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MEMORY CELL ARRAY STRUCTURES AND
METHODS OF FORMING THE SAME

TECHNICAL FIELD

[0001] The present disclosure relates generally to semicon-
ductor memory devices and methods, and more particularly,
memory cell array structures and methods for forming the
same.

BACKGROUND

[0002] Memory devices are typically provided as internal,
semiconductor, integrated circuits in computers or other elec-
tronic devices. There are many different types of memory
including random-access memory (RAM), read only memory
(ROM), dynamic random access memory (DRAM), synchro-
nous dynamic random access memory (SDRAM), flash
memory, phase change random access memory (PCRAM),
spin torque transfer random access memory (STTRAM),
resistive random access memory (RRAM), magnetoresistive
random access memory (MRAM; also referred to as magnetic
random access memory), conductive-bridging random access
memory (CBRAM), among others.

[0003] Some types of memory devices can be non-volatile
memory and can be used for a wide range of electronic appli-
cations in need of high memory densities, high reliability, and
low power consumption. Non-volatile memory may be used
in a personal computer, a portable memory stick, a solid state
drive (SSD), a personal digital assistant (PDA), a digital
camera, a cellular telephone, a smartphone, a tablet, a por-
table music player, e.g., MP3 player, a movie player, and
other electronic devices, among others. Program code and
system data, such as a basic input/output system (BIOS), are
typically stored in non-volatile memory devices.

[0004] Many memory devices, such as RRAM, PCRAM,
MRAM, STTRAM and CBRAM, for example, can include
arrays of memory cells organized in a two-terminal cross-
point architecture, for instance. Arrays of memory cells in a
two-terminal cross-point architecture can include electrodes
that have planar surfaces between the memory cell material.
For filamentary-type memory devices, e.g., RRAM and/or
CBRAM, the location of the active region of the memory cell
between planar surfaces of the electrodes can be variable
because the planar surfaces of the electrodes provide a sub-
stantially uniform electric field across the memory cell mate-
rial.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] FIGS. 1A-1B are block diagrams illustrating por-
tions of an array of memory cells.

[0006] FIG. 2A illustrates a cross-sectional view of a por-
tion of an array of memory cells in accordance with a number
of embodiments of the present disclosure.

[0007] FIG. 2B is a block diagram illustrating a portion of
an array of memory cells in accordance with a number of
embodiments of the present disclosure.

[0008] FIGS. 2C-2H illustrate cross-sectional views of a
portion of an array of memory cells in accordance with a
number of embodiments of the present disclosure.

[0009] FIG.2Iis ablock diagram illustrating a portion of an
array of memory cells in accordance with a number of
embodiments of the present disclosure.
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[0010] FIGS. 2J-2K illustrate cross-sectional views of a
portion of an array of memory cells in accordance with a
number of embodiments of the present disclosure.

[0011] FIGS. 3A-3B illustrate cross-sectional views of a
portion of an array of memory cells in accordance with a
number of embodiments of the present disclosure.

[0012] FIG. 3C is a block diagram illustrating a portion of
an array of memory cells in accordance with a number of
embodiments of the present disclosure.

[0013] FIGS. 3D-3E illustrate cross-sectional views of a
portion of an array of memory cells in accordance with a
number of embodiments of the present disclosure.

DETAILED DESCRIPTION

[0014] The present disclosure includes memory cell array
structures and method of forming the same. In a number of
embodiments one such array includes a stack structure com-
prising a memory cell between a first conductive material and
a second conductive material. The memory cell can include a
select element and a memory element. The array can also
include an electrically inactive stack structure, e.g., isolated
dummy stack structure, located at an edge of the stack struc-
ture.

[0015] In a number of embodiments, forming an array of
memory cells includes patterning an active memory cell stack
structure and a dummy material stack structure to expose the
dummy material stack structure. Forming an array of memory
cells also includes removing a portion of the dummy material
stack structure, forming a dielectric material over the active
memory cell stack structure, and forming the dielectric mate-
rial over the dummy material stack structure to electrically
inactivate, e.g., isolate, the dummy material stack structure.
[0016] As mentioned, embodiments of the present disclo-
sure can provide memory cell arrays having electrically inac-
tive dummy material portions, e.g., dummy memory cell
stack structures. Electrically inactive dummy material por-
tions can reduce edge array effects, e.g., isometric-dense
(iso-dense) loading effects, which can occur during memory
cell array patterning, e.g., dry etch patterning, and can pro-
duce anomalous morphologies and electrical failures. In
cross-point memory arrays, using inactive dummy material
portions may be challenging to implement, since every cell,
defined and connected to array circuitry by two self-aligned
etch processes may be electrically active, e.g. connected to
the array. That is, adding external dummy material portions
may produce active material portions, which can reintroduce
the iso-loading effect. Cross-point memory arrays in accor-
dance with the present disclosure can be formed and electri-
cally inactive dummy material portions can be formed, reduc-
ing undesired edge array effects. As such, embodiments can
provide improved memory cells and/or memory cell arrays as
compared to other approaches, among other benefits.

[0017] As used herein, “a number of” something can refer
to one or more such things. For example, anumber of memory
devices can refer to one or more memory devices. Addition-
ally, the designators “N” and “M” as used herein, particularly
with respect to reference numerals in the drawings, indicates
that a number of the particular feature so designated can be
included with a number of embodiments of the present dis-
closure.

[0018] The figures herein follow a numbering convention
in which the first digit or digits correspond to the drawing
figure number and the remaining digits identify an element or
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component in the drawing. Similar elements or components
between different figures may be identified by the use of
similar digits.

[0019] FIG. 1A is a block diagram illustrating a portion of
an array 100 of memory cells. In the example illustrated in
FIG. 1A, the array 100 is a cross-point array including a first
number of conductive lines 130-0, 130-1, . . ., 130-N, e.g.,
access lines, which may be referred to herein as word lines,
and a second number of conductive lines 120-0, 120-1, . . .,
120-M, e.g., digit lines, which may be referred to herein as bit
lines. As illustrated, the word lines 130-0, 130-1, . .., 130-N
can be substantially parallel to each other and can be substan-
tially orthogonal to the bit lines 120-0, 120-1, . . . , 120-M,
which can be substantially parallel to each other; however,
embodiments are not so limited. The conductive lines can
include conductive material, e.g., a metal material. Examples
of the conductive material include, but are not limited to,
tungsten, copper, titanium, aluminum, and/or combinations
thereof, among other conductive materials.

[0020] The memory cells 125 of array 100 can be memory
cells such as those described in connection with the memory
cell arrays of FIGS. 2A-2K and FIGS. 3A-3E. In this
example, a memory cell 125 is located at each of the inter-
sections of the word lines 130-0, 130-1, . . . , 130-N and bit
lines 120-0, 120-1, . . ., 120-M and the memory cells 125 can
function in a two-terminal architecture, e.g., with a particular
word line 130-0, 130-1, . . ., 130-N and bit line 120-0, 120-1,
..., 120-M serving as the electrodes for the memory cells
125.

[0021] The memory cells 125 can be resistance variable
memory cells, e.g., RRAM cells, CBRAM cells, PCRAM
cells, and/or STT-RAM cells, among other types of memory
cells. Memory cells can include, for example, a memory
element, e.g., memory material, and a select element, e.g., a
select device, an access device. The select element can be a
diode or a non-ohmic device (NOD), among others. The
select element can include, in some examples, select material,
a first electrode material, and a second electrode material.

[0022] The memory element of memory cell 125 can
include a memory portion of the memory cell 125, e.g., the
portion programmable to different data states. For instance, in
resistance variable memory cells, a memory element can
include the portion of the memory cell having a resistance that
is programmable to particular levels corresponding to par-
ticular data states responsive to applied programming voltage
and/or current pulses, for instance.

[0023] A memory element can include, in some instances,
memory material, a first electrode material, and a second
electrode material. The memory element can include a num-
ber of memory materials, which collectively comprise a vari-
able resistance storage element material portion of a memory
element. For instance, the materials may include at least one
of'a metal ion source layer, an oxygen gettering, e.g., source,
layer, and an active switching layer, such as a solid state
electrolyte, a chalcogenide, a transition metal oxide material,
or a mixed valence oxide with two or more metals, e.g.,
transition metals, alkaline earth metals, and/or rare earth met-
als. Embodiments are not limited to a particular resistance
variable material or materials associated with the memory
elements of the memory cells 125. For instance, the resistance
variable material can be a chalcogenide formed of various
doped or undoped materials. Other examples of resistance
variable materials that can be used to form storage elements
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include binary metal oxide materials, colossal magnetoresis-
tive materials, and/or various polymer based resistance vari-
able materials, among others.

[0024] Inoperation, the memory cells 125 of array 100 can
be programmed by applying a voltage, e.g., a write voltage,
across the memory cells 125 via selected word lines 130-0,
130-1, ...,130-N and bit lines 120-0,120-1, . .., 120-M. The
width and/or magnitude of the voltage pulses across the
memory cells 125 can be adjusted, e.g., varied, in order to
program the memory cells 125 to particular data states, e.g.,
by adjusting a resistance level of the storage element.
[0025] A sensing, e.g., read, operation can be used to deter-
mine the data state of a memory cell 125 by sensing current,
for example, on a bit line 120-0, 120-1, . . ., 120-M corre-
sponding to the respective memory cell responsive to a par-
ticular voltage applied to the selected word line 130-0, 130-1,
..., 130-N to which the respective cell is coupled. Sensing
operations can also include biasing unselected word lines and
bit lines at particular voltages in order to sense the data state
of a selected cell.

[0026] FIG. 1B is a block diagram illustrating a portion of
an array 101 of memory cells. In the example illustrated in
FIG. 1B, the array 101 is configured in a cross-point memory
array architecture, e.g., a three-dimensional (3D) cross-point
memory array architecture. The multi-deck cross-point
memory array 101 comprises anumber of successive memory
cells, e.g., 105, 125 disposed between alternating, e.g., inter-
leaved, decks of word lines, eg., 130-0,130-1, . ..,130-N and
112-0,112-1, . ..,112-N extending in a first direction and bit
lines, e.g., 120-0,120-1, . .., 120-M and 114-0,114-1, . . .,
114-M extending in a second direction.

[0027] The number of decks can be expanded in number or
can be reduced in number, for example. Each of the memory
cells 105, 125 can be configured between word lines, eg.,
130-0,130-1, ..., 130-N and 112-0, 112-1, ..., 112-N and
bit lines, e.g., 120-0, 120-1, .. ., 120-M and 114-0, 114-1, ..
., 114-M, such that a single memory cell 105, 125 is directly
electrically coupled with and is electrically in series with its
respective bit line and word line. For example, array 101 can
include a three-dimensional matrix of individually-address-
able, e.g., randomly accessible, memory cells that can be
accessed for data operations, e.g., sense and write, at a granu-
larity as small as a single storage element or multiple storage
elements. In a number of embodiments, memory array 101
can include more or less bit lines, word lines, and/or memory
cells than shown in the examples in FIGS. 1A and 1B.
[0028] Memory cells in accordance with the present disclo-
sure can be formed using various processing techniques such
as atomic material, e.g., layer, deposition (ALD), physical
vapor deposition (PVD), chemical vapor deposition (CVD),
supercritical fluid deposition (SFD), patterning, etching, fill-
ing, chemical mechanical planarization (CMP), combina-
tions thereof, and/or other suitable processes.

[0029] FIGS. 2A-2K illustrate cross-sectional views and/or
block diagrams of a portion of an array of memory cells in
accordance with a number of embodiments of the present
disclosure. The portion of the array of memory cells in FIGS.
2A-2K can be a portion of an array such as array 100 illus-
trated in FIG. 1A and/or array 101 illustrated in FIG. 1B.
[0030] Inthe example illustrated in FIG. 2A, a portion 250
of an array 280 of memory cells has been formed and etched.
For instance, the portion 250 of memory cell array 280, e.g.,
a cross-point array, shown in FIGS. 2A-2K, can be created
through dry etch patterning. Materials corresponding to
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respective conductive lines and components of the array and/
or memory cell can be deposited and etched to form the
various features. The dry etch patterning can form the various
conductive lines and material portions, e.g., stack structures
251. Stack structures 251 can make up an active array portion
252 of array portion 250, for example.

[0031] Portion 250 can include a number of active material
portions 251, e.g., active stack structures, and a number of
dummy material portions 234-1 and 234-2, e.g., dummy stack
structures. Two dummy material portions are illustrated in
FIGS. 2A-2K, however more or fewer dummy material por-
tions may be fowled in a number of embodiments. In a num-
ber of embodiments, dummy material portions 234-1 and
234-2 comprise more than one dummy line. Dummy material
portions 234-1 and 234-2 can be a different dimension, e.g.,
wider than a stack structure 251 within active array portion
252, and a space between, e.g., on either side of, active mate-
rial portions 251 and dummy material portions 234-1 and
234-2 can comprise a threshold distance, for example.
Dummy material portions 234-1 and 234-2 can be formed
concurrently, in-situ, and/or according to the same process as
the active material portions 251, and can be located on dif-
ferentedges, e.g., outer edge of an array 252 of active material
structures 251 being formed, for example.

[0032] Active material portions 251, e.g., within active
array portion 252, can include electrically active stack struc-
tures, e.g., electrically active memory cell stack structures.
Active material portions 251 can be capable of coupling to
another portion of a memory array, e.g., be electrically con-
nected to the array. In a number of embodiments, a distance
between the active stack structure and the electrically inactive
dummy stack structure can be different, e.g., more or less,
than a distance between two active stack structures, e.g., two
different, adjacent active stack structures.

[0033] Dummy material portions, e.g., portions 234-1 and
234-2, can include, for instance material formed to a lower
tolerance and formed external, e.g., on an outer edge, to the
active array portion 252. For example, in patterning a memory
cell array, outer memory cell stack structures can be deformed
or marginalities can be generated, caused by an iso-dense
loading effect. Dummy material portions, if electrically inac-
tive, e.g., isolated, as compared to the rest of the array, can be
utilized to reduce undesired edge array effects. In a number of
embodiments of the present disclosure, dummy material por-
tions can be inactive, e.g., be non-active, non-electrically
connected portions used to reduce undesired edge array
effects. In a number of embodiments, dummy material por-
tions can be electrically inactive in cross-point memory
arrays and/or three-dimensional cross-point memory arrays.
Inanumber of embodiments, electrically inactive can include
being in electrical contact with at least one of a first and
second conductive material, e.g., a word line and a bit line. In
various embodiments an electrically inactive stack can com-
prise a stack structure connected to only one of the first and
second conductive materials. In a number of embodiments,
electrically inactive can include electrically isolated, includ-
ing from at least one of a first and second conductive material.
[0034] In a number of embodiments, each of the active
stack structures 251 and the dummy stack structures 234-1
and 234-2 can include a conductive line, e.g., word line,
material 236 formed over a substrate material 232. The sub-
strate material 232 can be a dielectric material, for example,
silicon oxide, among other substrate materials. Additionally
or alternatively, the substrate material 232 can be an insulator
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material or a construction on a silicon wafer or the like, for
example. Conductive line material 236 can be a conductive
material, such as tungsten, among other conductive materials.
An electrode material 238 can be formed over conductive line
material 236, and the electrode material 238 can be a conduc-
tive material, such as carbon and/or tungsten, among other
conductive materials. The electrode material 238 can be a
bottom electrode, e.g., a conductive line, for example, an
access line such as word lines 130-0 to 130-N and 112-0 to
112-N, or a data line such as bit lines 120-0 to 120-M and
114-0 to 114-M shown in FIGS. 1A and 1B.

[0035] In a number of embodiments, a select element 240
can be formed over electrode material 238. Select element
240 can comprise a select device material. Select element 240
can comprise a chalcogenide, e.g., a Ge—Sb—Te material
such as Ge,Sb,Te;, Ge,Sb,Te,, Ge,Sb,Te,, etc., among
other resistance variable materials. The hyphenated chemical
composition notation, as used herein, indicates the elements
included in a particular mixture or compound, and is intended
to represent all stoichiometries involving the indicated ele-
ments. Other resistance variable materials, which the select
element 240 can comprise include Ge—Te, In—Se, Sb—Te,
As—Te, Al—Te, Ge—Sb—Te, Te—Ge—As, In—Sb—Te,
Te—Sn—Se, Ge—Se—Ga, Bi—Se—Sb, Ga—Se—Te,
Sn—Sb—Te, Te—Ge—Sb—S, Te—Ge—Sn—O,
Te—Ge—Sn—Au, Pd—Te—Ge—Sn, In—Se—Ti—Co,
Ge—Sb—Te—Pd, Ge—Sb—Te—Co, Sb—Te—Bi—Se,
Ag—In—Sb—Te, Ge—Sb—Se—Te, Ge—Sn—Sb—Te,
Ge—Te—Sn—Ni, Ge—Te—Sn—Pd, and Ge—Te—Sn—
Pt.

[0036] Inanumberof embodiments, electrode material 242
can be formed over select element 240 to form a stack struc-
ture. The electrode material 242 can be a conductive material,
such as carbon and/or tungsten, for example. The electrode
material 242 can be a middle electrode, e.g., electrically insu-
lated from other memory cells for each individual memory
cell.

[0037] The stack structure comprising electrode material
238, select element 240, and electrode material 242 can
include metal-semiconductor-metal (MSM), metal-insulator-
metal (MIM), and/or conductor-semiconductor-conductor
(CSC) configurations, among others. For example, electrode
material 238 can be a metal material, select element 240 can
be a semiconductor material, and electrode material 242 can
be a metal material. In some embodiments, select element
240 may comprise a stack structure of multiple semiconduc-
tor and or insulator materials, such that the entire stack struc-
ture has a configuration of one of metal-insulator-insulator-
metal (MIIM), metal-semiconductor-semiconductor-metal
(MSSM), metal-insulator-semiconductor-metal (MISM),
metal-semiconductor-insulator-metal (MSIM), metal-insula-
tor-semiconductor-insulator-metal (MISIM), metal-semi-
conductor-insulator-semiconductor-metal (MSISM), metal-
insulator-insulator-insulator-metal (MIIIM), and metal-
semiconductor-semiconductor-semiconductor-metal
(MSSSM).

[0038] Inanumber of embodiments, memory element 244,
e.g., memory material, is formed over electrode material 242.
Memory element 244 can comprise, for example, PCRAM,
STTRAM, RRAM, MRAM, PCM, CBRAM, and oxygen
vacancy-based materials, among others. For example,
memory element 244 can include a number of resistance
variable materials such as a transition metal oxide material or
a perovskite including two or more metals, e.g., transition
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metals, alkaline earth metals, and/or rare earth metals.
Memory element 244 can include, for instance, a number of
resistance variable materials such as a solid state electrolyte
comprised of a transition metal oxide material or a phase
change material, e.g., a chalcogenide material. Embodiments
are not limited to a particular resistance variable material. In
a number of embodiments, memory element 244 can com-
prise material that forms a storage material.

[0039] Electrode material 246 can be formed over memory
element 244 in a number of embodiments. For instance, elec-
trode material 246 and memory element 244 can form a stack
structure or a portion of a stack structure, e.g., a memory
element/memory cell stack structure. Electrode material 244
can be, for example, a top electrode and can comprise copper
material, among other materials. A protective hardmask
material 248 can be formed, e.g., via CVD, over electrode
material 246. Hardmask material 248 can comprise, for
example, a nitride material such as silicon nitride, among
other hardmask materials. In a number of embodiments, hard-
mask material 248 can be used in a subsequent removal, e.g.,
dry etch, process.

[0040] FIG. 2B illustrates block diagram of a schematic
view of the portion 250 of array 280 illustrated in FIG. 2A in
accordance with a number of embodiments of the present
disclosure. Array 280 can include a three-dimensional cross-
point array, for example. Similar to FIG. 2A, portion 250 can
comprise substrate 232, dummy material portions 234-1 and
234-2 and active material portions 251 within active array
portion 252.

[0041] FIG. 2C illustrates a cross-sectional view of a por-
tion 250 of an array 280 of memory cells shown in a stage
subsequent to that shown in FIGS. 2A and 2B. In a number of
embodiments, a sealing material 254 is formed over the por-
tion 250, e.g., over hardmask material 248. Sealing material
254 is formed over the dummy material portions 234-1 and
234-2 and the active array portion 252, for example. Sealing
material 254 can comprise a material to chemically seal the
edges of portions 251,234-1, and 234-2, such as, for instance,
a nitride material.

[0042] FIG. 2D illustrates a cross-sectional view of a por-
tion 250 of an array 280 of memory cells shown in a stage
subsequent to that shown in FIG. 2C. In a number of embodi-
ments, spaces, €.g., vias, openings, gaps, between isolated
stack structures, e.g., inactive dummy material portions and
isolated active material portions, can be filled with a dielectric
material 256. For example, dielectric material 256 can be
formed between the dummy material portions 234-1 and 234-
2, e.g., inactive dummy stacks, and the active material por-
tions 251 within active array portion 252, e.g., isolated active
stacks. Dielectric material 256 can comprise a dielectric
oxide or nitride, such as silicon nitride (Si;N,) or silicon
oxide (Si0O,), for example. In a number of embodiments,
dielectric material 256 can insulate the electrically inactive
dummy stack structure from at least one of a first conductive
material and a second conductive material (e.g., a word line
and a bit line).

[0043] FIG. 2E illustrates a cross-sectional view of a por-
tion 250 of an array 280 of memory cells shown in a stage
subsequent to that shown in FIG. 2D. In a number of embodi-
ments, dielectric material 256 is removed, e.g., via dry etch,
until a portion, e.g., a top portion, of the material portions are
exposed. Dielectric material 256 can be etched away from the
dummy material portions 234-1 and 234-2, e.g., inactive
dummy stacks, and the active material portions 251, e.g.,
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isolated active stacks until a portion of the materials is
exposed. In a number of embodiments, hardmask material
248 and/or sealing material 254 can be preserved during
and/or following the dielectric removal.

[0044] FIG. 2F illustrates a cross-sectional view of a por-
tion 250 of an array 280 of memory cells shown in a stage
subsequent to that shown in FIG. 2E. A sacrificial material
258 can be fowled over portion 250 in a number of embodi-
ments. Sacrificial material 258, e.g., sacrificial lines or sacri-
ficial material lines, can comprise carbon and/or a dielectric
material, among other materials. Sacrificial material 258 can
be formed over the dummy material portions 234-1 and 234-
2, e.g., inactive dummy stacks, and the active material por-
tions 251, e.g., isolated active stacks. In a number of embodi-
ments, sacrificial material 258 is formed for use in a
subsequent planarization, e.g., CMP, process. As a result,
portion 250 and inactive dummy material portions 234-1 and
234-2, may be sealed, e.g., completely sealed, and the dielec-
tric material 256 can act as a spacer formed on an external side
of the dummy lines material portions 234-1 and 234-2.
[0045] FIG. 2G illustrates a cross-sectional view of a por-
tion 250 of an array 280 of memory cells shown in a stage
subsequent to that shown in FIG. 2F. In a number of embodi-
ments, an electrically active memory cell stack structure and
a dummy memory cell stack structure can be patterned, e.g.,
via a mask, to expose the dummy material stack structure. For
example, a photoresist material 260 can be formed over array
portion 250, e.g., formed over sacrificial material 258. Pho-
toresist material 260 can be formed over the dummy material
portions 234-1 and 234-2, e.g., inactive dummy stack struc-
tures and the active material portions 251, e.g., isolated active
stack structures.

[0046] Photoresist material 260 can comprise, for example,
a light-sensitive material. In a number of embodiments, pho-
toresist material 260 can be masked and exposed, removing
the photoresist material 260 over the region of the dummy
material portions 234-1 and 234-2, while leaving the active
array portion 252 covered, e.g., completely covered, by pho-
toresist material 260. In a number of embodiments, the expo-
sition can be controlled to avoid an outer active material
portion, e.g., an outermost active stack structure, from being
exposed and damaged, and the exposition can be controlled to
compensate for irregular topography of the exposure that can
result from a step between the array 280 and regions external
to array 280.

[0047] FIG. 2H illustrates a block diagram of a portion 250
of an array 280 of memory cells shown in a stage subsequent
to that shown in FIG. 2G. In a number of embodiments,
remaining photoresist material 260 can be removed, e.g.,
etched via dry etch. A portion of dummy material portions
234-1and 234-2 can be removed, for example, viadry etch. In
the example illustrated in FIG. 2H, an electrode material, e.g.,
electrode material 246 as illustrated in FIG. 2A, hardmask
material 248, and sacrificial material 258 are removed from
dummy material portions 234-1 and 234-2. However, in a
number of embodiments, a different portion of dummy mate-
rial portions 234-1 and 234-2 are removed. For instance, a
portion of electrode material 246, all of memory element 244,
all of electrode material 242, all of select element 240, all of
electrode material 234, all of conductive line material 236,
and/or any portion of the materials can be removed, e.g.,
etched. The removed material can form a recess such that the
dummy material portions 234-1 and 234-2 are separated, e.g.,
isolated, from a bitline material that may be formed over
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portion 250. For example, dummy material portions 234-1
and 234-2 are electrically inactive and do not couple to a
conductive material formed over portion 250.

[0048] FIG. 21 illustrates a schematic view of portion 250
in accordance with a number of embodiments of the present
disclosure. Similar to FIG. 2H, a portion of dummy material
portion 234-1 is removed, e.g., via dry etch. For example,
sacrificial material 258, hardmask material 248, electrode
material 246, are removed. In a number of embodiments all or
a portion of memory element 244 and electrode material 242
can be removed, leaving select element 240 as the topmost
material on dummy material portion 234-1. Dummy material
portion 234-1 is recessed into dielectric material 256, such
that it is electrically inactive, e.g., removed from a bit line
material that may be formed over array 250, for instance. In a
number of embodiments, dielectric material 256 can insulate
the electrically inactive dummy stack structures from at least
one of a first conductive material and a second conductive
material (e.g., a word line and a bit line). Active array portion
252 and/or other non-dummy portion materials may remain
covered by sacrificial material 258.

[0049] FIG. 2] illustrates a cross-sectional view of a portion
250 of an array 280 of memory cells shown in a stage subse-
quent to that shown in FIGS. 2I and 2H. In a number of
embodiments, dielectric material 262 is formed over portion
250 and into spaces between isolated stack structures. For
example, dielectric material 262 can be formed over and
between the dummy material portions 234-1 and 234-2, e.g.,
inactive dummy stack structures, and the active material por-
tions 251, e.g., isolated active stack structures. Dielectric
material 262 can comprise a dielectric oxide or nitride, such
as silicon nitride (Si,N,,) or silicon oxide (SiO,), for example.

[0050] FIG. 2K illustrates a cross-sectional view of a por-
tion 250 of an array 280 of memory cells shown in a stage
subsequent to that shown in FIG. 2J. In a number of embodi-
ments, a planarization process, e.g., a CMP process, can be
performed in order to level the portion 250. The planarization
can remove a portion of dielectric material 262, sacrificial
material 258, and hardmask material 248, for example.

[0051] As a result, portion 250 may be surrounded, e.g.,
completely surrounded, by dielectric material 262, and only
conductive surfaces of the active material portions 252, e.g.,
wordline stack structures, active stack structures, are
exposed. Dummy material portions 234-1 and 234-2, being
recessed, are buried into dielectric material 262.

[0052] Conductive materials, e.g., bitline materials, can be
subsequently connected to the active material portions 252,
e.g., active stack structures, wordline stack structures,
through the exposed conductive surfaces, while the dummy
material portions 234-1 and 234-2 are physically and electri-
cally separated, e.g., isolated, inactivated, from the conduc-
tive, e.g., bitline, materials. As a result, possible morphologi-
cal defects of the dummy material portions 234-1 and 234-2,
e.g., caused by iso-dense loading, may not have an electrical
impact on the functionality of portion 250 and/or array 280.
The conductive, e.g., bitline, material and a part of underlying
cells can be patterned substantially orthogonal to the conduc-
tive lines 236, e.g., wordlines, can form bitlines, completing a
cross-point array. In a number of embodiments, substantially
orthogonal can comprise, for example, a little more than
orthogonal or a little less than orthogonal, but within a thresh-
old. For example, a substantially orthogonal direction can
comprise a direction that is closer to orthogonal than parallel.
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[0053] In a number of embodiments, the processes illus-
trated in FIGS. 2G-2K comprise a chop sequence, e.g., a
wordline chop sequence. For example, the chop sequence can
include patterning an electrically active memory cell stack
structure and a dummy memory cell stack structure to expose
the dummy memory cell stack structure. For instance, pat-
terning can include forming a photoresist material and expos-
ing the photoresist material over the dummy portion materi-
als. The chop sequence can also include removing a portion of
the dummy memory cell stack structure, removing the pho-
toresist material, forming a dielectric material over the array,
e.g., the entire array, and planarizing portions of and/or the
entire array to level the array. In a number of embodiments, as
a result of the chop sequence, the dummy memory cell stack
structures of the word line array are electrically inactive.
[0054] FIGS. 3A-3E illustrate cross-sectional views and/or
block diagrams of a portion of an array of memory cells in
accordance with a number of embodiments of the present
disclosure. The portion of the array 380 of memory cells in
FIGS. 3A-3E can be a portion of an array such as array 100
illustrated in FIG. 1A and/or array 101 illustrated in FIG. 1B.
The portion of the array 380 of memory cells can be in a
direction substantially perpendicular to the array of memory
cells illustrated in FIGS. 3A-3E, for example.

[0055] FIG. 3A illustrates a cross-sectional view of a por-
tion of an array 380 in accordance with a number of embodi-
ments of the present disclosure. In the example illustrated in
FIG. 3 A, aportion 365, e.g., a bitline portion, of array 380 has
been formed over a portion 351, e.g., a wordline portion, of
array 380, and the portion 365 has been etched. For instance,
portion 365, can be created through dry etch patterning and
can be formed. In a number of embodiments,

[0056] In a number of embodiments, portion 365 of array
380 is formed on a substrate 332. Portion 365 and substrate
332 may be similar or the same as example portion 250 and
example substrate 232 illustrated in FIGS. 2A-2K, for
instance. Portion 365 of array 380 can include a number of
active material portions 361, e.g., active stack structures,
within an active array portion 382 and a number of dummy
material portions 376-1 and 376-2, e.g., dummy stack struc-
tures.

[0057] In a number of embodiments, each of the active
material portions 361 and dummy material portions 376-1
and 376-2 can comprise a metal conductive line material 366,
e.g., bitline material, formed over portion 351, metal material
368, e.g., carbon, formed of conductive line material 366, and
hardmask material 370 formed over metal material 366, for
example. Conductive line material 366 can comprise, for
example, a tungsten material, among other conductive mate-
rials. In a number of embodiments, dummy material portions
376-1 and 376-2 can be located on different edges, e.g., outer
edges, of active array portion 382, for example.

[0058] In a number of embodiments, metal material 368 is
not formed over electrode material; rather hardmask material
370 can be formed, e.g., directly, over electrode material 366.
Electrode material 366, metal material 368, and hardmask
material 370 can form a portion 365 of array 380, for
example, a bitline portion of array 380, and portion 351 can
form a portion 351 of array 380, for example a wordline
portion of array 380. In a number of embodiments, hardmask
material 370 is formed over portion 365, but a hardmask
material is not formed over portion. Alternatively, a hardmask
material (e.g., hardmask material 248 formed over portion
250 as illustrated n FIGS. 2A-2K) may be formed, but hard-
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mask material 370 may not be formed. In a number of
embodiments, both a hardmask material over portion 351
(e.g., similarly to hardmask material 248 formed over portion
250) and hardmask material 370 can be formed.

[0059] Though notillustrated in FIG. 3A, a sealing material
can be formed over portion 365 of array 380, including active
material portions 361 of active array portion 382 and dummy
material portions 376-1 and 376-2. The sealing material can
comprise a material to chemically seal the edges of portions
382,376-1, and 376-2, for instance. A dielectric material can
be formed over portion 365 to fill spaces between and/or
cover the isolated stack structures, e.g., active material por-
tions 361 and dummy material portions 376-1 and 376-2.
[0060] The dielectric material, e.g., or a portion of the
dielectric material, can be removed, e.g., via dry etch, until a
portion of active material portions 382 and dummy material
portions 376-1 and 376-2 are exposed. A sacrificial material
can be formed over portion 365, e.g., including active mate-
rial portions 382 and dummy material portions 376-1 and
376-2. In a number of embodiments, this sacrificial material
can be utilized in a subsequent planarization process, e.g., a
subsequent CMP process. As a result, dummy material por-
tions 376-1 and 376-2 can be separated, e.g., isolated, from
active material portions 361 using the dielectric material as a
spacer.

[0061] FIG. 3B illustrates a cross-sectional view of a por-
tion of an array 380 of memory cells shown in a stage subse-
quent to that shown in FIG. 3A. In a number of embodiments,
an electrically active memory cell stack structure and a
dummy memory cell stack structure can be patterned, e.g., via
a mask, to expose the dummy material stack structure. In a
number of embodiments, a photoresist material 372 is formed
over portion 365, e.g., formed over hardmask material 370.
Photoresist material 372 can be formed over the dummy
material portions 376-1 and 376-2, e.g., inactive dummy
stack structures, and the active material portions 361, e.g.,
isolated active stack structures. Photoresist material 372 can
comprise, for example, a light-sensitive material. In a number
of embodiments, photoresist material 372 can be masked and
exposed removing the photoresist material 372 over the
region of the dummy material portions 376-1 and 376-2 and
leaving the active material portions 361 covered, e.g., com-
pletely covered, by photoresist material 372. In a number of
embodiments, the exposition can be controlled to avoid an
outer active material portion, e.g., and outermost active stack
structure, from being exposed and damaged, and the exposi-
tion can be controlled to compensate for irregular topography
of the exposure that can result from a step between the array
and external regions. In a number of embodiments, the pat-
terning can include pattering of both portions 365 and 351,
e.g., portion 351 is not patterned before portion 365 is formed
over it; rather one patterning is performed for both.

[0062] FIG. 3C illustrates block diagram of a portion of an
array 380 of memory cells shown in a stage subsequent to that
shown in FIG. 3B. A portion of dummy material portions
376-1 and 376-2 can be removed, for example, via dry etch. In
the example illustrated in FIG. 3C, the hardmask material, the
metal material, and the electrode material are removed from
dummy material portions 376-1 and 376-2. However, in a
number of embodiments, a different portion of dummy mate-
rial portions 376-1 and 376-2 can be removed. For instance,
the hardmask material and a portion of metal material may be
removed, e.g., etched; only a portion of the metal material
may be removed; and/or the hardmask material 370, the metal
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material, and all or a portion of conductive line material 366
can be removed. In a number of embodiments, the removed
material can form a recess such that the dummy material
portions 376-1 and 376-2 are electrically separated, e.g., iso-
lated, inactivated, from a wordline material adjacent, e.g.,
above and/or below, dummy material portions 376-1 and
376-2.

[0063] FIG. 3D illustrates a cross-sectional view of a por-
tion of an array 380 of memory cells shown in a stage subse-
quent to that shown in FIG. 3C. In a number of embodiments,
dielectric material 396 is formed over portion 365 of array
380. Dielectric material 396 can be formed over and between
the dummy material portions 376-1 and 376-2, e.g., inactive
dummy stack structures, and the active material portion 382,
e.g., isolated active stack structures. Dielectric material 396
can comprise a dielectric oxide or nitride, such as silicon
nitride (Si;N,,) or silicon oxide (Si0,), for example.

[0064] FIG. 3E illustrates a cross-sectional view of a por-
tion of an array 380 of memory cells shown in a stage subse-
quent to that shown in FIG. 3D. In a number of embodiments,
a planarization process, e.g., CMP, can be performed, remov-
ing a portion of dielectric material 396 and forming a planar
surface on the dielectric material 396. For example, a pla-
narization process can be performed in order to level the array
380. The planarization can planarize a step between array 380
and regions external to the array 380. As aresult, the array 380
may be surrounded, e.g., completely surrounded, by dielec-
tric material 396, and only conductive surfaces of the active
stack structures 382, e.g., bitline stack structures, active stack
structures, are exposed (not illustrated in FIG. 3E). Dummy
material portions 376-1 and 376-2, being recessed, are buried
into dielectric material 396.

[0065] Conductive materials, e.g.. wordline metal materi-
als, can be subsequently connected to the active stack struc-
tures 361, e.g., bit stack structures, through the exposed con-
ductive surfaces (notillustrated in FIG. 3E), while the dummy
material portions 376-1-1 and 376-2 are physically and elec-
trically separated, e.g., isolated, from them. As a result, pos-
sible morphological defects of the dummy material portions
376-1 and 376-2, caused by iso-dense loading may not have
an electrical impact on the functionality of array 280.

[0066] Inanumber of embodiments, the process illustrated
in FIGS. 3B-3E comprises a chop sequence, e.g., a bit line
chop sequence. For example, the chop sequence can include
patterning an electrically active memory cell stack structure
and a dummy memory cell stack structure to expose the
dummy memory cell stack structure. For instance, patterning
can include forming a photoresist material and exposing the
photoresist material over the dummy portion materials. The
chop sequence can also include removing a portion of the
dummy portion materials, removing the photoresist material,
forming a dielectric material over the array, and planarizing
the array to level the array. In a number of embodiments, as a
result of the chop sequence, the dummy material portions
376-1 and 376-2 of the array are electrically inactive.

[0067] Inanumberofembodiments,the processes of form-
ing a memory cell and/or memory cell array can be repeated
anumber of times to create a number of decks, e.g., tiers. For
example, the process of forming the portion 250 in as illus-
trated FIGS. 2A-2K and portion 365 as illustrated in FIGS.
3 A-3E can be repeated a number of times to form a number of
memory cell and/or memory cell array decks, e.g., three-
dimensional cross-point memory arrays.
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[0068] Although specific embodiments have been illus-
trated and described herein, those of ordinary skill in the art
will appreciate that an arrangement calculated to achieve the
same results can be substituted for the specific embodiments
shown. This disclosure is intended to cover adaptations or
variations of various embodiments of the present disclosure.
[0069] Tt is to be understood that the above description has
been made in an illustrative fashion, and not a restrictive one.
Combination of the above embodiments, and other embodi-
ments not specifically described herein will be apparent to
those of skill in the art upon reviewing the above description.
The scope of the various embodiments of the present disclo-
sure includes other applications in which the above structures
and methods are used. Therefore, the scope of various
embodiments of the present disclosure should be determined
with reference to the appended claims, along with the full
range of equivalents to which such claims are entitled.

What is claimed is:

1. An array of memory cells, comprising:

a stack structure comprising a memory cell between a first
conductive material and a second conductive material,
wherein the memory cell includes a select element and a
memory element; and

an electrically inactive stack structure located at an edge of
the stack structure.

2. The array of claim 1, wherein the array is a cross-point

memory array.

3. The array of claim 2, wherein the array is a three-
dimensional cross-point memory array.

4. The array of claim 1, wherein the first conductive mate-
rial is a digit line.

5. The array of claim 1, wherein the second conductive
material is an access line.

6. The array of claim 1, wherein the select element includes
select material, a first electrode material, and a second elec-
trode material.

7. The array of claim 1, wherein the memory element
includes memory material, a first electrode material, and a
second electrode material.

8. The array of claim 1, wherein the memory element and
the select element share an electrode.

9. The array of claim 1, further comprising a dielectric
material to insulate the electrically inactive stack structure
from at least one of the first conductive material and the
second conductive material.

10. The array of claim 1, wherein the stack structure com-
prises a different dimension than the electrically inactive
stack structure.

11. The array of claim 1, wherein a distance between the
stack structure and the electrically inactive stack structure is
different than a distance between the stack structure and
different stack structure adjacent to the stack structure.

12. The array of claim 1, wherein the electrically inactive
stack structure comprises a stack structure connected to only
one of the first and second conductive materials.

13. An array of memory cells, comprising:

afirst electrically active stack structure comprising a select
element between a first electrode and a second electrode
and a memory element between the second electrode
and a third electrode;

a second electrically active stack structure electrically
coupled to the first electrically active stack structure;
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a first electrically inactive stack structure located at an
outer edge of the first electrically active stack structure;
and

a second electrically inactive stack structure located at an
outer edge of the second electrically active stack struc-
ture.

14. The array of claim 13, wherein at least one of the first
electrically inactive stack structure and the second electri-
cally inactive stack structure is wider than each of the first
electrically active stack structure and the second electrically
active stack structure.

15. The array of claim 13, wherein the array is a three-
dimensional cross-point memory array.

16. The array of claim 13, wherein at least one of the first
electrically inactive stack structure and the second electri-
cally inactive stack structure comprises more than one elec-
trically inactive stack structure.

17. An array of memory cells, comprising:

a plurality of first stack structures, each comprising:

a first conductive material between a substrate material
and a first electrode material,

aselect element between the first electrode and a second
electrode; and

a memory element between the second electrode and a
third electrode;

afirstand a second electrically inactive dummy stack struc-
ture, each located at a different outer edge of the plurality
of first stack structures;

a first dielectric material between each of the plurality of
first stack structures and between the plurality of first
stack structures and the first and second electrically
inactive dummy stack structures;

a plurality of second stack structures formed on the plural-
ity of first stack structures, each comprising a second
conductive material;

a third and fourth electrically inactive dummy stack struc-
ture, each located at a different outer edge of the plurality
of second stack structures; and

a second dielectric material between each of the plurality
of second stack structures and between the plurality of
second stack structures and the third and fourth electri-
cally inactive dummy stack structures,
wherein the array of memory cells is a cross-point array

of memory cells.

18. The array of claim 17, wherein the memory element
comprises memory material comprising resistance variable
material.

19. The array of claim 18, wherein the resistance variable
material comprises a phase change material.

20. The array of claim 19, wherein the phase change mate-
rial comprises a chalcogenide material.

21. A method of forming an array of memory cells, com-
prising:

patterning an active memory cell stack structure and a
dummy material stack structure to expose the dummy
material stack structure;

removing a portion of the dummy material stack structure;
and

forming the dielectric material over the dummy material
stack structure to electrically inactivate the dummy
material stack structure.

22. The method of claim 21, wherein removing a portion of

the dummy material stack structure includes etching a portion
of the dummy material stack structure via a dry etch.
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23. The method of claim 21, further comprising planariz-
ing the array of memory cells using a chemical-mechanical
planarization process.

24. A method of forming an array of memory cells, com-
prising:

forming a first electrically active memory cell stack struc-

ture;
forming a first dummy memory cell stack structure located
at an edge of the first electrically active stack structure;

performing a first chop sequence on the first electrically
active memory cell stack structure and the first dummy
memory cell stack structure to electrically inactivate the
first dummy memory cell stack structure; and

forming a second electrically active memory cell stack

structure over the first electrically active memory cell
stack structure.

25. The method of claim 24, further comprising:

forming a second dummy memory cell stack structure

located at an edge of the second electrically active
memory cell stack structure; and

performing a second chop sequence on the second electri-

cally active memory cell stack structure and the second
dummy memory cell stack structure to electrically inac-
tivate the second dummy memory cell stack structure.
26. The method of claim 24, wherein the first chop
sequence comprises:
patterning the first electrically active memory cell stack
structure and the first dummy memory cell stack struc-
ture to expose the first dummy material stack structure;

removing a portion of the first dummy memory cell stack
structure via dry etch;

forming a dielectric material over the first electrically

active memory cell stack structure, the first dummy
memory cell stack structure, and into spaces formed
during the dummy memory cell stack structure dry etch;
and
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planarizing the dielectric material to expose a conductive
portion of the first electrically active memory cell stack
structure.

27. The method of claim 25, wherein the second chop
sequence comprises:

patterning the second electrically active memory cell stack

structure and the second dummy memory cell stack
structure to expose the second dummy memory cell
stack structure;

removing a portion of the second dummy memory cell

stack structure via dry etch;

forming a dielectric material over the second electrically

active memory cell stack structure, the second dummy
memory cell stack structure, and into spaces formed
during the dummy memory cell stack structure dry etch;
and

planarizing the dielectric material to expose a conductive

portion of the second electrically active memory cell
stack structure.

28. The method of claim 24, wherein forming the array of
memory cells further comprises forming a three-dimensional
cross-point array of memory cells.

29. The method of claim 26, wherein the second electri-
cally active memory cell stack structure is coupled to the first
electrically active memory cell stack structure via the
exposed conductive portion of the first electrically active
memory cell stack.

30. The method of claim 26, wherein patterning the first
electrically active memory cell stack structure and the first
dummy memory cell stack structure to expose the first
dummy memory cell stack structure comprises:

forming a photoresist material over the first electrically

active memory cell stack structure; and

exposing the photoresist material over the first dummy

memory cell stack structure.
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