
MEMORY CELL STRUCTURES Technical Field  [0001]The present disclosure
relates generally to semiconductor memory devices and methods, and more
particularly, memory cell structures and methods for forming the same.
Background [0002]Memory devices are typically provided as internal,
semiconductor, integrated circuits in computers or other electronic
devices. There are many different types of memory including random-access
memory (RAM), read only memory (ROM), dynamic random access memory (DRAM),
synchronous 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]Memory devices are utilized as non-volatile memory for a wide range
of electronic applications 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
portable 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 device, 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 substantially uniform electric field across the memory cell
material. Brief Description of the Drawings [0005]Figure 1 is a block
diagram illustrating a portion of an array of memory cells. [0006]Figure 2
illustrates a portion of an array of memory cells in accordan'ce with one
or more embodiments of the present disclosure. [0007]Figure 3 illustrates
of a portion of an array of memory cells in accordance with one or more
embodiments of the present disclosure. 



[0008]Figures 4A-4C illustrate a portion of a memory cell in accordance
with one or more embodiments of the present disclosure. Detailed
Description [0009]The present disclosure includes memory cell structures
and method of forming the same. One such memory cell includes a first
electrode having sidewalls angled less than 90 degrees in relation to a
bottom surface of the first electrode, a second electrode, including an
electrode contact portion of the second electrode, having sidewalls angled
less than 90 degrees in relation to the bottom surface of the first
electrode, wherein the second electrode is over the first electrode, and a
storage element between the first electrode and the electrode contact
portion of the second electrode. [0010]In one or more embodiments, a memory
cell with a first electrode having sidewalls angled less than 90 degrees in
relation to a bottom surface of the first electrode and an electrode
contact portion of a second electrode having sidewalls angled less than 90
degrees in relation to the bottom surface of the first electrode can have
its location of filament nucleation localized between a blunted peak of the
first electrode and a point of the electrode contact portion of the second
electrode. [0011]In the following detailed description of the present
disclosure, reference is made to the accompanying drawings that form a part
hereof, and in which is shown by way of illustration how a number of
embodiments of the disclosure may be practiced. These embodiments are
described in sufficient  



detail to enable those of ordinary skill in the art to practice the
embodiments of this disclosure, and it is to be understood that other
embodiments may be utilized and that process, electrical, and/or structural
changes may be made without departing from the scope of the present
disclosure. [0012]As used herein, "a number of' something can refer to one
or more such things. For example, a number of memory devices can refer to
one or more memory devices. Additionally, 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 disclosure.
[0013]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 component in the drawing. Similar elements or
components between different figures may be identified by the use of
similar digits. For example, 208 may reference element "08" in Figure 2,
and a similar element may be referenced as 308 in Figure 3. As will be
appreciated, elements shown in the various embodiments herein can be added,
exchanged, and/or eliminated so as to provide a number of additional
embodiments of the present disclosure. In addition, as will be appreciated,
the proportion and the relative scale of the elements provided in the
figures are intended to illustrate the embodiments of the present
disclosure, and should not be taken in a limiting sense. [0014]Figure 1 is
a block diagram illustrating a portion of an array 100 of memory cells. In
the example illustrated in Figure 1, 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., data lines, which
may be referred to herein as bit lines. As illustrated, the word lines
130-0, 130-1, . . 130-N are substantially parallel to each other and are
substantially orthogonal to the bit lines 120-0, 120-1, . 120-M, which are
substantially parallel to each other; however, embodiments are not so
limited. [0015]The memory cells of array 100 can be memory cells such as
those described in connection with Figures 2, 3, 4A, 4B, and 4C. in this
example, a memory cell is located at each of the intersections of the word
lines 130-0, 130-  



1, . . 130-N and bit lines 120-0, 120-1, . . ., 120-M and the memory cells
can function in a two-terminal architecture, e.g., with a particular word
line 130-0, 130-I,.. ., 130-N and bit line 120-0, 120-1, . . 120-M as the
electrodes for the memory cells. [0016]The memory cells can be, for
example, resistance variable memory cells, e.g., RRAM cells, CBRAM cells,
PCRAM cells, and/or STTRAM cells, among other types of memory cells. A
storage element 125 can include a storage element material and/or a select
device, e.g., an access device. The storage element material portion of
storage element 125 can include a programmable portion of the memory cell,
e.g., the portion programmable to a number of different data states. The
access device can be a diode or a non-ohmic device (NOD), among others. For
instance, in resistance variable memory cells, a storage element can
include the portion of the memory cell having a resistance that is
programmable to particular levels corresponding to particular data states
responsive to applied programming voltage and/or current pulses, for
instance. A storage element can include one or more materials, which
collectively comprise a variable resistance storage element material
portion of a storage 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 metals. Embodiments are not limited to a particular
resistance variable material or materials associated with the storage
elements 125 of the memory cells. 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 include binary metal oxide materials, colossal
magnetoresistive materials, and/or various polymer based resistance
variable materials, among others. [0017]In operation, the memory cells of
array 100 can be programmed by applying a voltage, e.g., a write voltage,
across the memory cells 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 can be  adjusted, e.g., varied, in
order to program the memory cells to particular data states, e.g., by
adjusting a resistance level of the storage element. [0018]A sensing, e.g.,
read, operation can be used to determine the data state of a memory cell by
sensing current, for example, on a bit line 120-0, 120- 1, . . 120-M
corresponding to the respective memory cell responsive to a particular
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. 



[0019]Figure 2 illustrates a portion of an array of memory cells in
accordance with one or more embodiments of the present disclosure. The
array of memory cells in Figure 2 can be an array such as array 100
illustrated in Figure 1. As illustrated in Figure 2, an electrode material
204 is formed one a substrate material 201. The substrate material 201 can
be a semiconductor material, for example silicon, among various other
substrate materials. The electrode material 204 can be a conductive
material, such as copper and/or tungsten, among various other conductive
materials. The electrode material 204 can be a bottom electrode, e.g., a
conductive line, for example, an access line such as word lines 130-0 to
130-N or a data line such as bit lines 120-0 to 120-M shown in Figure 1.
The electrode material 204 can be etched to form a number of valleys
therein. The valleys in the electrode material 204 can be formed using an
isotropic etching process, such as plasma etching and/or a wet etch
process, for example. The valleys in the electrode material 204 have
non-vertical sidewalls, e.g., at an angle less than 90 in relation to the
planar bottom surface of the electrode material 204. In one or more
embodiments, the sidewalls can have an angle of between at least 10 degrees
and 80 degrees. In one or more embodiments, the sidewalls can have an angle
between about 30 degrees and about 60 degrees. In one or more embodiments,
the sidewalls can be convex and/or concave while being substantially
non-vertical. Embodiments are not limited to a particular non-vertical
angle for the sidewalls of electrode 204. The etching of the electrode
material 204 to form the valleys therein can also isolate the electrodes
204 from each other. [0020]In one or more embodiments, the valleys in the
contact material 204 can be filled with a dielectric material 202. The
dielectric material 202 can be a dielectric oxide or nitride, such as
silicon nitride (Si3N4) or silicon oxide (SiOx), among various other
dielectric materials. In the example shown in Figure 2, the dielectric
material 202 and the electrode material 204 are planarized forming a planar
surface of the dielectric material 202 and the electrode material 204.
Planarizing the surface of the electrode material 204 can result in the
cross-sections of the electrodes 204 having a trapezoidal cross-sectional
shape and electrode 204 is separated by the dielectric material 202 formed
in the respective valley therebetween. Although not illustrated in Figure
2, the electrodes 204 form conductive lines, e.g., in a direction into the
page. [0021]In one or more embodiments, a storage element material 206 can
be formed over the planarized surface of the dielectric material 202 and
the electrode material 204. The electrode material 204 includes a contact
portion 207. The contact portion of the electrode material 207 can
interface and contact the storage element material 206. The storage element
material 206 can be formed using a deposition process, such as atomic layer
deposition (ALD) and/or chemical vapor deposition (CVD), for example. The
storage element material 206 can include, for instance, one or more
resistance variable materials such as a transition metal oxide material or
a perovskite including two or more metals, e.g., transition metals,
alkaline earth metals, and/or rare earth metals. Embodiments are not
limited to a particular resistance variable material. [0022]A dielectric
material 212 can be formed over the storage element material 206. The
dielectric material 212 can be a dielectric oxide or nitride, such as
silicon nitride (Si3N4) or silicon oxide (Si0x), for example. The material
212 can be etched to form valleys therein. The valleys in the material 212
can be formed using an isotropic etching process, such as plasma etching
and/or a wet etch process, for example. The etching process can be a
selective etch process that etches down to the storage element material
206. The sidewalls of the . valleys in the dielectric material 212 are
non-vertical, e.g., at an angle less than 90 in relation to the bottom
planar surface of the substrate and/or the bottom surface of the electrode
material 204, and can be straight, convex, and/or concave, [0023]As
illustrated in Figure 2, an electrode contact portion 210 of 



electrode 208 can be formed in the valleys formed in the dielectric
material 212. As such, the electrode contact portion 210 of electrode 208
has sidewalls defined by the sidewalls of the valleys formed in the
dielectric material 212. The electrode contact portion 210 of electrode 208
can be formed via a deposition process such as physical vapor deposition
(PVD), CVD, and/or ALD. Embodiments are not limited to a particular contact
material. In one or more embodiments, the contact material 210 can be
comprised of the same material as the electrode material 208. In one or
more embodiments, the contact material 210 can be comprised of a material
different than that of electrode material 208. For example, the contact
material 210 can be a metal ion source material, such as silver sulfide
and/or copper telluride, while the electrode material 208 can be tungsten
and/or copper. In one or more embodiments where the contact material 210
and electrode material 208 are different materials, at least one
interpositional layer, e.g. TaN, may be included between 210 & 208 (not
illustrated), to provide adhesion and/or a diffusion barrier. [0024]An
electrode material 208 can be formed in the remaining portion of the
valleys formed in the dielectric material 212, e.g., the portions left
unfilled by electrode contact portion 210 of electrode 208, to contact the
electrode contact portion 210. The electrode material 208 can be a
conductive material, such as copper and/or tungsten, for example. The
electrode material 208 can be a top electrode, e.g., a conductive line, for
example, an access line such as word lines 130-0 to 130-N or a data line
such as bit lines 120-0 to 120-M shown in Figure 1. The electrode material
208 formed in the valleys and the dielectric material 212 can be
planarized, e.g., etched back, to isolate the electrode material 208 in
each respective valley formed in the dielectric material 212. The valleys
formed in the dielectric material 212 have an orientation non-parallel to
the valleys formed in the electrode material 204, e.g. such that electrodes
204 and 208 are non-parallel. In one or more embodiments, electrodes 204
and 208 are orthogonal. 100251Memory cells in accordance with the
embodiment illustrated in Figure 2 can provide reduced variability with
regard to a location of filament nucleation, as compared to previous memory
cells, e.g., CBRAM and/or RRAM cells. For instance, the location of
filament nucleation can be localized between the blunted peak of a
respective electrode 204 and the point of respective electrode contact
portion 210. That is, the location of the filament nucleation is between
the point of the electrode contact portion 210 of electrode 208 and the
blunted peak of electrode material 204, which is less variable than a
memory cell that has a location of filament nucleation anywhere between two
planar surfaces, for instance. Also, the point of the electrode contact
portion 210 of electrode 208 and the blunted peak of electrode material 204
can concentrate the electric-field in the storage element material 206 such
that a forming voltage associated with a memory cell in Figure 2 is less
than a forming voltage for a memory cell having electrodes with planar
surfaces. [0026]Figure 3 illustrates a portion of an array of memory cells
in 



accordance with one or more embodiments of the present disclosure. The
array of memory cells in Figure 3 can be an array such as array 100
illustrated in Figure 1. As illustrated in Figure 3, an electrode material
304 can be formed on a substrate 301. The substrate material 301 can be a
substrate material such as silicon, among various other substrate
materials. The electrode material 304 can be a conductive material, such as
copper and/or tungsten, among various other conductive materials. The
electrode material 304 can be a bottom electrode, e.g., a conductive line,
for example, an access line such as word lines 130-0 to 130-N or a data
line such as bit lines 120-0 to 120-M shown in Figure 1. The electrode
material 304 can be etched to form a number of valleys therein. The valleys
in the electrode material 304 can be formed using a generally isotropic
etching process, such as plasma etching and/or a wet etch process, for
example. The valleys in the electrode material 304 have non-vertical
sidewalls, e.g., at an angle less than 90 in relation to the planar bottom
surface of the electrode material 304. In one or more embodiments, the
sidewalls can have an angle of between at least 10 degrees and 80 degrees.
In one or more embodiments, the sidewalls can have an angle between about
30 degrees and about 60 degrees. Embodiments are not limited to a
particular non-vertical angle for the sidewalls of electrode 304. The
etching of the electrode material 304 to form the valleys therein can also
isolate the electrodes 304 from each other. [00271In one or more
embodiments, the valleys in the electrode material 304 can be filled with a
dielectric material 302. The dielectric material 302 can be a dielectric
oxide or nitride, such as silicon nitride (Si3N4) or silicon oxide (Si0x),
among various other dielectric materials. In the example shown in Figure 3,
the dielectric material 302 can be etched to expose the peaks of the
electrode material 304. The dielectric material 302 can be etched using an
anisotropic etching process, such as plasma etching and/or physical
sputtering, for example. The etching process can be a selective etch
process that etches only the dielectric material 302. Etching the electrode
material 304 can result in cross-sections of the electrodes 304 having of
triangle cross-sectional shape. Etching the electrode material 304 can
include forming triangle shaped cross-sections in the electrode material
304, wherein each substantially triangle shaped portion of the electrode
material is separated by dielectric material 302 formed in the respective
valley therebetween. Although not illustrated in Figure 3, the electrodes
304 form conductive lines, e.g., in direction into the page. [0028]In one
or more embodiments, a storage element material 306 can be formed over the
electrode material 304 and the dielectric material 302. The storage element
material 306 can be formed using a deposition process, such as atomic layer
deposition (ALD) and/or chemical vapor deposition (CVD), for example. The
electrode material 304 includes a contact portion 307. The contact portion
of the electrode material 307 can interface the storage element material
306. The storage element material 306 is formed on the peaks of the
electrode material 304 and the conformal process used to form the storage
element material 306 can cause the storage element material 306 to include
peaks that are formed over the peaks of the electrode material 304. The
storage element material 306 can include, for instance, one or more
resistance variable materials such as a solid state electrolyte comprised
of a transition metal oxide material or a chalcogenide material.
Embodiments are not limited to a particular resistance variable material.
[0029]A dielectric material 312 can be formed over the storage element
material 306. The dielectric material 312 can be a dielectric oxide or
nitride, such as silicon nitride (Si3N4) or silicon oxide (Si0x), for
example. The dielectric material 312 can be etched to form valleys therein.
The valleys in the dielectric material 312 can be formed using an isotropic
etching process, such as plasma etching and/or a wet etch process, for
example. The etching process can be a selective etch process that etches
down to the storage element material 306. The sidewalls of the valleys in
the dielectric material 312 are non-vertical, e.g., at an angle less than
90 in relation to the bottom planar surface of the dielectric material 312
and/or the bottom surface of the electrode material 304.  



WO 2013/006363PCT/US2012/044581 [0030]As illustrated in Figure 3, an
electrode contact portion 310 of an electrode 308 can be formed in the
valleys formed in the dielectric material 312. As such, the electrode
contact portion 310 of electrode 308 can be formed on the peaks of the
storage element material 306. The peaks of the storage element material 306
can act as saddles, wherein the electrode contact portion 310 of electrode
308 is formed on the peaks. The electrode contact portion 310 of electrode
308 can have sidewalls defined by the sidewalls of the valleys formed in
the dielectric material 312. The electrode contact material can be forming
using PVD, CVD, and/or ALD. In various embodiments, the electrode contact
portion 310 of electrode 308 can be CuTe formed via PVD. However,
embodiments are not limited to a particular contact material. 100311An
electrode material 308 can be formed in the remaining portion of the
valleys formed in the dielectric material 312, e.g., the portion left
unfilled by an electrode contact portion 310 of electrode 308, to contact
the electrode contact portion 310. The electrode material 308 can be a
conductive material, such as copper and/or tungsten, for example. The
electrode material 308 can be a top electrode, e.g., a conductive line, for
example, an access line such as word lines 130-0 to 130-N or a data line
such as bit lines 120-0 to 120-M shown in Figure 1. The electrode material
308 formed in the valley and the dielectric material 312 can be planarized,
e.g., polished and/or etched back, to isolate the electrode material 308 in
each respective valley formed in the dielectric material 



312. The valleys formed in the dielectric material 312 can have an
orientation orthogonal to the valleys formed in the electrode material 304,
e.g. such that electrodes 304 and 308 are orthogonal. [0032]Memory cells in
accordance with the embodiment illustrated in Figure 3 can provide reduced
variability with regard to a location of filament nucleation, as compared
to previous memory cells, e.g., CBRAM and/or RRAM cells. For instance, the
location of filament nucleation can be localized between the electrode
contact portion 310 of electrode 308 formed on the peak of storage element
material 306 and the peak of electrode material 304. That is, the location
of the filament nucleation is between the electrode contact portion 310 of
electrode 308 coupled to the peak of storage element material 306 and the
peak of electrode material 304, which is less variable than a memory cell
that has a location of filament nucleation between two planar surfaces, for
instance.  Also, the electrode contact portion 310 of electrode 308 coupled
to the peak of storage element material 306 and the peak of electrode
material 304 can concentrate the electric-field in the storage element
material 306 such that a forming voltage for a memory cell in Figure 3 is
less than a forming voltage associated with a memory cell having electrodes
with planar surfaces. [0033]Figures 4A-4C illustrate a portion of a memory
cell in accordance with one or more embodiments of the present disclosure.
Figure 4A is a block diagram of a portion of a memory cell in accordance
with one or more embodiments of the present disclosure. Figure 4A
illustrates an electrode 404 of a memory cell. The electrode 404 can be a
bottom electrode of the memory cell. In a number of embodiments, the
electrode 404 includes a saddle region 405. The saddle region 405 includes
an area that is recessed from the surfaces of the electrode 404, e.g., such
that it has a saddle shape. The saddle region 405 can be formed by etching
the electrode 404. The etching of electrode 404 to form saddle region 405
can be done using plasma and/or wet chemical etching processes, for
example. The saddle region 405 can include a surface area that is greater
than the pre-etched surface area of the portion of the electrode 404 that
is etched. [0034]Figure 4B is a block diagram of a portion of a memory cell
in accordance with one or more embodiments of the present disclosure.
Figure 4B illustrates the electrode 404 of Figure 4A with storage element
material 406 formed in the saddle region 405. The storage element material
406 is of uniform thickness, and makes conformal contact with the electrode
404 over the surface area of the saddle region 405 that was defined during
the etch process described above in association with Figure 4A. The surface
area of the portion of the saddle region 405 in contact with the storage
element material 406 is greater than a surface area of a surface of the
bottom of electrode 404 beneath the saddle region, which is the area of a
corresponding planar cross-point device. The interfacial area of the
portion of the saddle region 405 in contact with the storage element
material 406 is greater than the projected areal footprint of storage
element. The projected areal footprint of the storage element can be
defined by multiplying the width 411 of electrode 404 and the width 413 of
electrode 408.  



WO 2013/006363PCT/US2012/044581 100351Figure 4C is a block diagram of a
portion of a memory cell in accordance with one or more embodiments of the
present disclosure. In Figure 4C, an electrode 408 is illustrated.
Electrode 408 can be a top electrode and can be formed over the material
406 formed in saddle region 405 of electrode 404 shown in Figure 4B. As
such, electrode 408 is formed conformally over saddle region 405 and
conformal storage element material 406 via subtractive and/or damascene
processing. As such, electrode 408 includes an inverted saddle region 409.
The surface area of 409 can be in contact with the outer surface area of
the storage element material 406 when electrode 408 is placed on electrode
404. The electrode 408 can be configured so that a bottom surface of
electrode 408 is below a top surface of electrode 404 when electrode 408 is
placed on electrode 404. The surface area of storage element material 406
is greater than a surface area of a surface of the bottom of the electrode
404 beneath the saddle region, which corresponds with the area of a planar
device. Electrode 408 can be placed on electrode 404 and storage element
material 406 so that electrode 408 is oriented non-parallel to electrode
404. [0036]Memory cells formed in accordance with the embodiment
illustrated in Figures 4A-4C have a greater surface area of contact between
electrodes and storage element material, e.g., between electrodes 406 and
408 and storage element material 406, as compared to memory cells having a
planar 



surface area for the contact between electrodes and storage element
material. The greater surface area of contact between electrodes and
storage element material in memory cells provided by saddle cross-point, as
compared to planar cross-point, memory cells can offer greater
signal-to-noise ratio, e.g., sense margin, for a given technology node and
for RRAM devices with an area-distributed switching mechanism, among other
benefits. Conclusion [0037]The present disclosure includes memory cell
structures and method of forming the same. One such memory cell includes a
first electrode having sidewalls angled less than 90 degrees in relation to
a bottom surface of the first electrode, a second electrode, including an
electrode contact portion of the second electrode, having sidewalls angled
less than 90 degrees in relation to the bottom surface of the first
electrode, wherein the second electrode is over the  first electrode, and a
storage element between the first electrode and the electrode contact
portion of the second electrode. [00381Although specific embodiments have
been illustrated 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 a number of embodiments of
the present disclosure. It 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 embodiments not
specifically described herein will be apparent to those of ordinary skill
in the art upon reviewing the above description. The scope of a number of
embodiments of the present disclosure includes other applications in which
the above structures and methods are used. Therefore, the scope of a number
of 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. [0039]In the foregoing Detailed
Description, some features are grouped together in a single embodiment for
the purpose of streamlining the disclosure. This method of disclosure is
not to be interpreted as reflecting an intention that the disclosed
embodiments of the present disclosure have to use more features than are
expressly recited in each claim. Rather, as the following claims reflect,
inventive subject matter lies in less than all features of a single
disclosed embodiment. Thus, the following claims are hereby incorporated
into the Detailed Description, with each claim standing on its own as a
separate embodiment. 



What is Claimed is:  1. A memory cell, comprising:       a first electrode
having sidewalls angled less than 90 degrees in relation to a bottom
surface of the first electrode;       a second electrode, including an
electrode contact portion of the second electrode, having sidewalls angled
less than 90 degrees in relation to the bottom surface of the first
electrode, wherein the second electrode is over the first electrode; and
a storage element between the first electrode and the electrode contact
portion of the second electrode.  2. The memory cell of claim 1, wherein an
electrode contact portion of the second electrode has sidewalls angled less
than 90 degrees in relation to the bottom surface of the first electrode.
3. The memory cell of claim 1, wherein the first electrode has a
trapezoidal cross-sectional area and sidewalls that are selected from'the
group consisting of straight, concave, or convex.  4. The memory cell of
claim 3, wherein a top surface of the trapezoidal cross-sectional area of
the first electrode is an electrode contact portion of the first electrode
and is in contact with the storage element.  5. The memory cell of any one
of claims 1-4, wherein the first electrode has a triangular cross-sectional
area and sidewalls that are selected from the group consisting of straight,
concave, or convex. 



6. The memory cell of any one of claims 1-4, wherein the storage element
includes a resistance variable material and an access device. 7,The memory
cell of any one of claims 1-4, wherein the sidewalls of the electrode
contact converge toward the storage element.  WO
2013/006363PCT/US2012/044581  8. The memory cell of claim 7, wherein an
active region of the memory cell is between an apex of the first electrode
and an apex of the electrode contact portion of the second electrode.  9. A
memory cell, comprising:       a resistance variable material formed on a
blunted peak of a first electrode having non-vertical sidewalls;       a
first dielectric material formed on the resistance variable material and
having a valley formed therein; and       a contact portion of a second
electrode formed in the valley such that the contact has non-vertical
sidewalls defined by the valley. 



10. The memory cell of claim 9, wherein a remaining portion of the second
electrode is formed over the contact portion of a second electrode within
the valley such that the remaining portion of the second electrode has
angled sidewalls defined by the valley.  11. The memory cell of claim 9,
wherein the first electrode is a bottom electrode and a second dielectric
material is formed in a valley with angled sidewalls formed between the
bottom electrode and an adjacent bottom electrode.  12. The memory cell of
any one of claims 9-11, wherein the first electrode is a bottom electrode
conductor line.  13. The memory cell of claim 12, wherein the second
electrode is a top electrode conductor line non-parallel with the bottom
electrode conductor line.  14. A memory cell, comprising:       a
resistance variable material formed on a peak of a first electrode having
angled sidewalls such that the resistance variable material includes a peak
and angled sidewalls;       a first dielectric material formed on the
resistance variable material and having a valley formed therein; and
a contact portion of a second electrode formed in the valley such that the
contact portion of the second electrode has angled sidewalls defined by the
valley.  15. The memory cell of claim 14, wherein a remaining portion of
the second electrode is formed on the contact within the valley such that
the remaining portion of the second electrode has angled sidewalls defined
by the valley.  16. The memory cell of claim 14, wherein the contact
portion of the second electrode is formed on the peak of the resistance
variable material and overlaps the sidewalls of the resistance variable
material. 



17. The memory cell of any one of claims 14-16, wherein a surface area of
contact between the contact portion of the second electrode and the
resistance variable material is defined by the sidewalls of the resistance
variable material.  18. The memory cell of any one of claims 14-16, wherein
the angled sidewalls of the contact portion of the second electrode are
angled about 10 degrees to about 80 degrees in relation to a bottom surface
of the first dielectric material.  19. A memory cell, comprising: a first
electrode having a saddle region;       a resistance variable material
formed in the saddle region and having a portion in contact with the first
electrode; and       a second electrode having a portion in contact with
the resistance variable material.  20. The memory cell of claim 19, wherein
an interfacial area of the portion of the resistance variable material in
contact with the saddle region of the first electrode is greater than an
area of an areal footprint beneath the saddle region.  21. The memory cell
of claim 19, wherein a surface area of the portion of the resistance
variable material in contact with the second electrode is greater than a
surface area of a surface of the first electrode beneath the saddle region.
22. The memory cell of any one of claims 19-21, wherein a bottom surface of
the second electrode is positioned below a top surface of the first
electrode. 



23. The memory cell of any one of claims 19-21, wherein the first and
second electrodes are oriented non-parallel to each other.  24. The memory
cell of any one of claims 19-21, wherein the first and second electrodes
are surrounded by a dielectric material.  25. The memory cell of any one of
claims 19-21, wherein the memory cell is a resistive random access memory
(RRAM) cell. 26. An array of memory cells, comprising:       a first number
of electrodes each having sidewalls angled less than 90 degrees in relation
to bottom surfaces of the first number of electrodes;       a second number
of electrodes, each including an electrode contact portion of the first
electrode, having sidewalls angled less than 90 degrees in relation to the
bottom surfaces of the first number of electrodes, wherein the second
number of electrodes are over the first number of electrodes; and       a
number of storage elements between the first number of electrodes and the
electrode contact portions of the second number of electrodes.  27. The
array of claim 26, wherein each of the first number of electrodes are
separated from each other by a number of portions of a first dielectric
material.  28. The array of claim 26, wherein each of the second number of
electrodes are separated from each other by a number of portions of a
second dielectric material.  29. The array of any one of claims 26-28,
wherein the array of memory cells are configured in a cross-point memory
cell array. 



30.An array of memory cells, comprising:        a number of saddle regions
formed in a number of portions of a first contact material, wherein each of
the number of portions of the first contact material are separated by a
first dielectric material;       a resistance variable storage element
formed in each of the number of saddle regions; and       a number of
portions of a second contact material formed over the resistance variable
storage element in each of the number of saddle regions.  31. The array of
claim 30, wherein the number of portions of a second contact material are
separated by a second dielectric material.  32. The array of claim 30,
wherein the number of portions of a first contact material and the number
of portions of the second contact material are oriented nonparallel to each
other.  33. The array of any one of claims 30-32, wherein the array of
memory cells are configured in a cross-point memory cell array.  34. The
array of any one of claims 30-32, wherein the resistance variable storage
element includes a resistance variable storage element and an access
device. 


