
SPACER FILL STRUCTURE, METHOD AND DESIGN STRUCTURE FOR
REDUCING DEVICE VARIATION FIELD OF THE INVENTION
[0001] The invention relates to a design structure for
spacer fill structures and, more particularly, to
spacer fill structures, a method of manufacturing and
a design structure for reducing device variation.
BACKGROUND [0002] Minimizing device variation
continues to grow in importance as a device is scaled
from node to node. However, total variation is
increasing for many device components as the device is
scaled and so finding ways to reduce these affects is
critical to delivering product level importance. For
example, one element that is introducing additional
variation is across chip spacer thickness variation.
[0003] More specifically, as silicon technologies
offer constantly increasing levels of integration and
scaling, integrated circuit designers are continually
challenged to increase productivity and produce larger
and larger designs with the same or less resources.
Smaller circuit elements, sometimes referred to as
"macros," each of which include a predetermined
structure for a part of an integrated circuit (IC) can
be used repetitively for addressing this challenge.
For example, the use of repetitive circuit elements
eliminates the need for the IC designer to continually
re design sections of the chip, and therefore improves
productivity. As a result, design reuse methodology
involving the use of IC circuit elements has become an
essential 



part of IC design.[0004] However, the designer that
uses IC circuit elements is challenged to provide a
product that has predictable functioning for these IC
circuit elements. One challenge is matching the
electrical behavior of two or more instances of the
same circuit element in different locations in an IC
design. This is generally at odds with automatically
generated dummy shapes, which are placed in the
overall design after the layout is complete, and after
the designer has performed all circuit analyses.
[0005] In particular, if the design system uses
automatically placed "dummy fill," or other
auto-generated dummy shapes, the dummy fill shapes
will be automatically placed around the circuit
element. If the circuit element is a sensitive
circuit, the designer may wish to insure that every
instance of the circuit element function matches as
identically as possible to every other instance within
the IC. This is at odds with auto-generated dummy
shapes, as they are typically located on a consistent
grid across an IC design such that different instances
of the circuit element may find themselves in
substantially different local environments. That is,
there is no guarantee that different instances of the
same circuit element will see the same local
environment, e.g., dummy fill and hole shapes, when
placed within the IC design. [0006] Any resulting
mismatch in electrical parameters (e.g., resistance,
capacitance, etc.) is unknown to the designer, and
acts to degrade the function of the precision circuits
in question. More specifically, even though the
transistors may be designed the same, the resultant
device is a non-uniform design due to the placement
and shape of the dummy fill shapes. That is, the shape
and density of the transistors 



(gates) of the device will affect the area in which
dummy fill shapes can be placed on the chip which, in
turn, will affect the characteristics of the
transistor.[0007] As an example, the density of the
device will affect the shape and number of the dummy
fill shapes, i.e., the more transistors the less space
for dummy fill spacers. And, due to such variations,
the transistor performance and characteristics will be
affected which results in a tradeoff between speed and
power consumption. For example, non-uniformity in
design results in transistors of faster and slower
speeds, as well as transistors that consume more and
less power. Taking this as a starting point, the
device will be limited, e.g., only as fast, by the
slowest of the transistors. Likewise, the device will
consume more power. [0008] In order to address this
issue, many designers attempt to inhibit the automatic
generation of dummy shapes in the vicinity of
sensitive circuits, and place all required dummy
shapes by hand. This approach, however, is more
difficult for the designer, and is generally
detrimental to the overall manufacturability and
process window. Accordingly, there exists a need in
the art to overcome the deficiencies and limitations
described hereinabove. SUMMARY [0009] In a first
aspect of the invention, a structure comprises a
plurality of dummy fill shapes in different areas of a
device which are configured such that gate perimeter
to gate area ratio will result in a total perimeter
density being uniform across a chip. [0010] In
embodiments, the dummy fill shapes are gate structures
in inactive 



areas of the device. The dummy fill shapes have
different shapes in a same area or the different areas
of the device. Example shapes include an E shape, a C
shape, aconcentric pattern, parallel and perpendicular
gate portions, and parallel gates. The different
shapes include spacer material about a perimeter
portion of the different shapes. A ratio of the area
of the spacer material to gate area is different about
the different shapes. The spacer material is formed
over at least a portion of an inactive region of the
device. The inactive gates and spacer material form
the dummy fill shapes and may be perpendicular to an
inactive portion of the substrate, overlap with the
substrate, extend past the substrate or be completely
within the substrate forming the inactive region of
the device. [0011] In another aspect of the invention,
a method comprises generating dummy fill shapes of
different shapes such that a sum of the dummy fill
shapes gate perimeter and active gates gate perimeter
in each localized area is substantially uniform such
that the gate perimeter density and gate area density
being uniform across a chip. [0012] In another aspect
of the invention, a dummy fill shape generator
comprises a module configured to adjust or modify
different dummy fill shapes throughout a device until
there is substantial uniform perimeter area density
throughout each of different areas of the device.
[0013] In yet another aspect of the invention, a
design structure is embodied in a machine readable
medium for designing, manufacturing, or testing an
integrated circuit. The design structure comprises a
plurality of dummy fill shapes in different 



areas of a device which are configured such that gate
perimeter to gate area ratio will result in a total
perimeter density being uniform across a chip.BRIEF
DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
[0014] The present invention is described in the
detailed description which follows, in reference to
the noted plurality of drawings by way of non-limiting
examples of exemplary embodiments of the present
invention. [0015] FIGS. Ia-Ie show illustrative
examples of dummy fill structures for uniform
perimeter area density in accordance with the present
invention; [0016] FIG. 2 is a block diagram of a
design environment in accordance with the invention;
[0017] FIG. 3 shows a flow diagram implementing
process steps in accordance with the invention; and
[0018] FIG. 4 is a flow diagram of a design process
used in semiconductor design, manufacture, and/or
test. DETAILED DESCRIPTION [0019] The invention
relates to a design structure for spacer fill
structures and, more particularly, to spacer fill
structures, a method of manufacturing and a design
structure for reducing device variation. More
specifically, the present invention provides a method
and design structure to control gate perimeter density
such that it is uniform across the chip so that
spacers form uniform thickness. In embodiments, the
gate perimeter includes active and dummy gates.
Advantageously, this results in improved uniformity of
the spacer thickness and hence improved device
performance. 



As such, the resultant device of the present invention
will optimally perform at design speeds and power
consumption.[0020] In implementation, by adjusting the
shape of the dummy gate structure it is possible to
change the gate perimeter to gate area ratio. This
allows modification of the gate perimeter density in
localized areas without modifying the gate area
density (which is critical for lithography patterning,
etch, and anneals). Thus, it is contemplated by the
invention to control the total gate perimeter density
(active and dummy) so that the total perimeter density
is uniform across the chip. [0021] FIGS. Ia-Ie show
illustrative examples of dummy fill structures for
uniform perimeter area density in accordance with the
present invention. It should be recognized that FIGS.
Ia-Ie are not to scale and that in implementing the
present invention the gate perimeter and gate area are
modified such that the gate perimeter and gate area
can be made uniform. As seen in these representative
illustrations, by adjusting the shape of the dummy
gate structure it is possible to change the gate
perimeter to gate area ratio thereby allowing
modification of the gate perimeter density in
localized areas without modifying the gate area
density. Those of skill in the art will realize that
the embodiments will result in spacers forming uniform
thickness. Also, those of skill in the art will
recognize that the dummy fill structures of FIGS.
Ia-Ie are merely illustrative examples of the
different shapes that are contemplated by the
invention. As such, the present invention contemplates
many different fill structure shapes including, in
embodiments, a combination of standard fill shapes
with non-standard fill shapes. The shapes shown in
FIGS. Ia-Ie should 



thus not be considered limiting features of the
present invention. [0022] More specifically, FIGS.
Ia-Ie show dummy gates 100 of different shapes formed
in an inactive area 200 of the device. The dummy gates
100 may be manufactured using conventional
lithographic and etching processes, and maycomprise,
for example, polysilicon. The inactive area 200 may
be, for example, a silicon substrate. FIGS. Ia-Ie also
show spacer material 300 formed about the perimeter of
each of the different dummy gates 100. The spacer
material 300 may be, for example, a thermal oxide,
nitride or a combination of oxide and nitride, all
well known to those of skill in the art. The spacer
material 300 may be deposited and formed using
conventional deposition and etching processes, which
do not need further explanation herein. As should be
recognized, the dummy gates and respective spacer
material form the dummy fill structures. [0023] In
implementing the present invention, it is possible to
control the spacer density (area of the spacers) about
the dummy gates 100 by providing different shapes of
the dummy gates 100. This, in turn, allows the
designer to control gate perimeter density to be
uniform across the chip so that spacers form of
uniform thickness. The gate perimeter includes active
and dummy gates. In implementation, by adjusting the
shape of the dummy gate structure it is possible to
change the gate perimeter to gate area ratio. This
allows modification of the gate perimeter density in
localized areas without modifying the gate area
density (which is critical for lithography patterning,
etch, and anneals). Thus, as a result of modifying the
ratio of gate area to gate perimeter for area
uniformity across the device, it is possible to 



ensure uniformity of processing across the device.
This uniformity of processing, e.g., thermal annealing
and etching process across the entire device, will
ensure that the device will run at design speeds and
power consumption. That is, the present invention will
reduce processing variations resulting in more or less
leaky and/or nonleaky gates and hence consistent Vt
across the various transistors.[0024] FIG. Ia shows a
dummy gate 100 in the shape of an "E", which includes
parallel and perpendicular portions. In this
embodiment, the dummy gates 100 and spacer material
300 extend beyond the inactive portion of the
substrate 200. FIG. Ib shows a plurality of dummy
gates 100 in a grid pattern. More specifically, FIG.
Ib shows nine distinct dummy gates 100, each having
perimeter areas filled with spacer material 300. In
this embodiment, some of the dummy gates 100 and
spacer material 300 extend beyond the inactive portion
of the substrate 200. FIG. Ic shows a dummy gate 100
in the shape of a "C". In this embodiment, the
portions of the legs of the C shape dummy gate 100 and
spacer material 300 extend beyond the inactive portion
of the substrate 200. FIG. Id shows three parallel
dummy gates 100. In this and other embodiments, the
gates and spacer material forming the dummy fill
shapes can be perpendicular to a substrate forming the
inactive region of the device. FIG. Ie shows dummy
gates 100 in a substantially concentric pattern, with
a large area for spacer material 200 in a middle of
the structure. [0025] As discussed above, other shapes
are also contemplated by the present invention in
order to change the gate perimeter to gate area ratio.
Also, as seen from these figures, as it is possible to
control gate perimeter density to be uniform across 



the chip, the spacers will form of uniform thickness.
This will ensure that the thickness of the spacer
material on active transistors will be more uniform
across the device, as different patterns can be used
in different areas. Also, as seen in these figures and
contemplated by the invention, the gates and spacer
material forming the dummy fill shapes can be
perpendicular to the substrate, overlap with the
substrate, extend past the substrate and be completely
within the substrate forming the inactive region of
the device.[0026] Thus, as a result of the different
shapes with different perimeters, it is possible to
control the spacer thickness about the active gates.
The uniformity of the spacer material thickness 300
will result in more improved device performance since
the implant location will be more uniform between
devices. In this way, the transistors and hence the
device is more uniform or consistent in speed and
power consumption. ENVIRONMENT AND SYSTEM OVERVIEW
[0027] FIG. 2 is a block diagram of a design
environment 90 in accordance with the invention. The
design environment 90 includes a customer design
system 92 on which a designer designs an integrated
circuit (IC), and a fabrication design system 100 that
receives the design, modifies the design and generates
the IC. Typically, a customer of the fabrication
design system 100 designs an integrated circuit on the
customer design system 92 and provides data for
fabrication by system 100. It should be recognized,
however, that this environment is illustrative only,
and that the invention may be employed in other
environments. 



[0028] For purposes of brevity, the structure of
fabrication design system 100 only will be described;
although the customer design system 92 may include
similar structures. The system 100 is shown
implemented on computer 102 as computer program code.
To this extent, the computer 102 is shown including a
memory 112, a processing unit (PU) 114, an
input/output (I/O) interface 116, and a bus 118.
Further, the computer 102 is shown in communication
with an external I/O device/resource 120 and a storage
system 122. The bus 118 provides a communication link
between each of the components in the computer 102,
the I/O device 120 and the storagesystem 122. The I/O
device 120 can comprise any device that enables a user
to interact with computer 102 (e.g., keyboard,
pointing device, display, etc.). [0029] In general,
the processor 114 executes computer program code, such
as system 100, that is stored in memory 112 and/or
storage system 122. While executing the computer
program code, the processor 114 can read and/or write
data to/from memory 112, storage system 122, and/or
I/O device 120. [0030] Alternatively, a user can
interact with another computing device (not shown) in
communication with the computer 102. In this case, the
I/O device 116 can comprise any device that enables
the computer 102 to communicate with one or more other
computing devices over a network (e.g., a network
system, network adapter, I/O port, modem, etc.). The
network can comprise any combination of various types
of communications links. For example, the network can
comprise addressable connections that may utilize any
combination of wireline and/or wireless transmission
methods. In this instance, the computing devices
(e.g., computer 102) may utilize 



conventional network connectivity, such as Ethernet,
WiFi or other conventional communications standards.
Further, the network can comprise one or more of any
type of network, including the Internet, a wide area
network (WAN), a local area network (LAN), a virtual
private network (VPN), etc. Where communications occur
via the Internet, connectivity could be provided by
conventional TCP/IP socketsbased protocol, and a
computing device could utilize an Internet service
provider to establish connectivity to the Internet.
[0031] The memory 112 and/or storage system 122 may
reside at one or more physical locations. The memory
112 and/or storage system 122 can comprise
anycombination of various types of computer-readable
media and/or transmission media including magnetic
media, optical media, random access memory (RAM), read
only memory (ROM), a data object, etc. Further, it is
understood that one or more additional components
(e.g., system software, math co-processor, etc. can be
included in the computer 102. To this extent, the
computer 102 can comprise any type of computing device
such as a network server, a desktop computer, a
laptop, a handheld device, etc. [0032] The fabrication
design system 100 includes a dummy shape generator 104
and other system components 106. The dummy fill shape
pattern is automatically generated between circuit
elements by the dummy shape generator 104 in
accordance with the invention. For example, depending
on the density and size of the circuit elements, e.g.,
active devices, the dummy shape generator 104 will
select different dummy fill shapes throughout the
device to ensure uniform gate perimeter density 



throughout the device. This will, in turn, result in
more uniform fabrication processes, which will
eliminate processing variations that may affect
overall device performance. The customer design system
92 may include a circuit (ckt.) element placer 110. A
user can place circuit elements throughout a design
using circuit element placer 110 of customer design
system 92. METHOD [0033] FIG. 3 is a flow diagram
implementing steps of the invention implemented in the
environment of FIG. 2. The invention can take the form
of an entirely hardware embodiment, an entirely
software embodiment or an embodiment containing both
hardware and software elements. The software elements
may befirmware, resident software, microcode, etc.
Furthermore, the invention can take the form of a
computer program product accessible from a
computer-usable or computerreadable medium providing
program code for use by or in connection with a
computer or any instruction execution system. For the
purposes of this description, a computerusable or
computer readable medium can be any apparatus that can
contain, store, communicate, propagate, or transport
the program for use by or in connection with the
instruction execution system, apparatus, or device.
The medium can be an electronic, magnetic, optical,
electromagnetic, infrared, or semiconductor system (or
apparatus or device) or a propagation medium. Examples
of a computer-readable medium include a semiconductor
or solid state memory, magnetic tape, a removable
computer diskette, a random access memory (RAM), a
read-only memory (ROM), a rigid magnetic disk and an
optical disk. Current examples of optical disks
include compact 



disk - read only memory (CD-ROM), compact disk -
read/write (CD-R/W) and DVD. [0034] In embodiments,
the invention provides a method that performs the
steps of the invention on a subscription, and/or fee
basis. That is, a service provider, such as a design
house, could offer to perform the processes described
herein. In this case, the service provider can create,
maintain, deploy, support, etc., the computer
infrastructure that performs the process steps of the
invention for one or more customers. In return, the
service provider can receive payment from the
customer(s) under a subscription and/or fee agreement
and/or the service provider can receive payment from
the sale of advertising content to one or more third
parties.[0035] Referring to FIG. 3, at step 100, a
design of circuit elements is provided using, for
example, the circuit element placer of the customer
design system. At step 105, the design is provided to
the fabrication design system. At optional step 110,
the dummy shape generator generates generic dummy fill
shapes in empty spaces of the chip. In embodiments,
the dummy shape generator may divide the chip into
areas by, for example, functionality of the circuit
elements, real estate of the chip or any number of
other methodologies, at step 115. At step 120, the
dummy shape generator calculates the entire gate
perimeter for each area (e.g., a sum of all gate
perimeters in the area), which may include the dummy
fill shapes (inactive devices) and active devices.
[0036] At step 125, the dummy shape generator
determines if the gate perimeter to gate area ratio
will result in a total perimeter density being uniform



across the chip. If so, the IC device can be
fabricated. If not, at step 130, the dummy shape
generator will adjust the dummy fill shapes to ensure
that all gate perimeter to gate area ratio will result
in a total perimeter density being uniform across the
chip. Once this is determined, the IC device can be
fabricated. [0037] The processes above may be
iterative until a uniform density is calculated. Also,
it should be recognized that step 110 may be
eliminated such that the dummy shape generator will
calculate the dummy fill shapes and the area of the
spacer material around the dummy fill shapes based on
the design of the active circuit elements.DESIGN
STRUCTURE [0038] FIG. 4 shows a block diagram of an
exemplary design flow 900 used for example, in
semiconductor design, manufacturing, and/or test.
Design flow 900 may vary depending on the type of IC
being designed. For example, a design flow 900 for
building an application specific IC (ASIC) may differ
from a design flow 900 for designing a standard
component or from a design flow 900 for instantiating
the design into a programmable array, for example a
programmable gate array (PGA) or a field programmable
gate array (FPGA) offered by Altera(r) Inc. or
Xilinx(r) Inc. Design structure 920 is preferably an
input to a design process 910 and may come from an IP
provider, a core developer, or other design company or
may be generated by the operator of the design flow,
or from other sources. Design structure 920 comprises
an embodiment of the invention as shown in FIGS. Ia-Ie
in the form of schematics or HDL, a
hardware-description language (e.g., Verilog, VHDL, C,
etc.). Design 



structure 920 may be contained on one or more
machine-readable media. For example, design structure
920 may be a text file or a graphical representation
of an embodiment of the invention as shown in FIGS.
Ia-Ie. Design process 910 preferably synthesizes (or
translates) embodiments of the invention as shown in
FIGS. Ia-Ie into a netlist 980, where netlist 980 is,
for example, a list of wires, transistors, logic
gates, control circuits, I/O, models, etc. that
describes the connections to other elements and
circuits in an integrated circuit design and recorded
on at least one of machine readable media. For
example, the medium may be a CD, a compact flash,
other flash memory, a packet of data to be sent via
the Internet, or other networking suitable means. The
synthesis may be an iterative process in which netlist
980 isresynthesized one or more times depending on
design specifications and parameters for the circuit.
[0039] Design process 910 may include using a variety
of inputs; for example, inputs from library elements
930 which may house a set of commonly used elements,
circuits, and devices, including models, layouts, and
symbolic representations, for a given manufacturing
technology (e.g., different technology nodes, 32nm, 45
nm, 90 nm, etc.), design specifications 940,
characterization data 950, verification data 960,
design rules 970, and test data files 985 (which may
include test patterns and other testing information).
Design process 910 may further include, for example,
standard circuit design processes such as timing
analysis, verification, design rule checking, place
and route operations, etc. One of ordinary skill in
the art of integrated circuit design can appreciate
the extent of possible electronic design automation
tools and 



applications used in design process 910 without
deviating from the scope and spirit of the invention.
The design structure of the invention is not limited
to any specific design flow. [0040] Design process 910
preferably translates an embodiment of the invention
as shown in FIGS. Ia-Ie, along with any additional
integrated circuit design or data (if applicable),
into a second design structure 990. Design structure
990 resides on a storage medium in a data format used
for the exchange of layout data of integrated circuits
and/or symbolic data format (e.g. information stored
in a GDSII (GDS2), GLl, OASIS, map files, or any other
suitable format for storing such design structures).
Design structure 990 may comprise information such as,
for example, symbolic data, map files, test data
files, design content files, manufacturing data,
layout parameters, wires, levels of metal, vias,
shapes, data for routing through themanufacturing
line, and any other data required by a semiconductor
manufacturer to produce embodiments of the invention
as shown in FIGS. Ia-Ie. Design structure 990 may then
proceed to a stage 995 where, for example, design
structure 990: proceeds to tape-out, is released to
manufacturing, is released to a mask house, is sent to
another design house, is sent back to the customer,
etc. [0041] The method as described above is used in
the fabrication of integrated circuit chips. If the
invention is a semiconductor chip: The resulting
integrated circuit chips can be distributed by the
fabricator in raw wafer form (that is, as a single
wafer that has multiple unpackaged chips), as a bare
die, or in a packaged form. In the latter case the
chip is mounted in a single chip package (such as a
plastic carrier, with leads 



that are affixed to a motherboard or other higher
level carrier) or in a multichip package (such as a
ceramic carrier that has either or both surface
interconnections or buried interconnections). In any
case the chip is then integrated with other chips,
discrete circuit elements, and/or other signal
processing devices as part of either (a) an
intermediate product, such as a motherboard, or (b) an
end product. The end product can be any product that
includes integrated circuit chips, ranging from toys
and other low-end applications to advanced computer
products having a display, a keyboard or other input
device, and a central processor. [0042] The
terminology used herein is for the purpose of
describing particular embodiments only and is not
intended to be limiting of the invention. As used
herein, the singular forms "a", "an" and "the" are
intended to include the plural forms as well, unless
the context clearly indicates otherwise. It will be
further understood that the terms "comprises" and/or
"comprising," when used in this specification, specify
the presence of stated features, integers, steps,
operations, elements, and/or components,but do not
preclude the presence or addition of one or more other
features, integers, steps, operations, elements,
components, and/or groups thereof. [0043] The
corresponding structures, materials, acts, and
equivalents of all means or step plus function
elements in the claims below, if applicable, are
intended to include any structure, material, or act
for performing the function in combination with other
claimed elements as specifically claimed. The
description of the present invention has been
presented for purposes of illustration and
description, but is not intended to be exhaustive or
limited to the invention in the form disclosed. Many 



modifications and variations will be apparent to those
of ordinary skill in the art without departing from
the scope and spirit of the invention. The embodiment
was chosen and described in order to best explain the
principles of the invention and the practical
application, and to enable others of ordinary skill in
the art to understand the invention for various
embodiments with various modifications as are suited
to the particular use contemplated. While the
invention has been described in terms of embodiments,
those of skill in the art will recognize that the
invention can be practiced with modifications and in
the spirit and scope of the appended claims.What is
claimed is: 1. A structure comprising a plurality of
dummy fill shapes in different areas of a device which
are configured such that gate perimeter density being
uniform across a chip. 2. The structure of claim 1,
wherein the dummy fill shapes are gate structures in
inactive areas of the device. 3. The structure of
claim 1, wherein the dummy fill shapes have different
shapes in a same area or the different areas of the
device. 4. The structure of claim 3, wherein the
different shapes include at least one of an E shape, a
C shape, a concentric pattern, parallel and
perpendicular gate portions, and parallel gates. 5.
The structure of claim 3, wherein the different shapes
includes different gate perimeter to gate area ratios.
6. The structure of claim 5, wherein an area of the
spacer material is 



different about the different shapes. 7. The structure
of claim 5, wherein the spacer material is formed over
at least a portion of an inactive region of the
device.8. The structure of claim 5, wherein inactive
gates and spacer material forming the dummy fill
shapes are at least one of: perpendicular to an
inactive portion of the substrate, overlap with the
substrate, extend past the substrate and is completely
within the substrate forming the inactive region of
the device. 9. A method comprising generating dummy
fill shapes of different shapes such that a sum of
gate perimeters of the dummy fill shapes and active
gates in each localized area is substantially uniform
such that result is total gate perimeter density being
uniform across a chip. 10. The method of claim 9,
further comprising determining a circuit design of
active transistors prior to the generating the dummy
fill shapes within the plurality of predetermined
areas. 11. The method of claim 9, wherein the
plurality of predetermined areas are divided by at
least one of functionality of circuit elements and
real estate of the chip. 12. The method of claim 9,
further comprising calculating a sum of gate
perimeters for a plurality of dummy gates in each
predetermined area in the chip. 13. The method of
claim 12, wherein the sum is provided for at least the
dummy fill shapes. 14. The method of claim 13, wherein
the dummy fill shapes includes spacer material about a
perimeter thereof.15. The method of claim 14, further
comprising adjusting the gate 



perimeters to gate area ratio for dummy fill shapes
such that each predetermined area has a uniform total
gate perimeter density and gate perimeter area
throughout the chip. 16. The method of claim 12,
wherein the calculating determines when a combined
gate perimeter area density for combined dummy fill
shapes for each of the predetermined areas is uniform.
17. The method of claim 16, wherein the steps are
iterative. 18. The method of claim 9, further
comprising generating generic dummy fill shapes and
adjusting a gate perimeter to gate area of the generic
dummy fill shapes until predetermined areas has a
uniform total gate perimeter density in each of the
predetermined areas. 19. A dummy fill shape generator
comprising a module configured to adjust or modify
different dummy fill shapes throughout a device until
there is substantial uniform gate perimeter density
throughout each of different areas of the device. 20.
The dummy fill shape generator of claim 19 wherein the
module receives an integrated circuit design prior to
the adjusting or modifying. 2 1. A design structure
embodied in a machine readable medium for designing,
manufacturing, or testing an integrated circuit, the
design structurecomprising a plurality of dummy fill
shapes in different areas of a device which are
configured such that gate perimeter to gate area ratio
will result in a total gate perimeter density being
uniform across a chip. 22. The design structure of
claim 21, wherein the design structure comprises a
netlist. 



23. The design structure of claim 21, wherein the
design structure resides on storage medium as a data
format used for the exchange of layout data of
integrated circuits. 24. The design structure of claim
21, wherein the design structure resides in a
programmable gate array. 


