
SEMICONDUCTOR CONSTRUCTIONS, METHODS OF FORMING
MULTIPLE LINES, AND METHODS OF FORMING HIGH DENSITY
STRUCTURES AND LOW DENSITY STRUCTURES WITH A SINGLE
PHOTOMASK TECHNICAL FIELD [0001] Semiconductor
constructions, methods of forming multiple lines, and
methods of forming high density structures and low
density structures with a single photomask. BACKGROUND
[0002] Fabrication of integrated circuitry frequently
utilizes photolithography to define structures.
Specifically, radiation is passed through a photomask
to pattern the radiation into light and shadow
regions. The patterned radiation is utilized to impart
an exposure pattern to photosensitive material
(photoresist). The photoresist is then subjected to a
developing solution. The developing solution
selectively removes regions of the resist exposed to
light relative to regions exposed to shadow, or vice
versa (depending on whether the photoresist is a
positive resist or a negative resist), and thus
transforms the exposure pattern into a physical
pattern formed in the photoresist. [0003] It is noted
that photomasks may alternatively be referred to as
reticles. Historically, there has been some
distinction between the terms photomask and reticle
(with the term photomask referring to masks that form
a pattern extending across an entirety of the
substrate, and the term reticle referring to masks
that form a pattern extending only partially across a
substrate), but the distinction has become blurred in
modern usage of the terms. Accordingly, the terms
photomask and reticle are utilized interchangeably in
this disclosure to refer to masks that may form
patterns extending across an entirety of substrate, or
across only a portion of a substrate. [0004]
Integrated circuitry may comprise multiple levels of
structures stacked over a semiconductor substrate. The
integrated circuitry may also comprise a variety of
different structures formed within each level.
Numerous photomasks may be utilized to create the 



different structures within a level, and to create the
different levels. There is a risk of mask misalignment
every time a new photomask is introduced into a
fabrication sequence. Also, there is process time
associated with each photomask which slows overall
throughput of a fabrication process.[0005] A
continuing goal of semiconductor fabrication is to
reduce photomasking steps in order to avoid mask
misalignment and improve throughput. [0006] Another
aspect of the prior art is that non-volatile devices
(flash) may be utilized in numerous memory and logic
applications of integrated circuits. The term "flash"
historically referred to particular non-volatile
devices programmed with flashes of radiation. The term
has become generic for any non-volatile structure
utilizing a control gate and a floating gate, and will
be utilized with such generic meaning throughout this
disclosure. [0007] It is desired to develop improved
methods for forming flash, and for such methods to
utilize only one photomasking step for patterning of
multiple different structures. BRIEF DESCRIPTION OF
THE DRAWINGS [0008] Fig. 1 is a diagrammatic
cross-sectional view of a pair of portions of a
semiconductor wafer at a processing stage of an
embodiment. [0009] Fig. 2 is a view of the portions of
Fig. 1 shown at a processing stage subsequent to that
of Fig. 1. [0010] Fig. 3 is a view of the portions of
Fig. 1 shown at a processing stage subsequent to that
of Fig. 2. [0011] Fig. 4 is a view of the portions of
Fig. 1 shown at a processing stage subsequent to that
of Fig. 3. [0012] Fig. 5 is a view of the portions of
Fig. 1 shown at a processing stage subsequent to that
of Fig. 4. [0013] Fig. 6 is a view of the portions of
Fig. 1 shown at a processing stage subsequent to that
of Fig. 5. [0014] Fig. 7 is a view of the portions of
Fig. 1 shown at a processing stage subsequent 



to that of Fig. 6. [0015] Fig. 8 is a view of the
portions of Fig. 1 shown at a processing stage
subsequent to that of Fig. 7. [0016] Fig. 9 is a view
of the portions of Fig. 1 shown at a processing stage
subsequent to that of Fig. 8. [0017] Fig. 10 is a view
of the portions of Fig. 1 shown at a processing stage
subsequent to that of Fig. 9. [0018] Fig. 11 is a
diagrammatic view of a computer embodiment.[0019] Fig.
12 is a block diagram showing particular features of
the motherboard of the Fig. 11 computer embodiment.
[0020] Fig. 13 is a high level block diagram of an
electronic system embodiment. [0021] Fig. 14 is a
simplified block diagram of a memory device
embodiment. DETAILED DESCRIPTION OF THE ILLUSTRATED
EMBODIMENTS [0022] In some embodiments, polymer
spacers are formed along sacrificial material, and the
sacrificial material is then removed to leave the
spacers as double pitch masks for patterning one or
more underlying materials. In some embodiments, the
sacrificial material is provided as narrow blocks and
wide blocks, and the polymer is formed to be thicker
over the wide blocks than over the narrow blocks. Such
difference in thickness of the polymer is utilized to
simultaneously form double pitch patterns from the
polymer spacers along the narrow blocks and single
pitch patterns from the polymer along the wide blocks.
[0023] An example embodiment is described with
reference to Figs. 1-10. [0024] Referring to Fig. 1,
portions of a semiconductor wafer 10 are illustrated.
The portions are labeled 12 and 14. Portion 12 may
correspond to a memory array region, and specifically
may correspond to a region where densely packed memory
structures are to be fabricated. Portion 14 may
correspond to a region peripheral to the memory array
region, and may correspond to a region where logic
circuitry and/or sensor circuitry is to be fabricated.
The circuitry fabricated within portion 14 may be less
densely packed than the 



memory circuitry fabricated within portion 12. [0025]
Wafer 10 comprises a semiconductor base 16 which may,
for example, comprise, consist essentially of, or
consist of monocrystalline silicon. To aid in
interpretation of the claims that follow, the terms
"semiconductive substrate," "semiconductor
construction" and "semiconductor substrate" mean any
construction comprising semiconductive material,
including, but not limited to, bulk semiconductive
materials such as a semiconductive wafer (either alone
or in assemblies comprising other materials), and
semiconductive material layers (either alone or in
assemblies comprising other materials). The term
"substrate" refers to any supporting structure,
including, but not limited to, the semiconductive
substrates described above. Although base 16 is shown
to be homogenous, in other embodiments the base may
comprise numerous layers. For instance, base 16 may
correspond to a semiconductor substrate containing one
or more layers associated with integrated circuit
fabrication. In such embodiments, the layers
maycorrespond to one or more of metal interconnect
layers, barrier layers, diffusion layers, insulator
layers, etc.. [0026] Gate dielectric 18 extends across
base 16. Gate dielectric 18 is shown as a single
homogeneous layer, but in other embodiments may
comprise multiple layers. Gate dielectric 18 may, for
example, comprise, consist essentially of, or consist
of silicon dioxide. [0027] Electrically conductive
floating gate material 20 extends across gate
dielectric 18. Floating gate material 20 is shown as a
single homogeneous layer, but in other embodiments may
comprise multiple layers. Floating gate material 20
may, for example, comprise, consist essentially of, or
consist of one or more of metal (for instance,
tungsten, titanium, etc.), metal-containing
compositions (for instance, metal suicide, metal
nitride, etc.) and conductively-doped semiconductor
material (for instance, conductively-doped silicon).
[0028] lntergate dielectric material 22 extends across
floating gate material 20. lntergate dielectric
material 22 is shown as a single homogeneous layer,
but in other embodiments may comprise multiple layers,
lntergate dielectric material 22 may, for 



example, comprise a layer of silicon nitride between a
pair of layers of silicon dioxide (a socalled ONO
stack). [0029] Electrically conductive control gate
material 24 extends across intergate dielectric
material 22. Control gate material 24 is shown as a
single homogeneous layer, but in other embodiments may
comprise multiple layers. Control gate material 24
may, for example, comprise, consist essentially of, or
consist of one or more of metal (for instance,
tungsten, titanium, etc.), metal-containing
compositions (for instance, metal suicide, metal
nitride, etc.) and conductively-doped semiconductor
material (for instance, conductivelydoped silicon).
[0030] An electrically insulative cap material 26
extends across control gate material 24. Insulative
cap material 26 is shown as a single homogeneous
layer, but in other embodiments may comprise multiple
layers. Insulative cap material 26 may, for example,
comprise, consist essentially of, or consist of one or
more of silicon dioxide, silicon nitride and silicon
oxynitride. [0031] A masking layer 28 extends across
insulative cap material 26, and in the shown
embodiment is in direct physical contact with an upper
surface of the insulative cap material. Masking layer
28 may, for example, comprise, consist essentially of,
or consist of carbon. For instance, masking layer 28
may consist of transparent carbon or amorphous
carbon.[0032] An etch stop 30 (which may also be
referred to as a barrier) extends across masking layer
28. Etch stop 30 comprises a composition to which
materials above etch stop 30 may be selectively
etched. The etch stop may be omitted in some
embodiments, such as if materials over masking layer
28 are of compositions that can be selectively etched
relative to masking layer 28. In some embodiments, the
etch stop may comprise, consist essentially of, or
consist of silicon, silicon dioxide, or silicon
nitride. If the etch stop comprises silicon dioxide,
such may be formed by deposition from tetraethyl
orthosilicate (TeOS). 



[0033] A masking layer 32 extends across etch stop 30.
Masking layer 32 may comprise an oxygen-containing
material and/or a nitride-containing material. For
instance, masking layer 32 may comprise, consist
essentially of, or consist of silicon dioxide, silicon
nitride or silicon oxynitride. Masking layer 32 may
comprise a composition to which polymer (discussed
below) may be selectively etched. [0034] A masking
material 34 is over masking layer 32. The masking
material 34 is patterned into masking elements 36, 38
and 40. In the cross-sectional view of Fig. 1, masking
elements 36 and 38 are narrower than masking element
40. Masking elements 36 and 38 may be considered to be
examples of first masking elements, while masking
element 40 is an example of a second masking element.
In the shown embodiment, three masking elements are
illustrated, with two of the masking elements being
associated with the memory array region of portion 12
and one of the masking elements being associated with
the peripheral region of portion 14. In other
embodiments, more than one masking element may be
associated with portion 14, and one element, or more
than two elements, may be associated with portion 12.
Also, one or more of the elements associated with
portion 14 may be narrow, and one or more of the
elements associated with portion 12 may be wide.
However, the shown embodiment having narrow elements
associated with portion 12 advantageously may form
densely-packed elements of a memory array, as
discussed in more detail below. [0035] Masking
material 34 may comprise any suitable material, and
may, for example, comprise, consist essentially of, or
consist of photoresist, silicon, or carbon. If
material 34 comprises photoresist, it may be patterned
into masking elements 36, 38 and 40 through
photolithographic processing. Specifically, a layer of
material 34 may be formed across masking material 32,
exposed to radiation patterned with a photomask, and
then developed to leave remaining elements 36, 38 and
40. If material 34 comprises silicon or carbon, itmay
be patterned by a first forming photolithographically
patterned photoresist over the silicon or carbon, then
transferring a pattern from the photoresist to the
silicon or carbon 



with an etch, and finally removing the photoresist to
leave elements 36, 38 and 40 of the silicon or carbon.
Regardless of whether elements 36, 38 and 40
correspond to photolithographically patterned
photoresist, or correspond to materials patterned by
transferring a pattern from photolithographically
patterned photoresist, elements 36, 38 and 40 may be
considered to be patterned with a single photomasking
step. Alternatively, elements 36 and 38 may be
patterned in one step, and element 40 patterned in a
different step. [0036] Although masking material 34 is
shown being patterned into elements over the
peripheral region of portion 14 and the memory array
region of portion 12, in other embodiments the masking
material may be patterned into elements only over one
of the portions 12 and 14. For example, masking
material may be patterned into elements only over the
memory array region, and pitch doubling procedures
described below may be utilized to form highly
integrated structures over the memory array region.
[0037] Various materials and layers of wafer 10 may be
considered to together correspond to a semiconductor
construction or assembly. For instance, base 16
together with layers and materials 18, 20, 22, 24, 26,
28, 30 and 32 may be considered to correspond to a
semiconductor construction; and material 34 may be
considered to be a patterned mask formed across such
semiconductor construction. As another example, base
16 and materials and layers 18, 20, 22, 24 and 26 may
be considered to correspond to a semiconductor
assembly, and the remaining materials and layers may
be considered to be formed over such assembly. [0038]
The materials 18, 20, 22, 24 and 26 of Fig. 1 may be
patterned into flash gates (as described below). In
other embodiments, other materials may be provided
alternatively or additionally to materials 18, 20, 22,
24 and 26; and/or one or more of materials 18, 20, 22,
24 and 26 may be omitted. Also, although materials 18,
20, 22, 24 and 26 are shown extending across both of
portions 12 and 14 of wafer 10, in other embodiments
different 



materials may extend across portion 14 then extend
across portion 12. [0039] Masking materials 28, 32 and
34 may be referred to as first, second and third
masking materials to distinguish them from one
another. [0040] Elements 36, 38 and 40 comprise top
surfaces 33, 37 and 4 1, respectively; and comprise
sidewall surfaces 35, 39 and 43, respectively.
Elements 36 and 38 may haveexample widths in the shown
cross section of about 50nm, and may be spaced from
one another by an example distance of about 150nm.
[0041] Referring to Fig. 2, polymeric material 42 is
formed over masking material 32, and across elements
36, 38 and 40. The polymeric material extends across
the sidewall surfaces 35, 39 and 43 of elements 36, 38
and 40, and also extends over top surfaces 33, 37 and
4 1 of the elements. The polymeric material is formed
to be thicker over wide element 40 then over narrow
elements 36 and 38. In some embodiments, such
difference in thickness results from the deposition
conditions utilized to form the polymeric material,
rather than resulting from processing steps in
addition to the deposition. In some embodiments
(discussed below), the difference in polymer thickness
over element 40 relative to elements 36 and 38 is
utilized to form a double pitch mask from elements 36
and 38, while forming a single pitch mask from element
40. In other embodiments, the single pitch mask may be
formed with different masking than the double pitch
mask, and the thickness of the polymeric material over
the elements may be of less significance. [0042] The
deposition of polymeric material 42 may utilize a
deposition and etch sequence within a processing
chamber. The deposition part of the sequence may
utilize one or more of C2H4, CH4, and CH3R (where R is
any carbon-containing material), etc.. The deposition
may be conducted with low-power (a power of from about
400 watts to about 800 watts), and high pressure (a
pressure of at least about 200 millitorr). A
radiofrequency (RF) applied within the chamber may be
above 2 megahertz, and in some embodiments may be
above 60 megahertz. The etch part of the sequence may
be conducted with one or both of CH3F and CF4. The
etch may be conducted at low pressure 



(a pressure of less than or equal to 100 millitorr)
and high power (a power of from about 1200 watts to
about 1600 watts). An RF applied within the chamber
during the etch may be from about 2 megahertz to about
30 megahertz. The deposition and etch of the sequence
may be cycled until polymer 42 is formed to a desired
thickness. The deposition and etch may form polymeric
material 42 to comprise, consist essentially of, or
consist of carbon and hydrogen; or to comprise,
consist essentially of, or consist of carbon, hydrogen
and fluorine. [0043] Layer 42 may be formed to
thickness of about 50 nm over and along elements 36
and 38. [0044] Referring to Fig. 3, polymeric material
42 is anisotropically etched to form sidewall spacers
44 along sidewalls 35 of masking element 36, to form
sidewall spacers 46 along sidewalls 39 of masking
element 38, and to leave a shell 48 along the
sidewalls 43and top 4 1 of masking element 34. The
etching also forms gaps 45 extending to material 32.
In some embodiments, material 32 may be considered
part of a semiconductor substrate, and accordingly the
gaps may be considered to extend to the semiconductor
substrate. [0045] Portions of shell 48 along sidewalls
43 may be considered to be sidewall spacers, while a
portion of the shell over surface 4 1 may be
considered a protective cap. As discussed above with
reference to Fig. 2, polymeric material 42 was
initially formed to be thicker over wider element 40
than over narrow elements 36 and 38. The anisotropic
etching has been conducted for a duration which
exposes surfaces 33 and 37 of the narrow masking
elements 36 and 38, while leaving the protective cap
over masking element 34. The anisotropic etching may
be conducted utilizing the etching conditions from the
sequence utilized to form polymeric material 42.
Accordingly, the anisotropic etching may utilize one
or both of CH3F and CF4; may be conducted at a
pressure of less than or equal to 100 millitorr; and
with a power of from about 1200 watts to about 1600
watts while RF of from about 2 megahertz to about 30
megahertz is applied. The anisotropic etching may be a
dry etch. 



[0046] The elements 36, 38 and 40, together with the
polymeric material 42, may be considered to correspond
to three masking structures 50, 52 and 54. Such
masking structures may be considered to comprise core
material corresponding to material 34, and peripheral
material corresponding to material 42. Thus, masking
structure 50 comprises core material 34 and peripheral
material corresponding to spacers 44; and masking
structure 52 comprises core material 34 and peripheral
material corresponding to spacers 46. Similarly,
masking structure 54 comprises core material 34 and a
peripheral material corresponding to the shell 48
extending along the top and sidewalls of the core
material. [0047] The masking structures 50 and 52 may
be considered to be narrow masking structures, while
the masking structure 54 may be considered to be a
wide masking structure. The wide masking structure may
be at least twice as wide as the narrow masking
structures. The narrow masking structures may be
considered part of a first group corresponding to all
narrow masking structures, while the wide masking
structure may be considered to be part of a second
group corresponding to all wide masking structures.
Accordingly, the narrow masking structures may be
considered to be representative of a group
corresponding to first masking structures, while the
wide masking structure is representative of a group
corresponding to second masking structures. The
peripheral andcore materials of the first masking
structures may be referred to as first peripheral and
core materials, while the peripheral and core
materials of the second masking structures may be
referred to as second peripheral and core materials.
The first peripheral materials do not extend across
the tops of the first core materials (as shown in the
representative first masking structures 50 and 52),
while the second peripheral materials do extend across
the tops of the second core materials (as shown in the
representative second masking structure 54). [0048]
Referring to Fig. 4, exposed material 34 of structures
50 and 52 (Fig. 3) is removed to leave spacers 44 and
46 remaining as spaced apart narrow masks 60. Material
34 and shell 48 of structure 54 remain as a wide mask
62. The narrow masks and wide 



mask may be utilized to pattern lines in materials
underlying the masks, and may accordingly be referred
to as narrow line patterns and a wide line pattern,
respectively. The narrow masks 60 correspond to a
double pitch pattern relative to the pitch of the
masking elements 36 and 38 (Fig. 1) utilized to
generate the masks, and the wide mask 60 corresponds
to a single pitch pattern relative to the pitch of the
masking element 40 (Fig. 1) utilized to generate the
mask. Accordingly, narrow masks 60 may be considered
to correspond to high density structure patterns,
while the wide mask 62 may be considered to correspond
to a low-density structure, with the terms
"low-density" and "high density" being utilized
relative to one another to indicate that structures
pattern with masks 60 are formed to higher density
than structures pattern with mask 62. In some
embodiments, masks 60 may be considered to correspond
to a first structure pattern, while mask 62
corresponds to a second structure pattern. [0049]
Material 34 is removed from between spacers 44 and 46
with conditions selective for material 34 relative to
polymeric material 42, and which may also be selective
for material 34 relative to material 32. The term
"selective" means that the conditions remove material
34 at a faster rate than material 42, which can
include, but is not limited to, conditions which are
100 percent selective for material 34 relative to
material 42. In embodiments in which material 34
comprises photoresist, the material 34 may be removed
with a developing solution and/or with an etch. In
some embodiments the removal of the photoresist may be
accomplished by a first blanket exposure to radiation
followed by exposure to developer; a selective dry
etch with O2-based chemistry, and a solvent-based wet
etch to remove resist selectively relative to
polymeric material 42.[0050] The conditions utilized
to remove material 34 from structures 50 and 52 (Fig.
3) do not remove the material from structure 54 due to
the protective cap extending across and protecting
material of structure 34 from such conditions. [0051]
The structure of Fig. 4 may be considered to comprise
a semiconductor substrate corresponding to base 16
together with materials and layers 18, 20, 22, 24, 26,



28, 30 and 32; and to comprise masking structures 60
and 62 over the substrate. Masking structures 60 may
be considered to be first masking structures
consisting essentially of, or consisting of, a first
composition corresponding to polymer 42. Masking
structure 62 may be considered to be a second masking
structure comprising a second composition core
corresponding to the composition of material 34, and
also comprising a first composition shell around the
second composition core. The second masking structure
has a width which is at least twice the width of the
first masking structures in the shown cross-sectional
view, and may have a width at least three times that
of the first masking structures, at least four times
that of the first masking structures, etc.. The larger
the ratio of the width of the second masking structure
to the first masking structure, the greater the
difference in integrated circuit density that can be
achieved in devices patterned with the first masking
structures relative to devices patterned with the
second masking structures. The first mask structures
may be considered to have a pitch that is doubled
relative to a pitch of the second masking structure.
[0052] Referring to Fig. 5, the narrow and wide line
patterns 60 and 62 are transferred to masking material
32 with an etch. Such etch may be selective for
material 32 relative to etch stop 30. In some
embodiments, material 32 may comprise, consist
essentially of, or consist of silicon nitride or
silicon oxynitride, and the etch stop may consist
essentially of, or consist of silicon or silicon
dioxide. In other embodiments, material 32 may
comprise, consist essentially of, or consist of
silicon dioxide and the etch stop may consist
essentially of, or consist of silicon. The etch into
material 32 will be selective for material 32 relative
to material 42, but may have low enough selectivity so
that an appreciable amount of material 42 is removed.
If material 32 comprises SiO2,silicon oxynitride or
silicon nitride, the etch may utilize CH3F, CF4 and/or
CH2F2; and if material 32 consists of silicon, the
etch may utilize HBr/CI2. [0053] A pattern is
considered to be transferred from a mask to underlying
materials 



when a substantially anisotropic etch is utilized to
etch the underlying materials while the mask is in
place. If the etch is purely anisotropic, the
underlying materials will be patternedinto features
having widths identical to the widths of masking
structures above the features (within tolerances of
etching procedures). If the etch is predominately
anisotropic, the underlying materials will be
patterned into features having widths approximate to
the widths of masking structures above the features.
[0054] Referring to Fig. 6, materials 34 and 42 (Fig.
5) are removed to leave narrow and wide line patterns
60 and 62 comprising only material 32. If material 34
is photoresist or carbon, and material 42 is organic
polymer, the removal of materials 34 and 42 may be
accomplished with exposure to O2, utilizing a process
commonly referred to as ashing. In some embodiments,
one or both materials 34 and 42 is not removed, but
instead remains as part of narrow and wide masks 60
and 62 during subsequent processing. For instance, if
material 34 comprises silicon it may remain as part of
the wide line patterns. [0055] Referring to Fig. 7,
narrow and wide line patterns 60 and 62 are
transferred into barrier material 30 with an etch. If
barrier material 30 consists of silicon, the etch may
utilize HBr/CI2; and if the barrier material consists
of silicon nitride, the etch may utilize CH3F/CF4.
[0056] Referring to Fig. 8, narrow and wide line
patterns 60 and 62 are transferred into material 28
with an etch. If material 28 comprises transparent
carbon, the etch may utilize one or more of SO2/O2,
HBr/O2 and CI2/O2. [0057] Referring to Fig. 9, narrow
and wide line patterns 60 and 62 are transferred into
materials 18, 20, 22, 24 and 26 with one or more
etches. The etching through 26 may utilize conditions
which also remove materials 30 and 32 (Fig. 8) from
over material 28. The materials 18, 20, 22 to 24 and
26 form a plurality of narrow, densely packed flash
gate structures 70 within portion 12 of wafer 10, and
form a wide flash gate structure 72 within portion 14
of wafer 10. The flash gate structures 70 have widths
substantially identical to the widths of narrow line
patterns 60 of material 28, while the flash gate
structure 72 has a 



width substantially identical to the width of wide
line pattern 62 of material 28. The widths of the
flash gate structures may be within five percent of
the widths of the overlying masking line patterns, and
in some embodiments may be identical to the widths of
the overlying masking line patterns. [0058] Referring
to Fig. 10, material 28 (Fig. 9) is removed to leave
flash gate structures 70 and 72. Material 28 may be
removed by exposure to O2. Source/drain regions 80,
82, 84, 86, 88, 90 and 92 are shown formed adjacent
the flash gate structures.The source/drain regions may
be formed by implanting appropriate
conductivity-enhancing dopant into semiconductor base
16. [0059] The flash structures of Fig. 10 may be
incorporated into electronic systems, and may, for
example, be utilized in NAND or NOR cells. [0060] Fig.
11 illustrates an embodiment of a computer system 400.
Computer system 400 includes a monitor 401 or other
communication output device, a keyboard.402 or other
communication input device, and a motherboard 404.
Motherboard 404 may carry a microprocessor 406 or
other data processing unit, and at least one memory
device 408. Memory device 408 may comprise an array of
memory cells, and such array may be coupled with
addressing circuitry for accessing individual memory
cells in the array. Further, the memory cell array may
be coupled to a read circuit for reading data from the
memory cells. The addressing and read circuitry may be
utilized for conveying information between memory
device 408 and processor 406. Such is illustrated in
the block diagram of the motherboard 404 shown in Fig.
12. In such block diagram, the addressing circuitry is
illustrated as 410 and the read circuitry is
illustrated as 412. [0061] Processor device 406 may
correspond to a processor module, and associated
memory utilized with the module may comprise flash
structures. [0062] Memory device 408 may correspond to
a memory module, and may comprise flash memory. [0063]
Fig. 13 illustrates a simplified block diagram of a
high-level organization of an 



electronic system 700. System 700 may correspond to,
for example, a computer system, a process control
system, or any other system that employs a processor
and associated memory. Electronic system 700 has
functional elements, including a processor 702, a
control unit 704, a memory device unit 706 and an
input/output (I/O) device 708 (it is to be understood
that the system may have a plurality of processors,
control units, memory device units and/or I/O devices
in various embodiments). Generally, electronic system
700 will have a native set of instructions that
specify operations to be performed on data by the
processor 702 and other interactions between the
processor 702, the memory device unit 706 and the I/O
device 708. The control unit 704 coordinates all
operations of the processor 702, the memory device 706
and the I/O device 708 by continuously cycling through
a set of operations that cause instructions to be
fetched from the memory device 706 and executed. The
memory device 706 may include flash memory, such as a
flash card.[0064] Fig. 14 is a simplified block
diagram of an electronic system 800. The system 800
includes a memory device 802 that has an array of
memory cells 804, address decoder 806, row access
circuitry 808, column access circuitry 810, read/write
control circuitry 812 for controlling operations, and
input/output circuitry 814. The memory device 802
further includes power circuitry 816, and sensors 820,
such as current sensors for determining whether a
memory cell is in a low-threshold conducting state or
in a high-threshold no n conducting state. The
illustrated power circuitry 816 includes power supply
circuitry 880, circuitry 882 for providing a reference
voltage, circuitry 884 for providing a first wordline
with pulses, circuitry 886 for providing a second
wordline with pulses, and circuitry 888 for providing
a bitline with pulses. The system 800 also includes a
processor 822, or memory controller for memory
accessing. [0065] The memory device 802 receives
control signals from the processor 822 over wiring or
metallization lines. The memory device 802 is used to
store data which is accessed via I/O lines. At least
one of the processor 822 or memory device 802 may 



include flash memory. [0066] The various electronic
systems may be fabricated in single-package processing
units, or even on a single semiconductor chip, in
order to reduce the communication time between the
processor and the memory device(s). [0067] The
electronic systems may be used in memory modules,
device drivers, power modules, communication modems,
processor modules, and application-specific modules,
and may include multilayer, multichip modules. [0068]
The electronic systems may be any of a broad range of
systems, such as clocks, televisions, cell phones,
personal computers, automobiles, industrial control
systems, aircraft, etc.CLAIMS I/we claim, 1. A method
comprising: providing a semiconductor assembly that
includes a base, an electrically conductive material
over the base, a first masking material over the
electrically conductive material, and at least two
patterned masking structures over the first masking
material; one of the patterned masking structures
being a first masking structure and another being a
second masking structure; the first masking structure
being narrower than the second masking structure along
at least one cross section; the patterned masking
structures comprising core material and peripheral
material along the core material; the peripheral and
core materials of the first masking structure being
first peripheral and core materials, and the
peripheral and core materials of the second masking
structure being second peripheral and core materials;
the first peripheral material forming sidewall spacers
along the first core material, and not forming a cap
over the first core material; the second peripheral
material forming sidewall spacers along the second
core material, and also forming a cap over the second
core material; removing the first core material to
leave the first peripheral material as a pair of 



spaced narrow line patterns; the second core material
remaining after the first core material is removed;
the remaining second core material and second
peripheral material together forming a wide line
pattern; transferring the narrow and wide line
patterns to the first masking material; and
transferring the narrow and wide line patterns from
the first masking material to the electrically
conductive material to form at least three lines
comprising the electrically conductive material. 2.
The method of claim 1 wherein the base comprises
monocrystalline silicon. 3 . The method of claim 1
wherein the core material consists essentially of
silicon, carbon or photoresist. 4. The method of claim
3 wherein the peripheral material consists essentially
of polymer.5. The method of claim 1 wherein the first
masking material contains silicon and one or both of
nitrogen and oxygen. 6. The method of claim 5 wherein
the first masking material comprises one or more of
silicon nitride, silicon oxynitride and silicon
dioxide. 7. The method of claim 1 wherein the assembly
comprises a second masking material between the first
masking material and the electrically conductive
material; and wherein the transferring the narrow and
wide line patterns from the first masking material to
the electrically conductive material comprises:
transferring the narrow and wide line patterns from
the first masking material to the second masking
material; and transferring the narrow and wide line
patterns from the second masking material to the
electrically conductive material. 8. The method of
claim 7 further comprising removing the first and
second peripheral materials after transferring the
narrow and wide line patterns from the first masking
material to the second masking material, and before
transferring the narrow and 



wide line patterns from the second masking material to
the electrically conductive material. 9. The method of
claim 7 wherein: the first masking material comprises
silicon nitride, silicon dioxide or silicon
oxynitride; and the second masking material consists
essentially of carbon.10. The method of claim 9
wherein the assembly comprises an etch stop between
the first masking material and the second masking
material; wherein the transferring the narrow and wide
line patterns to the first masking material utilizes
an etch that does not penetrate through the etch stop;
and wherein the transferring the narrow and wide line
patterns from the first masking material to the
electrically conductive material comprises:
transferring the narrow and wide line patterns from
the first masking material to the etch stop; and
transferring the narrow and wide line patterns from
the etch stop to the second masking material. 11. The
method of claim 1 wherein the assembly comprises gate
dielectric between the electrically conductive
material and the base, and wherein the transferring
the narrow and wide line patterns from the first
masking material forms the at least three lines to
comprise the gate dielectric and the electrically
conductive material.12. A method comprising: forming
an electrically conductive material over a base;
forming a first masking material over the electrically
conductive material; forming a patterned second
masking material over the first masking material; the
patterned second masking material comprising, along a
cross section: a first block having a first top
surface and a pair of first opposing sidewalls
extending downwardly from the first top surface; the
first block having a first width; and a second block
having a second top surface and pair of second
opposing sidewalls extending downwardly from the
second top surface; the second block having a second 



width which is greater than the first width; forming
polymeric material across the second top surface and
not across the first top surface; the polymeric
material comprising a first pair of spacers along the
first sidewalls and comprising a second pair of
spacers along the second sidewalls; using the
polymeric material to protect the second block from an
etch while not protecting the first block from the
etch; the etch removing the unprotected first block to
form a gap between the first pair of spacers; after
the unprotected first block is removed, the remaining
polymeric material of the first pair of spacers
defining a pair of narrow line patterns, and the
remaining second block together with the second pair
of spacers defining a wide line pattern; transferring
the narrow and wide line patterns to the first masking
material; and transferring the narrow and wide line
patterns from the first masking material to the
electrically conductive material to form at least
three lines comprising the electrically conductive
material. 13. The method of claim 12 wherein the
forming of the polymeric material comprises a
deposition and etch sequence, the deposition utilizing
one or both of C2H4 and CH4, and the etch utilizing
one or both of CH3F and CF4.14. The method of claim 12
wherein the forming of the polymeric material
comprises: forming a layer of the polymeric material
extending across the first and second blocks, with the
material being thicker over the second block than over
the first block; and anistropically etching the layer
of polymeric material to remove the material from over
the first block and form the first and second spacers.
15. The method of claim 12 wherein the first and
second blocks consist essentially of silicon. 16. The
method of claim 12 wherein the first and second blocks
consist essentially of photoresist. 



17. The method of claim 12 wherein the first and
second blocks consist essentially of carbon. 18. The
method of claim 12 wherein the construction comprises
a third masking material between the first masking
material and the electrically conductive material; and
wherein the transferring the narrow and wide line
patterns from the first masking material to the
electrically conductive material comprises:
transferring the narrow and wide line patterns from
the first masking material to the third masking
material; and transferring the narrow and wide line
patterns from the third masking material to the
electrically conductive material. 19. The method of
claim 18 wherein: the first masking material comprises
silicon nitride, silicon dioxide or silicon
oxynitride; and the third masking material consists
essentially of carbon.20. The method of claim 19
wherein the construction comprises an etch stop
between the first masking material and the third
masking material; wherein the transferring the narrow
and wide line patterns to the first masking material
utilizes an etch that does not penetrate through the
etch stop; and wherein the transferring the narrow and
wide line patterns from the first masking material to
the electrically conductive material comprises:
transferring the narrow and wide line patterns from
the first masking material to the etch stop; and
transferring the narrow and wide line patterns from
the etch stop to the third masking material. 2 1. The
method of claim 20 wherein the first masking material
comprises silicon nitride or silicon oxynitride, and
wherein the etch stop consists of silicon or silicon
dioxide. 22. The method of claim 20 wherein the first
masking material comprises silicon dioxide, and
wherein the etch stop consists of silicon.23. A method
comprising: 



forming gate dielectric over a base; forming floating
gate material over the gate dielectric; forming
intergate dielectric over the floating gate material:
forming control gate material over the intergate
dielectric forming a first masking material over the
control gate material; forming a patterned second
masking material over the first masking material; the
patterned second masking material comprising, along a
cross section: a first block having a first top
surface and a pair of first opposing sidewalls
extending downwardly from the first top surface; the
first block having a first width; and a second block
having a second top surface and pair of second
opposing sidewalls extending downwardly from the
second top surface; the second block having a second
width which is greater than the first width; forming
polymeric material across the second top surface and
not across the first top surface; the polymeric
material comprising a first pair of spacers along the
first sidewalls and comprising a second pair of
spacers along the second sidewalls; using the
polymeric material to protect the second block from an
etch while not protecting the first block from the
etch; the etch removing the unprotected first block to
form a gap between the first pair of spacers; after
the unprotected first block is removed, the remaining
polymeric material of the first pair of spacers
defining a pair of narrow line patterns, and the
remaining second block together with the second pair
of spacers defining a wide line pattern; transferring
the narrow and wide line patterns to the first masking
material; and transferring the narrow and wide line
patterns from the first masking material to the gate
dielectric, floating gate material, intergate
dielectric and control gate material to form at least
three lines comprising the gate dielectric, floating
gate material, intergate dielectric and control gate
material.24. A method of forming high density
structures and low density structures with a 



single photomask, comprising: utilizing the photomask
to pattern narrow masking elements and wide masking
elements over a substrate; forming a layer of
polymeric material across the narrow masking elements
and wide masking elements; the polymeric material
being formed to be thicker over the wide masking
elements than over the narrow masking elements;
anisotropically etching the polymeric material to
remove the polymeric material from over the narrow
masking elements while leaving the polymeric material
remaining over the wide masking elements; the
anisotropic etching forming paired sidewall spacers
along the narrow masking elements; removing the narrow
masking elements to leave the paired sidewall spacers
as first masks corresponding to high density structure
patterns, and to leave the wide masking elements and
polymeric material along the wide masking elements as
second masks corresponding to low density structure
patterns; and utilizing the first and second masks to
pattern high density structures and low density
structures within the substrate. 25. The method of
claim 24 wherein the narrow masking elements and wide
masking elements comprise photoresist. 26. The method
of claim 24 wherein the narrow masking elements and
wide masking elements comprise silicon; and wherein
the utilizing the photomask comprises
photolithographically patterning photoresist over the
silicon, and then transferring the pattern from the
patterned photoresist to the silicon. 27. The method
of claim 24 wherein the narrow masking elements and
wide masking elements comprise carbon; and wherein the
utilizing the photomask comprises
photolithographically patterning photoresist over the
carbon, and then transferring the pattern from the
patterned photoresist to the carbon.28. The method of
claim 24 wherein the substrate comprises a
semiconductor 



base, and, in ascending order from the base, gate
dielectric, floating gate material, intergate
dielectric and control gate material; and wherein the
high density structures correspond to flash gates
comprising the gate dielectric, floating gate
material, intergate dielectric and control gate
material. 29. The method of claim 28 wherein the low
density structures also comprise the gate dielectric,
floating gate material, intergate dielectric and
control gate material. 30. The method of claim 24
further comprising providing a pair of masking layers
between the substrate and the photoresist; and wherein
the utilizing the first and second masks to pattern
high density structures and low density structures
within the substrate comprises; transferring the
pattern of the first and second masks to an upper of
the pair of masking layers; transferring the pattern
of the first and second masks from the upper of the
pair of masking layers to a lower of the pair of
masking layers; and transferring the pattern of the
first and second masks from the lower of the pair of
masking layers to the substrate. 3 1. The method of
claim 30 wherein the upper of the pair of masking
layers comprises silicon nitride, silicon dioxide or
silicon oxynitride; and wherein the lower of the pair
of masking layers comprises carbon. 32. The method of
claim 3 1 comprising providing a barrier between the
two masking layers, and further comprising:
transferring the pattern of the first and second masks
from the upper of the pair of masking layers to the
barrier; and transferring the pattern of the first and
second masks from the barrier to the lower of the pair
of masking layers.33. The method of claim 32 wherein
the upper of the pair of masking layers comprises
silicon nitride or silicon oxynitride, and wherein the
barrier consists of silicon 



dioxide or silicon. 34. The method of claim 32 wherein
the upper of the pair of masking layers comprises
silicon dioxide, and wherein the barrier consists of
silicon. 35. A method of patterning flash gates,
comprising: providing a semiconductor assembly which
comprises a base, and in ascending order from the
base, a gate dielectric layer, a floating gate layer,
an intergate dielectric layer, a control gate layer, a
first masking material layer, and a second masking
material layer; providing narrow masking elements and
wide masking elements over the second masking layer;
forming a layer of polymeric material across the
narrow masking elements and wide masking elements; the
polymeric material being formed to be thicker over the
wide masking elements than over the narrow masking
elements; anisotropically etching the polymeric
material to remove the polymeric material from over
the narrow masking elements while leaving the
polymeric material remaining over the wide masking
elements; the anisotropic etching forming paired
sidewall spacers along the narrow masking elements;
removing the narrow masking elements to leave the
paired sidewall spacers as first masks corresponding
to first structure patterns, and to leave the wide
masking elements and polymeric material along the wide
masking elements as second masks corresponding to
second structure patterns; transferring the first and
second structure patterns to the second masking layer;
transferring the first and second structure patterns
from the second masking layer to the first masking
layer; and transferring the first and second structure
patterns from the first masking layer to the gate
dielectric layer, floating gate layer, intergate
dielectric layer, and control gate layer. 



36. The method of claim 35 wherein the narrow and wide
masking elements comprise silicon.37. The method of
claim 35 wherein the narrow and wide masking elements
comprise carbon. 38. The method of claim 35 wherein
the narrow and wide masking elements comprise
photoresist. 39. The method of claim 35 wherein the
semiconductor assembly comprises a memory array region
and another region peripheral to the memory array
region; wherein the first structure patterns define
flash gates within the memory array region; and
wherein the second structure patterns define
structures within the region peripheral to the memory
array region. 40. The method of claim 35 wherein the
second masking layer comprises silicon nitride,
silicon dioxide or silicon oxynitride; and wherein the
first masking layer comprises carbon. 4 1. The method
of claim 40 comprising providing a barrier between the
first and second masking layers, and further
comprising: transferring the first and second patterns
from the second masking layer to the barrier; and
transferring the pattern of the first and second
structure patterns from the barrier to the first
masking layer. 42. The method of claim 4 1 second
masking layer comprises silicon nitride or silicon
oxynitride, wherein the barrier consists of silicon
dioxide or silicon. 43. The method of claim 4 1 second
masking layer comprises silicon dioxide, wherein the
barrier consists of silicon.44. A semiconductor
construction, comprising: a semiconductor substrate; a
patterned photoresist mask over the substrate; the
patterned mask comprising narrow masking elements and
wide masking elements; the narrow masking elements and



wide masking elements comprising sidewalls; and
polymeric material over the substrate; the polymeric
material being over the wide masking elements but not
over the narrow masking elements; the polymeric
material being along sidewalls of the narrow masking
elements and along sidewalls of the wide masking
elements; gaps extending through the polymeric
material to the substrate. 45. The construction of
claim 44 wherein the substrate comprises a
monocrystalline base, and in ascending order from the
base, gate dielectric, floating gate material,
intergate dielectric, control gate material,
carbon-containing material, and nitrogen-containing
material. 46. The construction of claim 45 further
comprising a barrier between the carbon-containing
material and the nitrogen-containing material; the
barrier consisting essentially of silicon or silicon
dioxide. 47. The construction of claim 45 wherein the
carbon-containing material consists of transparent
carbon. 48. The construction of claim 45 wherein the
nitrogen-containing material comprises silicon
oxynitride. 49. The construction of claim 45 wherein
the nitrogen-containing material comprises silicon
nitride. 50. The construction of claim 44 wherein the
substrate comprises a monocrystalline base, and in
ascending order from the base, gate dielectric,
floating gate material, intergate dielectric, control
gate material, carbon-containing material, and silicon
dioxide.5 1. The construction of claim 50 further
comprising a barrier between the carbon-containing
material and the silicon dioxide; the barrier
consisting essentially of silicon. 52. A semiconductor
construction, comprising: a semiconductor substrate;
and 



a plurality of masking structures over the substrate;
the masking structures being spaced from one another
by gaps extending to the substrate; at least two of
the masking structures being first masking structures
of a first composition; at least one of the masking
structures being a second masking structure comprising
a second composition core and a first composition
shell around the core; the second composition being
different from the first composition; in at least one
cross-sectional view, the first masking structures
being a first width and the second masking structure
being a second width which is at least twice as large
as the first width. 53. The construction of claim 52
wherein the first composition comprises polymer and
the second composition comprises photoresist. 54. The
construction of claim 52 wherein the first composition
comprises polymer and the second composition consists
of silicon. 55. The construction of claim 52 wherein
the first composition comprises polymer and the second
composition consists of carbon. 56. The construction
of claim 52 wherein the substrate comprises a
monocrystalline base, and in ascending order from the
base, gate dielectric, floating gate material,
intergate dielectric, control gate material,
carbon-containing material, and nitrogen-containing
material. 57. The construction of claim 56 further
comprising a barrier between the carbon-containing
material and the nitrogen-containing material; the
barrier consisting essentially of silicon or silicon
dioxide.58. The construction of claim 56 wherein the
carbon-containing material consists of transparent
carbon. 59. The construction of claim 56 wherein the
nitrogen-containing material comprises silicon
oxynitride. 60. The construction of claim 56 wherein
the nitrogen-containing material comprises silicon
nitride. 



6 1. The construction of claim 52 wherein the
substrate comprises a monocrystalline base, and in
ascending order from the base, gate dielectric,
floating gate material, intergate dielectric, control
gate material, carbon-containing material, and silicon
dioxide. 62. The construction of claim 6 1 further
comprising a barrier between the carbon-containing
material and the silicon dioxide; the barrier
consisting essentially of silicon. 63. A semiconductor
construction, comprising: a monocrystalline base; a
plurality of flash gate structures over the base, each
of the individual gate structures comprising, in
ascending order from the base, at least one gate
dielectric layer, at least one floating gate layer, at
least one intergate dielectric layer, and at least one
control gate layer; a patterned carbon-containing
layer over the flash gate structures and having width
dimensions substantially identical to those of the
flash gate structures; at least two of the flash gate
structures being first flash gate structures having a
first width; and at least one of the flash gate
structures being a second flash gate structure having
a second width which is at least twice as large as the
first width. 64. The construction of claim 63 wherein
the carbon-containing layer consists of transparent
carbon.65. The construction of claim 63 comprising a
memory array region and another region peripheral to
the memory array region; wherein the first flash
structures are within the memory array region; and
wherein the second flash structure is within the
region peripheral to the memory array region. 


