofold symmetric.
[0026] Some applications, such as SCOL or DBO metrology, do not require a
twofold/fourfold symmetric target. For example, the overlay target 600 may
include a first plurality of overlay pattern elements 602a-602d forming a
first overlay target structure and a second plurality of overlay pattern
elements 604a-604d forming a second overlay target structure, both target
structures successively formed over a dummyfill under layer including
orthogonally aligned inactive pattern elements 606a-606d. As further shown
in FIG. 6, the dummyfill segmentation (i.e. spacing and pitch) in a first
(X) direction may differ from the dummyfill segmentation in a second (Y)
direction. [00271 In some embodiments, the target 600 allows for overlay
measurement in a first direction according to a first target structure or
layer defined by the first plurality of overlay pattern elements 602a-602d.
Further, overlay may be measured in at least a second direction according
to a second target structure or layer defined by the second plurality of
overlay pattern elements 604a-604d. Those skilled in the art will
appreciate that the number of layers and type (e.g. device, dummyfill, or
overlay layers) may be varied without departing from the scope of this
disclosure. 100281 FIG. 7 is a block diagram illustrating an overlay
metrology system 700 in accordance with an embodiment of this disclosure.
The overlay metrology system 700 may include an optical metrology system,
such as the systems described or referenced in US Patent Application Serial
No. 13/186,144. The system 700 may include at least one illumination source
702 configured to illuminate an overlay metrology target 704 disposed upon
a substrate 706, where the overlay target 704 includes a target in
accordance with the foregoing embodiments. The substrate 706 may be
supported by a sample stage 708, which may include at least one linear or
rotating actuator for translating or rotating the substrate to a selected
position. 



[0029] The system may include at least one beam splitter 712 configured to
direct illumination emanating from the illumination source 702 along at
least a first (object) path to the overlay target 704 and second
(reference) path delineated by reference optics 716, such as a reference
mirror. Illumination reflected, scattered, or radiated from the surface of
the substrate 706 including the overlay target 704 may be collected via an
objective lens 714 and directed along a collection path to at least one
detector 710. At least one computing system 718 in communication with the
detector 710 may be configured to collect imaging data associated with the
illumination received from the surface of the substrate 706. The computing
system 710 may be configured to determine an overlay error or spatial
misalignment between at least two layers formed on the substrate 706
utilizing information (e.g. image frames or contrast data) associated with
the imaging data collected for the overlay target 704. [0030] It should be
recognized that the various steps and functions described throughout the
present disclosure may be carried out by a single computing system or by
multiple computing systems. For example, the computing system 718 may
include, but is not limited to, a personal computing system, mainframe
computing system, workstation, image computer, parallel processor, or any
other device known in the art. In general, the computing system 718 may
include at least one single-core or multiple-core processor configured to
execute program instructions 722 from at least one carrier medium 720.
[0031] FIG. 8 generally illustrates a method 800 of performing overlay
metrology in accordance with the overlay metrology system 700. It is
recognized, however, that one or more steps of method 800 may be executed
via systems or devices varying from the foregoing embodiments of system 700
without departing from the essence of the present disclosure. In an
embodiment, the method 800 may Include at least the following steps. At
step 802, the overlay metrology target 704 disposed upon the substrate 706
is illuminated. At step 804, illumination reflected, scattered, or radiated
by the target Is collected via collection optics, such as the objective
lens 714 and directed to at least one imaging detector 710, such as a TDI
camera. At step 806, the imaging data is processed to determine a
misalignment between at least two layers disposed upon the substrate. It is
noted herein that the imaging data may be processed according to any
overlay metrology algorithm known to the art. For example, a spatial
comparison between pattern elements forming the target structure and/or
patterns formed from device features may be performed to determine a
relative displacement (i.e. overlay error). 



10032) In some embodiments, only inner edges of dummyfill pattern elements
are measured to avoid polish damage. In some embodiments, a location of at
least one dummyfill pattern element is determined via measurement in a
first direction and a location of at least one overlay pattern element
subsequently disposed upon the substrate 706 is determined via measurement
in a second direction (e.g. along an axis orthogonal to the first
direction). Further, edge locations of overlay or dummyfill sub-patterns
segmented both parallel and perpendicular to the direction of measurement
may be measured in order to determine a bias of measurement due resulting
from the direction of the segmentation.  0a33] Those having skill in the
art will appreciate that there are various vehicles by which processes
and/or systems and/or other technologies described herein can be effected
(e.g., hardware, software, and/or firmware), and that the preferred vehicle
will vary with the context in which the processes and/or systems and/or
other technologies are deployed. Program instructions implementing methods
such as those described herein may be transmitted over or stored on carrier
media. A carrier medium may include a transmission medium such as a wire,
cable, or wireless transmission link. The carrier medium may also include a
storage medium such as  a read-only memory, a random access memory, a
magnetic or optical disk, or a magnetic tape. [0034] An of the methods
described herein may include storing results of one or more steps of the
method embodiments in a storage medium. The results may include any of the
results described herein and may be stored in any manner known in the art.
The storage medium may include any storage medium described herein or any
other suitable storage medium known in the art. After the results have been
stored, the results can be accessed in the storage medium and used by any
of the method or system embodiments described herein, formatted for display
to a user, used by another software module, method, or system, etc.
Furthermore, the results may be stored "permanently," "semi-permanently,"
temporarily, or for some period of time. For example, the storage medium
may be random access memory (RAM), and the results may not necessarily
persist indefinitely in the storage medium. [0035] Although particular
embodiments of this invention have been illustrated, it is apparent that
various modifications and embodiments of the invention may be made by those
skilled in the art without departing from the scope and spirit of the
foregoing disclosure. Accordingly, the scope of the invention should be
limited only by the claims appended hereto.  



CLAIMS What is claimed is:  1. An overlay target, comprising:       one or
more segmented overlay pattern elements forming at least one overlay target
structure; and       one or more inactive pattern elements forming at least
one dummyfill target structure, each of the one or more inactive pattern
elements including dummyfill segmented along an axis orthogonal to a
segmentation axis of at least one proximately disposed overlay pattern
element.  2. The overlay target of claim 1, wherein the one or more
inactive pattern elements form at least one twofold or fourfold
rotationally symmetric overlay target structure, and wherein the one or
more overlay pattern elements form at least one twofold or fourfold
symmetric dummyfill target structure  3. The overlay target of claim 1,
wherein the one or more inactive pattern elements include dummyfill
segments disposed upon one or more regions reserved for overlay pattern
elements of at least one subsequent process layer. 



4. The overlay target of claim 1, wherein the one or more inactive pattern
elements include dummyfill segments disposed proximate to edge regions of
the one or more inactive pattern elements to enable location estimation of
at least one pattern element.  5. The overlay target of claim 1, wherein
each of the one or more inactive pattern elements is twofold rotationally
symmetric. WO 2013/177208PCT/US2013/042089  6. The overlay target of claim
1, wherein the one or more overlay pattern elements are formed over the one
or more inactive pattern elements.  7. The overlay target of claim 1,
wherein the one or more inactive pattern elements are segmented according
to selected pitch or feature size which is substantially greater than
minimum design rules specified for an exposure tool configured to expose
the one or more inactive pattern elements.  8. The overlay target of claim
1, wherein the one or more overlay pattern elements are formed on a
subsequent process layer over the one or more inactive pattern elements
within boundaries defined by the one or more inactive pattern elements.  9.
The overlay target of claim 8, wherein a distance between the boundaries
and the one or more overlay pattern elements is greater than a
predetermined optical exclusion zone along an axis parallel to a dummyfill
segmentation axis. 



10. The overlay target of claim 8, wherein a distance between the
boundaries and the one or more overlay pattern elements is greater than a
predetermined optical exclusion zone along an axis perpendicular to a
dummyfill segmentation axis.  11. The overlay target of claim 8, wherein a
selected distance between the boundaries and the one or more overlay
pattern elements is greater than a predetermined optical exclusion zone
along an axis parallel to a dummyfill segmentation axis and along an axis
perpendicular to the dummyfill segmentation axis.  12, The overlay target
of claim 8, wherein the one or more inactive pattern elements are printed
via two or more side-by-side exposures.  13. The overlay target of claim 8,
wherein the one or more overlay pattern elements include an aperture with
internal edges enabling location estimation of at least one pattern
element.  14. The overlay target of claim 1, wherein the one or more
inactive pattern elements include uniformly spaced dummyfill segments
printed via separate exposures and aligned according to a lithographic
overlay tolerance.  15. The overlay target of claim 1, wherein the one or
more inactive pattern elements include uniformly spaced dummyfill segments
formed on a subsequent process layer, wherein the dummyfill segments are
printed via separate exposures and aligned according to a lithographic
overlay tolerance. 



16. The overlay target of claim 1, wherein one or more of the pattern
elements are segmented according to a feature size.  17. The overlay target
of claim 1, wherein the segmented dummyfill covers a majority of at least
one layer disposed upon a substrate.  18. The overlay target of claim 1,
wherein the one or more overlay pattern elements and the one or more
inactive pattern elements form at least a first target structure overlaid
on a second target structure, each quadrant of the overlaid target
structures including:       two inactive pattern elements formed from
segmented dummyfill arranged to enable overlay measurement along a first
axis orthogonal to a dummyfill segmentation axis; and        two segmented
overlay pattern elements subsequently disposed proximate to the at least
two inactive pattern elements.  19. The overlay target of claim 18, wherein
the first target structure and the second target structure are fourfold
rotationally symmetric. 



20. The overlay target of claim 18, wherein the two overlay pattern
elements are arranged to enable overlay measurement along a second axis
orthogonal to the first axis.  21. The overlay target of claim 18, wherein
the two overlay pattern elements are arranged to enable overlay measurement
along a second axis parallel to the first axis.  22. The overlay target of
claim 1, wherein the one or more overlay pattern elements and the one or
more inactive pattern elements form at least a first fourfold rotationally
symmetric target structure overlaid on a second fourfold rotationally
symmetric target structure, each quadrant of the overlaid target structures
including:       an inactive pattern element formed from segmented dummy
fill, the inactive pattern element substantially filling the respective
quadrant except for a portion of the respective quadrant including an
aperture with internal edges enabling location estimation of at least one
pattern element in at least one direction parallel to a dummyfill
segmentation axis; and       a segmented overlay pattern element
subsequently disposed proximate to the inactive pattern element, the
overlay pattern element including one or more edges enabling location
estimation of at least one pattern element in the at least one direction
parallel to the dummyfill segmentation axis.   23, The overlay target of
claim 1, wherein the one or more overlay pattern elements and the one or
more inactive pattern elements form at least a first twofold rotationally
symmetric target structure overlaid on a second twofold rotationally
symmetric target structure, including: 



four inactive pattern elements formed from segmented dummyfill, each of the
four inactive pattern elements arranged to enable overlay measurement along
a respective axis; and       twelve segmented overlay pattern elements
subsequently disposed proximate to the four inactive pattern elements, each
of the twelve overlay pattern element arranged to enable overlay
measurement along a respective axis.  24, A system for performing overlay
measurements, comprising:       a sample stage configured to support a
substrate with an overlay target disposed upon the substrate, the overlay
target including one or more segmented overlay pattern elements forming at
least one overlay target structure, the overlay target further including
one or more inactive pattern elements forming at least one dummyfill target
structure, each of the one or more inactive pattern elements including
dummyfill segmented along an axis orthogonal to a segmentation axis of at
least one proximately disposed overlay pattern element;       at least one
illumination source configured to illuminate the overlay target;       at
least one detector configured to receive illumination reflected, scattered,
or radiated from the overlay target; and       at least one computing
system communicatively coupled to the detector and configured to determine
a misalignment between at least two layers disposed upon the substrate
utilizing information associated with the illumination reflected,
scattered, or radiated from the overlay target, 



25. The system of claim 24, wherein the one or more inactive pattern
elements form at least one twofold or fourfold rotationally symmetric
overlay target structure, and wherein the one or more overlay pattern
elements form at least one twofold or fourfold symmetric dummyfill target
structure.  26. The system of claim 24, wherein the one or more inactive
pattern elements include dummyfill segments disposed upon one or more
regions reserved for overlay pattern elements of at least one subsequent
process layer.  27. The system of claim 24, wherein the one or more
inactive pattern elements include dummyfill segments disposed proximate to
edge regions of the one or more inactive pattern elements to enable
location estimation of at least one pattern element.  28. The system of
claim 24, wherein the computing system is further configured to determine a
location of at least one pattern element based upon information collected
in a direction perpendicular or parallel to the dummyfill segments.  29.
The system of claim 24, wherein the computing system is further configured
to determine a location of at least one pattern element based upon
information collected in a direction perpendicular to the dummyfill
segments and information collected in a direction parallel to the dummyfill
segments.  30. The system of claim 24, wherein the computing system is
further configured to determine a location of at least one inactive pattern
element based upon information collected in a first direction and further
configured to determine a location of at least one overlay 



pattern element based upon information collected in a second direction.
31. The system of claim 24, wherein the computing system is further
configured to determine a measurement bias due to direction of segmentation
based upon edges of at least one pattern element located in first direction
parallel to a measurement axis and edges of the at least one pattern
element located in a second direction perpendicular to the measurement
axis.  32. The system of claim 24, wherein the computing system is
configured to measure overlay alignment in a first direction. 33, The
system of claim 32, wherein the computing system is further configured to
measure overlay alignment in a second direction, wherein the first
direction is associated with a first overlay target structure disposed upon
the substrate, and wherein the second direction is associated with a second
overlay target structure subsequently disposed upon the substrate.  34. The
system of claim 32, wherein the computing system is further configured to
measure overlay alignment in a second direction, wherein the first
direction is associated with an overlay target structure disposed upon the
substrate over a dummyfill target structure, and wherein the second
direction is associated with the dummyfill target structure.  35. A method
of performing overlay measurements, Comprising: 



illuminating an overlay target disposed upon a substrate, the overlay
target including one or more segmented overlay pattern elements forming at
least one overlay target structure, the overlay target further including
one or more inactive pattern elements  forming at least one dummyfill
target structure, each of the one or more inactive pattern elements
including dummyfill segmented along an axis orthogonal to a segmentation
axis of at least one proximately disposed overlay pattern element;
detecting illumination reflected, scattered, or radiated from the overlay
target; and       determining a misalignment between at least two layers
disposed upon the substrate utilizing information associated with the
detected illumination.  36. The method of claim 35, wherein the one or more
inactive pattern elements form at least one twofold or fourfold
rotationally symmetric overlay target structure, and wherein the one or
more overlay pattern elements form at least one twofold or fourfold
symmetric dummyfill target structure.  37. The method of claim 35, wherein
the one or more inactive pattern elements include dummyfill segments
disposed upon one or more regions reserved for overlay pattern elements of
at least one subsequent process layer. 



38. The method of claim 36, wherein the one or more inactive pattern
elements include dummyfill segments disposed proximate to edge regions of
the one or more inactive pattern elements to enable location estimation of
at least one pattern element.  39. The method of claim 35, further
comprising:       determining a location of at least one pattern element
based upon information associated with illumination detected in a direction
perpendicular or parallel to the dummyfill segments. 40. The method of
claim 35, further comprising:         determining a location of at least
one pattern element based upon information associated with illumination
detected in a direction perpendicular to the dummyfill segments and
information associated with illumination detected in a direction parallel
to the dummyfill segments. 41. The method of claim 35, further comprising: 



determining a location of at least one inactive pattern element based upon
information associated with illumination detected along a first measurement
axis; and      determining a location of at least one overlay pattern
element based upon information associated with illumination detected along
a second measurement axis. 42. The method of claim 36, further comprising:
determining a measurement bias due to direction of segmentation based upon
edges of at least one pattern element located in first direction parallel
to a measurement axis and edges of the at least one pattern element located
in a second direction perpendicular to the measurement axis. 43. The system
of claim 35, further comprising: measuring overlay alignment in a first
direction. 44. The system of claim 43, further comprising:      measuring
overlay alignment in a second direction, wherein the first direction is
associated with a first overlay target structure disposed upon the
substrate, and wherein the second direction is associated with a second
overlay target structure subsequently disposed upon the substrate. 



45. The system of claim 43, further comprising:        measuring overlay
alignment in a second direction, wherein the first direction is associated
with an overlay target structure disposed upon the substrate over a
dummyfill target structure, and wherein the second direction is associated
with the dummyfill target structure. 






