
SEMICONDUCTOR CONSTRUCTIONS, METHODS OF FORMING
CAPACITORS, AND METHODS OF FORMING DRAM ARRAYS
TECHNICAL FIELD [0001] Semiconductor constructions,
methods of forming capacitors, and methods of forming
DRAM arrays. BACKGROUND [0002] Semiconductor devices
are commonly utilized for data storage and processing.
The data storage may utilize an array of memory
devices. Some memory devices are particularly
well-suited for long-term storage of data, while
others are better suited for rapid reading and writing
(in other words, rapid access). Among the memory
devices that are particularly well-suited for rapid
access are dynamic random access memory (DRAM)
devices. A DRAM unit cell may include a transistor in
combination with a capacitor. [0003] A continuing goal
of semiconductor fabrication is to reduce the amount
of semiconductor real estate consumed by various
components to thereby increase integration. It is,
however, difficult to reduce the amount of
semiconductor real estate consumed by a capacitor
while still maintaining desired levels of capacitance.
Some methods for reducing the amount of real estate
consumed by capacitors, while maintaining desired
levels of capacitance, include forming the capacitors
to be increasingly thinner and taller. [0004] A
capacitor may be formed by patterning an opening in a
template material, filling the opening with storage
node material, and then removing the template material
to leave a capacitor storage node comprising the
storage node material. The capacitor storage node may
be shaped as a pillar projecting upwardly from a
semiconductor substrate. Subsequently, capacitor
dielectric material may be formed across the pillar,
and capacitor plate material may be formed across the
capacitor dielectric material. The capacitor plate
material, capacitor dielectric material, and storage
node may together form a capacitor. [0005]
Difficulties occur as capacitors become thinner and
taller in that it becomes increasingly difficult to
pattern openings in a template material, and
increasingly difficult to 



fill the openings with capacitor storage node
material. Additionally, there is increasing risk that
the tall, thin capacitor storage nodes will tip, and
possibly topple, before the capacitordielectric
material and capacitor plate material can be formed to
provide support to the tall, thin capacitor storage
nodes. [0006] It is desired to develop improved
methods for forming tall, thin capacitors; and to
develop improved capacitor constructions. BRIEF
DESCRIPTION OF THE DRAWINGS [0007] FIG. 1 is a
diagrammatic, cross-sectional view of a pair of
fragments of a semiconductor construction at a
processing stage of an embodiment. [0008] FIGS. 2-22
are views of the fragments of FIG. 1 shown at various
processing stages of an embodiment. [0009] FIG. 23 is
a view along the line 23-23 of FIG. 22, and the view
of FIG. 22 is along the line 22-22 of FIG. 23. [0010]
FIG. 24 is a diagrammatic view of a computer
embodiment. [001 1] FIG. 25 is a block diagram showing
particular features of the motherboard of the FIG. 24
computer embodiment. [0012] FIG. 26 is a high level
block diagram of an electronic system embodiment.
[0013] FIG. 27 is a simplified block diagram of a
memory device embodiment. DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS [0014] Some embodiments
include methods in which pillar capacitors are formed
by stacking sections (or segments) of the capacitors
on top of one another to achieve very high aspect
ratio capacitors. In some embodiments, the pillar
capacitors may be considered to comprise modules which
are designed so that each time a fabrication process
of a module is repeated the capacitor gets taller
without getting wider. The embodiments may be utilized
to form extremely dense capacitor arrays, and such
capacitor arrays may be incorporated into highly
integrated DRAM arrays. Although the example
embodiments shown in the accompanying figures utilize
pillar-type capacitor modules, in other embodiments
one or more of the modules may comprise a capacitor
storage node unit configured as a container, so that
at least a portion of the capacitor will comprise a
container-type capacitor segment. 



[0015] Example embodiments are described with
reference to FIGS. 1-27. [0016] Referring to FIG. 1, a
semiconductor construction 10 is shown to be divided
between a first defined segment 5 corresponding to a
memory array region, and a seconddefined segment 7
corresponding to a region peripheral to the memory
array region. The region 7 may be referred to as a
peripheral region. [0017] Semiconductor construction
10 comprises a base 12 which supports a plurality of
transistor constructions 14, 16 and 18. [0018] Base 12
may comprise any suitable semiconductor material, and
in some embodiments may comprise, consist essentially
of, or consist of monocrystalline silicon lightly
background-doped with appropriate dopant. The terms
"semiconductive substrate," "semiconductor
construction" and "semiconductor substrate" mean any
construction comprising semiconductive material,
including, but not limited to, bulk semiconductive
materials such as a semiconductive wafer (either alone
or in assemblies comprising other materials), and
semiconductive material layers (either alone or in
assemblies comprising other materials). The term
"substrate" refers to any supporting structure,
including, but not limited to, the semiconductive
substrates described above. Although base 12 is shown
to be homogenous, the base may comprise numerous
layers in some embodiments. For instance, base 12 may
correspond to a semiconductor substrate containing one
or more layers associated with integrated circuit
fabrication. In such embodiments, such layers may
correspond to one or more of metal interconnect
layers, barrier layers, diffusion layers, insulator
layers, etc.. [0019] The transistor constructions 14,
16 and 18 comprise transistor gates 15, 17 and 19,
respectively, spaced from substrate 12 by gate
dielectric material 20. The gate dielectric material
may comprise any suitable material, and may, for
example, comprise, consist essentially of, or consist
of silicon dioxide. The gates 15, 17 and 19 may
comprise any suitable composition or combination of
compositions, and may, for example, comprise
electrically conductive material capped by
electrically insulative material. For instance, the
gates may comprise one or more of various metals (for
instance, tungsten, tantalum, titanium, etc.),
metal-containing compositions (for instance, metal
nitride, metal suicides, etc.) and conductively-doped
semiconductor materials (for instance,
conductively-doped 



silicon), capped by silicon nitride. [0020] The
transistor constructions also comprise electrically
insulative spacers 22 along opposing sidewalls of the
gates. The spacers 22 may comprise any suitable
composition or combination of compositions; and may,
for example, comprise silicon nitride. [0021] The
transistor constructions further comprise source/drain
regions 24, 26, 28, 30 and 32. Source/drain region 24
is part of transistor 14, source/drain region 28 is
part oftransistor 16, and source/drain regions 30 and
32 are part of transistor 18. The source/drain region
26 is shared by transistors 14 and 16. [0022] The
transistor 18 is an example of an electrical component
that may be formed over the peripheral region 7. Such
electrical components may be utilized in logic or
other circuitry for controlling reading and writing of
data to memory circuitry ultimately formed over memory
array region 5 . The transistors 14 and 16 are
examples of a pair of transistors configured for
utilization in a high-density DRAM array, and may
correspond to NMOS transistors. Ultimately, capacitors
are formed in electrical connection with source/drain
regions 24 and 28, a bitline (which may also be
referred to as a digit line) is formed in electrical
connection with source/drain region 26, and the gates
15 and 17 are part of wordlines that extend into and
out of the page relative to the shown cross-sectional
view of FIG. 1. The bitline may also be in electrical
contact with source/drain region 32. [0023] Isolation
regions 34, 36 and 38 are shown extending into base 12
to electrically isolate transistors 14, 16 and 18 from
other circuitry (not shown) that may be associated
with construction 10. [0024] Electrically conductive
pillars (or pedestals) 40, 42, 44, 46 and 48 are
electrically connected with source/drain regions 24,
26, 28, 30 and 32. The pillars are optional, and
accordingly one or more of the pillars may be omitted
from some embodiments. However, the pillars may
simplify electrical connection of the source/drain
regions to other circuitry formed above the
source/drain regions. The pillars 40, 42, 44, 46 and
48 may comprise any suitable composition or
combination of compositions; and may, for example,
comprise one or more of various metals (for instance,
tungsten, tantalum, titanium, etc.), metalcontaining
compositions (for instance, metal nitride, metal
suicides, etc.) and conductivelydoped semiconductor
materials (for instance, conductively-doped silicon). 



[0025] The pillars 40, 42, 44, 46 and 48 are spaced
from one another by electrically insulative material
50. Material 50 may comprise any suitable composition
or combination of compositions; and may, for example,
comprise one or both of silicon dioxide and
borophosphosilicate glass (BPSG). [0026] The upper
surfaces of pillars 40 and 44 may be considered to be
storage node contact locations, in that capacitor
storage nodes are ultimately formed to be in
electrical contact with such upper surfaces. If
pillars 40 and 44 are omitted, the upper surfaces of
source/drain regions 24 and 26 may be the storage node
contact locations. [0027] A planarized surface 5 1
extends across material 50 and pillars 40, 42, 44,
46and 48. Such planarized surface may be formed by,
for example, chemical-mechanical polishing (CMP).
Planarized surface 5 1 may be referred to as a first
planarized upper surface to distinguish it from other
planarized surfaces provided thereover. [0028] A
protective layer 52 is formed over planarized surface
5 1. The protective layer 52 comprises a material 54.
Such material may include any suitable composition or
combination of compositions; and may, for example,
comprise, consist essentially of, or consist of
silicon nitride. [0029] In some embodiments, the
bitline referred to above may extend across and in
direct contact with upper surfaces of pillars 42 and
48 so that such upper surfaces contact an electrically
conductive bitline (not shown) rather than contacting
layer 52. In other embodiments, the bitline (not
shown) may extend under or through source/drain
regions 26 and 32. [0030] A material 56 is formed over
protective layer 52. Material 56 may be referred to as
a template material in that openings are ultimately
formed in material 56 to create a template for
fabrication of capacitor storage nodes. Alternatively,
material 56 may be referred to as a first material to
distinguish material 56 from other template materials
that are subsequently formed over material 56.
Material 56 may comprise any suitable composition or
combination of compositions; and may, for example,
comprise, consist essentially of, or consist of one or
both of silicon dioxide, and BPSG. In some
embodiments, other doped oxides may be utilized in
addition to, or alternatively to BPSG, with examples
of other doped oxides including phosphosilicate glass
(PSG) and 



fluorosilicate glass (FSG). [0031] Material 56
comprises a planarized upper surface 57. Such
planarized upper surface may result from layer 56
forming conformally across an upper surface of
protective layer 52, by reflowing material 56 during
its deposition, and/or from CMP of an upper surface of
material 56. Planarized upper surface 57 may be
referred to as a second planarized upper surface to
distinguish it from the planarized upper surface 5 1.
[0032] The thickness of material 56 determines a
thickness of first modules, or segments, of capacitors
formed over memory array region 5 . [0033] An etch
stop layer 58 is formed over material 56. Etch stop
layer 58 comprises a material 60. The material 60 may
comprise any suitable composition or combination of
compositions; and may, for example, comprise, consist
essentially of, or consist of silicon nitride.[0034]
Referring to FIG. 2, openings 62 and 64 are formed
over peripheral region 7. Specifically, the openings
are etched through materials 54, 56 and 60. The
opening 64 extends to an upper surface of pedestal 46,
and is thus a contact opening to peripheral circuitry.
The opening 62 is ultimately utilized for forming an
interconnect which will be utilized to connect
capacitor plates in forming a capacitor construction
(such interconnect is shown in FIG. 22). Opening 62 is
thus utilized to form circuitry that is interconnected
with capacitor constructions ultimately formed across
the memory array region 5 , as discussed below. [0035]
Openings 62 and 64 may be formed utilizing any
suitable method. For instance,
photolithographically-pattemed photoresist (not shown)
may be provided over material 60 to define locations
of openings 62 and 64; a pattern may be transferred
from the photoresist to underlying materials 54, 56
and 60 with one or more suitable etches; and the
photoresist may then be removed to leave the shown
construction of FIG. 2. The etches may be highly
anisotropic, and may be utilized to slightly over-etch
conductive pedestal 46 to ensure good electrical
connection to the conductive pedestal with
electrically conductive material subsequently formed
in opening 64. [0036] Referring to FIG. 3,
electrically conductive material 66 is formed over
layer 58 and within openings 62 and 64. Electrically
conductive material 66 may comprise any 



suitable composition or combination of compositions;
and may, for example, comprise one or more of various
metals (for instance, tungsten, tantalum, titanium,
etc.), metal-containing compositions (for instance,
metal nitride, metal suicides, etc.) and
conductively-doped semiconductor materials (for
instance, conductively-doped silicon). The
electrically conductive material 66 within opening 62
may be referred to as interconnect material, in that
such material is ultimately utilized to form an
interconnect for electrically coupling two or more
capacitor plates to one another. [0037] The material
66 may be formed by any suitable method, including,
for example, one or more of atomic layer deposition
(ALD), chemical vapor deposition (CVD), and physical
vapor deposition (PVD). The method utilized to deposit
material 66 may form the material to fill openings 62
and 64 without forming voids within the openings.
[0038] Referring to FIG. 4, material 66 is removed
from over layer 58, and remains within openings 62 and
64 as electrically-conductive columns 68 and 70,
respectively. The electrically conductive columns 68
and 70 may be referred to as peripheral structures.
[0039] Material 66 may be removed from over layer 58
by any suitable processing,including, for example,
CMP. The layer 58 may function as an etch stop during
the CMP to define locations of the uppermost remaining
surfaces of columns 68 and 70 after the CMP. [0040]
The column 68 may be referred to as an interconnect,
and may be one of a large plurality of identical
interconnects simultaneously formed utilizing the
processing of FIGS. 2-4. [0041] Referring to FIG. 5 ,
openings 72 and 74 are formed over memory array region
5 . Specifically, the openings are etched through
materials 54, 56 and 60. The openings 72 and 74 extend
to pedestals 40 and 44, respectively (in other words,
extend to storage node contacts). Openings 72 and 74
may be referred to as a second openings to distinguish
them from the first openings 62 and 64 (FIG. 2) formed
over the peripheral region 7. [0042] Openings 72 and
74 may be formed utilizing any suitable method. For
instance, photolithographically-patterned photoresist
(not shown) may be provided over material 60 to define
locations of openings 72 and 74; a pattern may be
transferred from the photoresist to underlying
materials 54, 56 and 60 with one or more suitable
etches; and the photoresist may then be removed to
leave the shown construction of FIG. 5. The etches may
be highly 



anisotropic. The openings 72 and 74 may be formed to
be slightly wider than pedestals 40 and 44 in some
embodiments (not shown) to compensate for possible
mask misalignment. The etching of openings 72 and 74
may slightly over-etch into conductive material of
pedestals 40 and 44 to ensure good electrical contact
between the pedestals and conductive material formed
in the openings. [0043] Referring to FIG. 6,
electrically conductive material 76 is formed over
layer 58 and within openings 72 and 74. Electrically
conductive material 76 may comprise any suitable
composition or combination of compositions; and may,
for example, comprise one or more of various metals
(for instance, tungsten, tantalum, titanium, etc.),
metal-containing compositions (for instance, metal
nitride, metal suicides, etc.) and conductively-doped
semiconductor materials (for instance,
conductively-doped silicon). The electrically
conductive material 76 within openings 72 and 74 may
be referred to as capacitor storage node material.
[0044] Referring to FIG. 7, material 76 is removed
from over layer 58, and remains within openings 72 and
74 as capacitor storage node pillars 78 and 80,
respectively. Material 76 may be removed from over
layer 58 by any suitable processing, including, for
example, CMP. The storage node pillars 78 and 80 may
be representative of a large plurality of identical
storage node pillars simultaneously formed utilizing
the processing ofFIGS. 5-7. [0045] The embodiment of
FIGS. 2-7 forms the openings over the peripheral
region 7 (openings 62 and 64 of FIG. 2) sequentially
relative to the openings over the memory array region
5 (openings 72 and 74); and forms conductive material
66 within the openings over the peripheral region
sequentially relative to formation of conductive
material 76 within the openings over the memory array
region. Such embodiment may be useful if it is desired
to form the conductive columns over the peripheral
region (columns 68 and 70) to comprise a different
composition than the storage node pillars over the
memory array region (storage node pillars 78 and 80).
In other embodiments, the openings over the peripheral
region may be formed simultaneously with the openings
over the memory array region; and a common conductive
material may be simultaneously formed within the
openings over the memory array region and the openings
over the peripheral region. In such other 



embodiments, the storage node pillars 78 and 80 will
comprise the same composition as the columns 68 and 70
formed over the peripheral region. Even in embodiments
in which the columns formed over the peripheral region
are formed sequentially relative to the storage node
pillars formed over the memory array region, the
columns over the peripheral region may be identical in
composition to the storage node pillars over the
memory array region. [0046] The embodiment of FIGS.
2-7 forms the columns 68 and 70 over the peripheral
region 7 prior to formation of the storage node
pillars 78 and 80 over the memory array region 5. In
other embodiments, the storage node pillars may be
formed prior to formation of the columns over the
peripheral region. [0047] Referring to FIG. 8,
portions of materials 56 and 60 are removed to leave
surfaces of capacitor storage node pillars 78 and 80
exposed, and to leave surfaces of peripheral structure
68 exposed. Materials 56 and 60 remain along
peripheral structure 70. [0048] Materials 56 and 60
may be patterned and removed utilizing any suitable
method. For instance, photolithographically-patterned
photoresist (not shown) may be provided over material
60; a pattern may be transferred from the photoresist
to underlying materials 56 and 60 with one or more
suitable etches; and the photoresist may then be
removed to leave the shown construction of FIG. 8.
[0049] Pillars 78, 80 and 68 may be self-supporting
(as shown), or may be supported by one or more
lattices, such as, for example, lattices analogous to
those described in U.S. Patent Number 7,271 ,051
.[0050] Protective material 54 may be utilized as an
etch stop during removal of material 56. Specifically,
etching conditions may be chosen which are selective
for material 56 relative to material 54. [0051] After
removal of materials 56 and 60, storage node pillars
78 and 80 have exposed top surfaces 8 1 and 85,
respectively; and have exposed sidewall surfaces 83
and 87, respectively. Also, peripheral structure 68
has an exposed top surface 9 1, and exposed sidewall
surfaces 93. [0052] Referring to FIG. 9, dielectric
material 82 is formed over the top surfaces 8 1 and 85
of storage node pillars 78 and 80, and along the
sidewall surfaces 83 and 87 of the 



storage node pillars. The dielectric material 82
extends over peripheral region 7, and is formed to
extend along the top surface 9 1 and sidewall surfaces
93 of peripheral structure 68. The dielectric material
may comprise any suitable composition or combination
of compositions; and may, for example, comprise one or
more of silicon dioxide, silicon nitride, and various
high-k compositions (with high-k compositions being
compositions having a dielectric constant greater than
that of silicon dioxide). [0053] Dielectric material
82 may be formed by any suitable methodology,
including, for example, one or more of ALD, CVD and
PVD. [0054] Capacitor plate material (which may also
be referred to as outer electrode material) 84 is
formed over dielectric material 82. The capacitor
plate material extends across top surfaces 8 1, 85 and
9 1, and along sidewall surfaces 83, 87 and 93; and is
spaced from the top and sidewall surfaces by
dielectric material 82. [0055] Capacitor plate
material 84 may comprise any suitable composition or
combination of compositions; and may, for example,
comprise one or more of various metals (for instance,
tungsten, tantalum, titanium, etc.), metal-containing
compositions (for instance, metal nitride, metal
suicides, etc.) and conductively-doped semiconductor
materials (for instance, conductively-doped silicon).
[0056] Capacitor plate material 84 may be formed by
any suitable methodology, including, for example, one
or more of ALD, CVD and PVD. [0057] An etch stop
material 86 is formed over capacitor plate material
84. Etch stop material 86 may comprise, for example,
silicon nitride, and may be formed by ALD and/or low
pressure CVD. [0058] The pillars 78, 80 and 68,
together with the materials 82, 84 and 86 extending
conformally across the pillars, form a series of
projections 73 having spaces 75 betweenthem. The
projections and spaces form an uneven topography
across semiconductor base (or substrate) 12. [0059]
Referring to FIG. 10, a material 88 is formed over
etch stop material 86. Material 88 may be referred to
as a second material to distinguish it from the first
material 56, and may comprise the same composition, or
combination of compositions, as material 56. Material
88 is formed across the uneven topography of
projections and spaces of FIG. 



9 . [0060] A planarized surface 89 is shown extending
over materials 88 and 86. Such planarized surface may
be formed by initially forming material 88 to extend
over material 86, and then utilizing CMP to remove
material 88 from over etch stop material 86. The
planarized surface 89 may be referred to as a third
planarized upper surface to distinguish it from the
second planarized upper surface 57 (FIG. 1).
Planarized upper surface 89 defines an even topography
extending across the material 88 and projections 73
(FIG. 9). [0061] Referring to FIG. 11, a layer of etch
stop material 90 is formed over planarized upper
surface 89. Etch stop material 90 may comprise any
suitable composition or combination of compositions,
and may, for example, comprise, consist essentially
of, or consist of silicon nitride. Etch stop material
90 is shown to be thicker than etch stop material 86;
but may be about the same thickness as etch stop
material 86, or thinner than etch stop material 86, in
other embodiments. [0062] Referring to FIG. 12,
apertures (or openings) 92 and 94 are formed through
materials 82, 84, 86 and 90. The apertures extend to
the capacitor storage node pillars 78 and 80, and in
the shown embodiment are partially etched into
conductive material 76 of the capacitor storage node
pillars. The storage node pillars 78 and 80 are shown
to comprise widths 95, and the openings 92 and 94 are
shown to comprise widths 97 which are narrower than
the widths 95 of the pillars. The narrower widths of
openings 92 and 94 relative to widths of the storage
node pillars may compensate for possible mask
misalignment during formation of the openings over the
storage node pillars. [0063] Openings 92 and 94 may be
formed by any suitable processing. For instance,
photolithographically-patterned photoresist (not
shown) may be provided over material 90; a pattern may
be transferred from the photoresist to underlying
materials 82, 84, 86 and 90 with one or more suitable
etches; and the photoresist may then be removed to
leave the shown construction of FIG. 12. [0064]
Referring to FIG. 13, an electrically insulative
material 96 is formed over material90 and within
apertures 92 and 94. The insulative material 96
partially fills the apertures to narrow the apertures.
Material 96 may, for example, comprise, consist
essentially of, or consist of silicon nitride.
Material 96 may be formed utilizing any suitable
method, 



including, for example, one or more of CVD, ALD and
PVD. [0065] Referring to FIG. 14, material 96 is
anisotropically etched to form spacers 98 within
apertures 92 and 94. The spacers line sidewalls of the
apertures, and leave capacitor storage node pillars 78
and 80 exposed at bottoms of the apertures. The
spacers may be considered to form electrical isolation
along capacitor plate material 84 so that such plate
material does not become shorted to capacitor storage
node pillars 70 and 80 when conductive material is
provided in the apertures 92 and 94 in subsequent
processing. [0066] Referring to FIG. 15, node
interconnect material 100 is formed over material 90
and within apertures 92 and 94. The node interconnect
material is electrically conductive, and may comprise
any suitable composition or combination of
compositions. For instance, the node interconnect
material may comprise one or more of various metals
(for instance, tungsten, tantalum, titanium, etc.),
metal-containing compositions (for instance, metal
nitride, metal suicides, etc.) and conductively-doped
semiconductor materials (for instance,
conductively-doped silicon). The node interconnect
material 100 may be formed by any suitable processing,
including, for example, one or more of ALD, CVD and
PVD. [0067] Referring to FIG. 16, node interconnect
material 100 is removed from over etch stop material
90, while leaving the node interconnect material
within apertures 92 and 94. The removal of the node
interconnect material may comprise CMP, and may form a
planarized upper surface 101 extending across the node
interconnect material 100 and the etch stop material
90. Planarized surface 10 1 may be referred to as a
fourth planarized upper surface to distinguish it from
the third planarized upper surface 89 (FIG. 10).
[0068] Referring to FIG. 17, portions of materials 82,
84, 86 and 90 are removed from over etch stop 60
across peripheral region 7 to form an inset, or step,
102 extending to conductive column 70. Such exposes
column 70 for subsequent attachment to other circuitry
formed over column 70. Step 102 may be patterned
utilizing any suitable processing. For instance,
photolithographically-patterned photoresist (not
shown) may be provided over material 90; a pattern may
be transferred from the photoresist to underlying
materials 82, 84, 86 and 90 with one or more suitable
etches; and the photoresist may then be removed to
leave the shown construction of FIG. 17. In some
embodiments (not shown) 



the etch of Fig. 17 may extend through etch stop
60.[0069] Referring to FIG. 18, a material 104 is
formed over planarized surface 101 and within step
102. Material 104 may be referred to as a third
material to distinguish it from the second material
88, and may comprise the same composition, or
combination of compositions, as material 88. [0070]
Material 104 comprises a planarized upper surface 105
thereover. Such planarized surface may be formed
reflowing material 104 during formation of the
material, and/or by utilizing CMP. The planarized
surface 105 may be referred to as a fifth planarized
upper surface to distinguish it from the fourth
planarized upper surface 101 (FIG. 16). Material 104
may be referred to as a second template material in
that openings are ultimately formed in material 104 to
create a template for fabrication of second modules,
or segments, of capacitor storage nodes. The thickness
of material 104 determines a thickness of the second
modules of the capacitors. [0071] An etch stop layer
106 is formed over material 104. Etch stop layer 106
comprises a material 108. The material 108 may
comprise any suitable composition or combination of
compositions, and may, for example, comprise, consist
essentially of, or consist of silicon nitride. [0072]
The etch stop layer 106 and third material 104 may be
formed utilizing processing analogous to that
described in FIG. 1 for forming etch stop layer 60 and
first material 56. [0073] Openings 110 and 112 are
formed through materials 104 and 108 over peripheral
region 7, and filled with conductive material 114. The
openings 110 and 112 may be referred to as third
openings to distinguish such opening from the first
openings 62 and 64 of FIG. 2, and the second openings
72 and 74 of FIG. 5. The conductive material 114 may
be referred to as second interconnect material to
distinguish it from the first interconnect material 66
of FIG. 3. [0074] The openings 110 and 112 extend to
the first peripheral structure 68, and the conductive
column 70, respectively. The conductive material 114
within opening 110 forms a second peripheral structure
118 over and in electrical connection with the first
peripheral structure 68, and also in electrical
connection with the capacitor plate material 84. The 



conductive material 114 within opening 112 forms an
electrical interconnect 120 extending to conductive
column 70. [0075] The openings 110 and 112 extending
through materials 104 and 108 may be formed utilizing
processing analogous to that described with reference
to FIG. 2 for formingopenings 62 and 64. The
conductive material 114 may be formed within openings
110 and 112 utilizing processing analogous to that
described in FIGS. 3 and 4 for forming conductive
material 66 within openings 62 and 64. The conductive
material 114 may be identical in composition to the
conductive material 66 in some embodiments, and may be
different in composition from conductive material 66
in other embodiments. [0076] Referring to FIG. 19,
openings 122 and 124 are formed through materials 104
and 108 over memory array region 5 , and filled with
conductive material 126. The openings 122 and 124 may
be referred to as a fourth openings to distinguish
such openings from the first openings 62 and 64 of
FIG. 2, the second openings 72 and 74 of FIG. 5, and
the third openings 110 and 112 of FIG. 18. The
conductive material 126 may be referred to as second
capacitor storage node material to distinguish it from
the first capacitor storage node material 76 of FIG. 6
. [0077] The openings 122 and 124 extend to the node
interconnect material 100 that is over the capacitor
storage node pillars 78 and 80, respectively. The
conductive material 126 within openings 122 and 124
forms second capacitor storage node pillars 128 and
130 over and in electrical connection with the first
capacitor storage node pillars 78 and 80. In some
embodiments, the storage node pillars 78 and 80 may be
considered to be first segments of a capacitor storage
node; and the interconnect material 100, together with
the storage node pillars 128 and 130, may be
considered to be second segments of the capacitor
storage node. [0078] The openings 122 and 124
extending through materials 104 and 108 may be formed
utilizing processing analogous to that described with
reference to FIG. 5 for forming openings 72 and 74.
The conductive material 126 may be formed within
openings 122 and 124 utilizing processing analogous to
that described in FIGS. 6 and 7 for forming conductive
material 76 within openings 72 and 74. The conductive
material 126 utilized for the second capacitor storage
node pillars 128 and 130 may be identical in
composition to 



the conductive material 76 utilized for the first
capacitor storage node pillars 78 and 80 in some
embodiments, and may be different in composition from
conductive material 76 in other embodiments. [0079]
The embodiment of FIGS. 18 and 19 forms the openings
over the peripheral region 7 (openings 110 and 112 of
FIG. 18) sequentially relative to the openings over
the memory array region 5 (openings 122 and 124); and
forms conductive material 114 within the openings over
the peripheral region sequentially relative to
formation of conductivematerial 126 within the
openings over the memory array region. Such embodiment
may be useful if it is desired to form the conductive
columns over the peripheral region (columns 118 and
120) to comprise a different composition than the
storage node pillars over the memory array region
(storage node pillars 128 and 130). In other
embodiments, the openings over the peripheral region
may be formed simultaneously with the openings over
the memory array region; and a common conductive
material may be simultaneously formed within the
openings over the memory array region and the openings
over the peripheral region. In such other embodiments,
the storage node pillars 128 and 130 will comprise the
same composition as the columns 118 and 120 formed
over the peripheral region. Even in embodiments in
which the columns formed over the peripheral region
are formed sequentially relative to the storage node
pillars formed over the memory array region, the
columns over the peripheral region may be identical in
composition to the storage node pillars over the
memory array region. [0080] The embodiment of FIGS. 18
and 19 forms the columns 118 and 120 over the
peripheral region 7 prior to formation of the storage
node pillars 128 and 130 over the memory array region
5 . In other embodiments, the storage node pillars may
be formed prior to formation of the columns over the
peripheral region. [0081] Referring to FIG. 20,
materials 104 and 108 are patterned analogously to the
patterning of materials 56 and 60 described with
reference to FIG. 8. The patterning of materials 104
and 108 leaves surfaces of capacitor storage node
pillars 128 and 130 exposed, and leaves surfaces of
peripheral structure 118 exposed, analogous to the
exposed surfaces shown in FIG. 8 relative to pillars
78 and 80, and to peripheral structure 68.
Specifically, the storage node pillars 128 and 130
will have exposed top surfaces 111 



and 121 , respectively; and will have exposed sidewall
surfaces 123 and 125, respectively. Also, peripheral
structure 118 will have an exposed upper surface 131 ,
and exposed sidewall surfaces 133. [0082] Dielectric
material 132 is formed over the top surfaces 111 and
121 of storage node pillars 128 and 130, and along the
sidewall surfaces 123 and 125 of the storage node
pillars. The dielectric material 132 extends over
peripheral region 7, and is formed to extend along the
top surface 131 and sidewall surfaces 133 of
peripheral structure 118. The dielectric material 132
may be identical to the dielectric material 82
described with reference to FIG. 9. Dielectric
material 132 may be referred to as a second dielectric
material to distinguish it from the first dielectric
material 82 of FIG. 9.[0083] Capacitor plate material
(which may also be referred to as outer electrode
material) 134 is formed over dielectric material 132,
and an etch stop material 136 is formed over capacitor
plate material 134. The capacitor plate material 134
and the etch stop material 136 may be identical to the
capacitor plate material 84 and the etch stop material
86, respectively, of FIG. 9. Capacitor plate material
134 and etch stop material 136 may be referred to as
second capacitor plate material and second etch stop
material to distinguish them from the first capacitor
plate material 84 and first etch stop material 86 of
FIG. 9. [0084] Referring to FIG. 2 1, a material 138
is formed over etch stop material 136. Material 138
may be referred to as a fourth material to distinguish
it from the first, second and third materials 56, 88
and 104; and may comprise the same composition, or
combination of compositions, as one or more of
materials 56, 88 and 104. [0085] A planarized surface
135 is shown extending over material 138. Such
planarized surface may be formed by utilizing reflow
of material 138 and/or CMP. [0086] Referring to FIG.
22, an opening 140 is formed to extend through
material 138, and layers 132, 134 and 136. Opening 140
extends to peripheral structure 118. Conductive
material 142 is formed within opening 140 to form an
interconnect (or peripheral structure) 144 that
extends to peripheral structure 118. Also, an
electrical interconnect 201 is formed to extend
through material 138 to electrically connect with
interconnect 120. Interconnect 201 may be formed with
processing analogous to that described above for
forming interconnect 120; and may be formed
simultaneously with peripheral structure 144. 



[0087] Peripheral structures 144, 118 and 68
electrically connect to one another, and electrically
connect to capacitor plates 134 and 84. Thus, the
peripheral structures interconnect capacitor plates
134 and 84 to one another. The peripheral structure
144 may be utilized to electrically connect the
capacitor plates to other circuitry (not shown)
utilized to provide and/or control voltage on the
plates. Peripheral structures 144, 118 and 68 are the
same lateral thickness as one another, as would occur
if the peripheral structures were all patterned
utilizing the same photomask. In other embodiments,
one or more of the peripheral structures 144, 118 and
68 may be a different lateral thickness than another
of the peripheral structures. [0088] FIG. 23 shows a
view of the construction of FIG. 22 along the
cross-section 23- 23. The cross-section of FIG. 23
shows that capacitor plate material 84 encircles
spacers 98 so that capacitor plate material is
continuous around the capacitor storage node pillars
78 and 80.[0089] The storage node pillars 78 and 80
may be considered to be first storage node segments or
sections. Such storage node segments, in combination
with the capacitor dielectric material 82 and
capacitor plate material 84 surrounding the segments,
may be considered to form first capacitor modules. The
storage node pillars 128 and 130 may be considered to
be second storage node segments (or sections) which
are electrically connected to the first storage node
segments through interconnect material 100. The second
storage node segments, together with the dielectric
material 132 and capacitor plate material 134
surrounding such segments, may be considered to form
second capacitor modules. [0090] An individual first
capacitor module, together with an individual second
capacitor module that is directly over the first
capacitor module, forms a capacitor construction.
Thus, the first capacitor module containing storage
node pillar 78, together with the second capacitor
module containing storage node pillar 128 forms a
capacitor construction 150; and the capacitor module
containing storage node pillar 80 together with the
second capacitor module containing storage node pillar
130 forms a capacitor construction 152. The capacitor
constructions contain capacitor plate materials 84 and
134 that interconnect with one another over peripheral
region 7 through peripheral structures 68, 118 and
144. 



[0091] In the shown embodiment, the first capacitor
storage node pillars comprise widths (in other words,
lateral thicknesses) 95, the second capacitor storage
node pillars comprise widths 155 that are about the
same as the widths 95, and the interconnecting regions
between the first and second capacitor storage node
pillars (in other words, the regions comprising
interconnect material 100) comprise widths 97 that are
less than the widths 95 and 155. The capacitors may
thus be considered to comprise two thick storage node
pillars (for instance, the thick storage node pillars
78 and 128) that are connected to one another through
a narrow neck region (for instance, a neck region 160
between the thick storage node pillars 78 and 128). In
the shown embodiment, the dielectric material 82 and
capacitor plate material 84 extend along the first
thick storage node pillar 78, but not along the second
thick storage node pillar 128; and similarly the
dielectric material 132 and capacitor plate material
134 extend along the second thick storage node pillar
128, but not along the first thick storage node pillar
78. [0092] The first and second thick pillars of a
capacitor construction may be the same in composition
as one another in some embodiments, and may be
different in composition from one another in other
embodiments. Also, the narrow neck region between the
thickpillars may be the same in composition as one or
both of the thick pillars, or may differ in
composition from both of the thick pillars. In some
embodiments, the first and second thick pillars,
together with the narrow neck region interconnecting
them, may be considered to be a capacitor storage
node. [0093] The capacitor plate materials 84 and 134
can be considered to interconnect with one another at
an interconnect region over the peripheral region 7.
In the shown embodiment, the interconnect region
comprises a first pillar 68 which is electrically
connected with a second pillar 114 directly over the
first pillar. The first pillar has a sidewall 93, and
the dielectric material 82 extends along such
sidewall. The second pillar has a sidewall 133, and
the dielectric material 132 extends along such
sidewall. Capacitor plate material 84 is separated
from sidewall 93 of the first pillar by the dielectric
material 82, and similarly capacitor plate material
134 is separated from sidewall 133 of pillar 118 by
dielectric material 132. [0094] In some embodiments,
pillars 68 and 118 may be considered to be conductive 



interconnects over the peripheral region, and the
capacitor plate materials 84 and 134 may be considered
to comprise lines that extend from the memory array
region to the conductive interconnects over the
peripheral region. In the shown embodiment, the
capacitor dielectric materials 82 and 132 also extend
from the memory array region to the peripheral region,
and physically contact the pillars 68 and 118. [0095]
An electrical interconnect corresponding to a portion
of the second pillar 114 breaches across dielectric
material 82 to provide connection between first pillar
68 and capacitor plate material 84; and similarly an
electrical interconnect corresponding to conductive
material 142 breaches across dielectric 132 to provide
electrical connection between capacitor plate material
134 and second pillar 118. [0096] In the shown
embodiment, capacitor constructions are formed by
stacking two capacitor modules on top of one another.
In other embodiments, more than two capacitor modules
may be stacked to form capacitor constructions. Also,
in the shown embodiment, the capacitor modules
comprise pillar-shaped storage nodes. In other
embodiments, one or more of the capacitor modules may
be container-shaped, or may be configured so that the
final capacitor construction is a container-type
capacitor, rather than a pillar-type capacitor. In
some embodiments, all capacitor modules utilize
pillar-shaped storage nodes, except for the top
capacitor modules which utilize more complicated
shapes of storage nodes to increase capacitive
area.[0097] Numerous advantages may be achieved
utilizing various embodiments. For instance, some
embodiments may allow a large aspect ratio to be
achieved to enable creation of denser arrays of
capacitors than may be achieved by conventional
methods, while maintaining comparable capacitance per
capacitor; with the capacitors being taller and
skinnier than conventional capacitors.
Conventionally-formed high-aspect-ratio capacitors may
lean or break due to mechanical stability problems.
However, some embodiments may avoid mechanical
stability problems of conventional methods by
fabricating capacitors vertically in sections, with
each section being mechanically stabilized before
beginning the next. Accordingly, instead of
fabricating a capacitor as a 3 micron tall single
structure (as would be done utilizing conventional
methods), the capacitor may instead be fabricated as
two 1.5 micron tall modules that are stacked on top of
each other 



to form a final capacitor structure that is 3 microns
tall. A further advantage of some embodiments is that
the building of a capacitor in sections may enable
intermittent processing to be conducted between the
capacitor sections. For example, metal/conductive
layers may be formed to build contacts to other parts
of a circuit at an intermediate step between formation
of one capacitor section, and formation of the next
capacitor section. [0098] The shown embodiment of
FIGS. 1-23 forms contacts to peripheral circuitry
during formation of capacitor modules (specifically,
forms columns 70, 120 and 201 to connect to peripheral
circuitry associated with pillar 46). This embodiment
may be utilized if the capacitors get so tall that
contacts to peripheral circuitry should be built in
multiple levels with the capacitors. In other
embodiments, the contacts to the peripheral circuitry
may be formed in processing separate from that
utilized to form the capacitor modules. [0099] Some
embodiments include electronic systems utilizing one
or more of the DRAM arrays described above. The
electronic systems may include computer systems, cars,
cellular phones, televisions, cameras, etc.. [00100]
FIG. 24 illustrates an embodiment of a computer system
400. Computer system 400 includes a monitor 401 or
other communication output device, a keyboard 402 or
other communication input device, and a motherboard
404. Motherboard 404 may carry a microprocessor 406 or
other data processing unit, and at least one memory
device 408. Memory device 408 may comprise an array of
memory cells, and such array may be coupled with
addressing circuitry for accessing individual memory
cells in the array. Further, the memory cell array may
be coupled to a read circuit for reading data from
thememory cells. The addressing and read circuitry may
be utilized for conveying information between memory
device 408 and processor 406. Such is illustrated in
the block diagram of the motherboard 404 shown in FIG.
25. In such block diagram, the addressing circuitry is
illustrated as 410 and the read circuitry is
illustrated as 412. [00101] Processor device 406 may
correspond to a processor module, and associated
memory utilized with the module may comprise DRAM.
[00102] Memory device 408 may correspond to a memory
module, and may comprise DRAM. 



[00103] FIG. 26 illustrates a simplified block diagram
of a high-level organization of an electronic system
700. System 700 may correspond to, for example, a
computer system, a process control system, or any
other system that employs a processor and associated
memory. Electronic system 700 has functional elements,
including a processor 702, a control unit 704, a
memory device unit 706 and an input/output (I/O)
device 708 (it is to be understood that the system may
have a plurality of processors, control units, memory
device units and/or I/O devices in various
embodiments). Generally, electronic system 700 will
have a native set of instructions that specify
operations to be performed on data by the processor
702 and other interactions between the processor 702,
the memory device unit 706 and the I/O device 708. The
control unit 704 coordinates all operations of the
processor 702, the memory device 706 and the I/O
device 708 by continuously cycling through a set of
operations that cause instructions to be fetched from
the memory device 706 and executed. The memory device
706 may include DRAM. [00104] FIG. 27 is a simplified
block diagram of an electronic system 800. The system
800 includes a memory device 802 that has an array of
memory cells 804, address decoder 806, row access
circuitry 808, column access circuitry 810, read/write
control circuitry 812 for controlling operations, and
input/output circuitry 814. The memory device 802
further includes power circuitry 816, and sensors 820,
such as current sensors for determining whether a
memory cell is in a low-threshold conducting state or
in a high-threshold non conducting state. The
illustrated power circuitry 816 includes power supply
circuitry 880, circuitry 882 for providing a reference
voltage, circuitry 884 for providing a first wordline
with pulses, circuitry 886 for providing a second
wordline with pulses, and circuitry 888 for providing
a bitline with pulses. The system 800 also includes a
processor 822, or memory controller for memory
accessing. [00105] The memory device 802 receives
control signals from the processor 822 overwiring or
metallization lines. The memory device 802 is used to
store data which is accessed via I/O lines. At least
one of the processor 822 or memory device 802 may
include DRAM. [00106] The various electronic systems
may be fabricated in single-package processing units,
or even on a single semiconductor chip, in order to
reduce the communication time 



between the processor and the memory device(s).
[00107] The electronic systems may be used in memory
modules, device drivers, power modules, communication
modems, processor modules, and application-specific
modules, and may include multilayer, multichip
modules. [00108] The electronic systems may be any of
a broad range of systems, such as clocks, televisions,
cell phones, personal computers, automobiles,
industrial control systems, aircraft, etc.CLAIMS I/we
claim, 1. A method of forming a capacitor, comprising:
forming a first section of the capacitor over a memory
array region of a semiconductor substrate; the first
section comprising a first capacitor storage node, a
first dielectric material over the first capacitor
storage node, and a first capacitor outer electrode
material over the first dielectric material;
electrically connecting the first capacitor outer
electrode material to a first conductive interconnect
that is over a region of the semiconductor substrate
peripheral to the memory array region; forming a
second section of the capacitor over the first section
of the capacitor; the second section comprising a
second capacitor storage node, a second dielectric
material over the second capacitor storage node, and a
second capacitor outer electrode material over the
second dielectric material; the second capacitor
storage node being in electrical contact with the
first capacitor storage node; electrically connecting
the second capacitor outer electrode material to a
second conductive interconnect that is over the region
of the semiconductor substrate peripheral to the
memory array region; and electrically connecting the
first and second conductive interconnects to one
another to electrically couple the first and second
capacitor outer electrode materials to one another. 2.
The method of claim 1 wherein the first and second
capacitor storage nodes comprise pillars having a
first lateral width, wherein the second capacitor
storage node is 



formed to be in electrical contact with the first
capacitor storage node by forming an electrically
conductive neck between the first and second capacitor
storage nodes, and wherein the electrically conductive
neck has a second lateral width which is less than the
first lateral width. 3. The method of claim 1 wherein
the first and second capacitor storage nodes are the
same composition as one another, and wherein the first
and second conductive interconnects are the same
composition as the first and second capacitor storage
nodes.4. The method of claim 1 wherein the first and
second capacitor storage nodes are the same
composition as one another, and wherein the first and
second conductive interconnects are different in
composition from the first and second capacitor
storage nodes. 5. The method of claim 1 wherein the
first and second capacitor dielectric materials extend
from the first and second sections of the capacitor to
physically contact the first and second conductive
interconnects. 6 . A method of forming a capacitor,
comprising: forming a first segment of a capacitor
storage node over a semiconductor substrate, the first
segment having a top surface and having sidewall
surfaces extending downwardly from the top surface;
forming first dielectric material over the top surface
and along the sidewall surfaces; forming first
capacitor plate material over the first dielectric
material; forming an electrically insulative layer
across the first capacitor plate material; etching
through the electrically insulative layer, capacitor
plate material and first dielectric to form an opening
extending to the first segment of the capacitor
storage node; lining sidewalls of the opening with an
electrically insulative spacer while leaving the first
segment of the capacitor storage node exposed at a
bottom of the opening; forming a second segment of the
capacitor storage node over the first segment of the
capacitor storage node, the second segment extending
within the opening 



to directly contact the first segment; forming second
dielectric material over the second segment; forming
second capacitor plate material over the second
dielectric material; and electrically coupling the
first and second capacitor plate materials to one
another.7. The method of claim 6 wherein the first
capacitor plate material is a same composition as the
second capacitor plate material. 8. The method of
claim 6 wherein the lining the sidewalls of the
opening comprises: forming a layer of electrically
insulative spacer material along the sidewalls and
bottom of the opening; and anisotropically etching the
layer of electrically insulative spacer material to
remove the electrically insulative spacer material
from the bottom of the opening while leaving the
electrically insulative spacer material along the
sidewalls of the opening as the electrically
insulative spacer. 9. The method of claim 8 wherein
the electrically insulative spacer material consists
of silicon nitride. 10. The method of claim 6 wherein
the first and second segments of the capacitor storage
node are pillars.11. A method of forming a plurality
of capacitors, comprising: forming first capacitor
storage node pillars over a semiconductor substrate;
the first capacitor storage node pillars having top
surfaces, and having sidewall surfaces extending
downwardly from the top surfaces; forming first
dielectric material over the top surfaces and along
the sidewall surfaces; forming first capacitor plate
material over the first dielectric material, the first
capacitor plate material extending over the top
surfaces and along the sidewall surfaces; the pillars,
first dielectric material and first capacitor plate
material forming a plurality of projections over the
substrate, the projections having spaces between them,
the projections and spaces together forming an uneven
topography across the substrate; 



forming a first electrically insulative material
across the uneven topography; planarizing an upper
surface of the first electrically insulative material
to form an even topography extending across the first
electrically insulative material and the projections;
forming an etch stop layer over the even topography;
etching through the etch stop layer, first capacitor
plate material and first dielectric to form openings
extending to the first capacitor storage node pillars;
lining sidewalls of the openings with electrically
insulative spacers while leaving the first capacitor
storage node pillars exposed at bottoms of the
openings; forming electrical interconnect material
over the etch stop and within the lined openings;
removing the electrical interconnect material from
over the etch stop while leaving the electrical
interconnect material within the lined openings;
forming second capacitor storage node pillars directly
over the first capacitor storage node pillars, the
second capacitor storage node pillars being connected
with the first capacitor storage node pillars through
the electrical interconnect material that is within
the lined openings; forming second dielectric material
over the second capacitor storage node pillars;
forming second capacitor plate material over the
second dielectric material; and electrically coupling
the first and second capacitor plate materials to
oneanother. 12. The method of claim 11 wherein the
semiconductor substrate comprises a defined memory
array region and a defined peripheral region adjacent
the memory array region; wherein the capacitor storage
nodes are formed over the memory array region; wherein
the first and second capacitor plate materials are in
electrical connection with first and second lines,
respectively, extending to over the peripheral region;
and wherein the coupling of the first and second
capacitor plate materials to one another comprises
connecting said first and second lines to one another
over the peripheral region. 



13. The method of claim 11 wherein the first
electrically insulative material comprises silicon
dioxide, and wherein the etch stop layer comprises
silicon nitride. 14. The method of claim 11 wherein
the first capacitor storage node pillars, the second
capacitor storage node pillars, and the electrical
interconnect material are of a common composition to
one another. 15. The method of claim 14 wherein the
electrically insulative spacers consist of silicon
nitride.16. A method of forming a DRAM array,
comprising: providing a substrate having a defined
memory array region, and a defined peripheral region
that is peripheral to the memory array region; the
substrate having a plurality of storage node contact
locations in the memory array region; the storage node
contact locations being electrically coupled to
source/drain regions of transistors; the substrate
comprising a first planarized upper surface extending
across the memory array and peripheral regions;
forming a first material over the first planarized
upper surface, the first material having a second
planarized upper surface; etching a first opening over
the peripheral region of the substrate, the first
opening extending through the first material; etching
second openings over the memory array region of the
substrate, the second openings extending through the
first material to the storage node contact locations;
forming first interconnect material within the first
opening; forming first capacitor storage node pillars
within the second openings; removing at least some of
the first material to leave the first capacitor
storage node pillars having exposed sidewall and top
surfaces, and to leave a first peripheral structure of
the first interconnect material, said first peripheral
structure having an exposed top surface and exposed
sidewall surfaces; forming first dielectric material
over the top surfaces and along the sidewall surfaces
of the first capacitor storage node pillars, and over
the top surfaces and along the sidewall surfaces of
the first peripheral structure; forming first
capacitor plate material over the first dielectric
material; the first 



capacitor plate material extending over the top
surfaces and along the sidewall surfaces of the first
capacitor storage node pillars, and over the top
surfaces and along the sidewall surfaces of the first
peripheral structure; forming a second material across
the first capacitor plate material, the second
material having a third planarized upper surface;
forming an etch stop layer over the third planarized
upper surface; etching through the etch stop layer,
first capacitor plate material and first dielectric to
form apertures extending to the first capacitor
storage node pillars; lining sidewalls of the
apertures with electrically insulative spacers while
leaving the first capacitor storage node pillars
exposed at bottoms of the apertures;forming node
interconnect material within the apertures; and
forming a fourth planarized upper surface extending
across the node interconnect material within the
apertures, and across the etch stop layer; forming a
third material across the fourth planarized upper
surface, the third material having a fifth planarized
upper surface; etching a third opening over the
peripheral region of the substrate; the third opening
extending through the third material, and to the first
peripheral structure; etching fourth openings over the
memory array region of the substrate; the fourth
openings extending through the third material, and to
the node interconnect material; forming second
interconnect material within the third opening;
forming second capacitor storage node pillars within
the fourth openings; removing at least some of the
third material to leave the second capacitor storage
node pillars having exposed sidewall and top surfaces,
and to leave a second peripheral structure of the
second interconnect material; said second peripheral
structure being in direct contact with the first
peripheral structure, and having an exposed top
surface and exposed sidewall surfaces; forming second
dielectric material over the top surfaces and along
the sidewall surfaces of the second capacitor storage
node pillars, and over the top surface and along the
sidewall surfaces of the second peripheral structure;
and forming second capacitor plate material over the
second dielectric material; 



the second capacitor plate material extending over the
top surfaces and along the sidewall surfaces of the
second capacitor storage node pillars, and over the
top surface and along the sidewall surfaces of the
second peripheral structure. 17. The method of claim
16 wherein the first openings and the second opening
are formed simultaneously with one another, and
wherein the first capacitor storage nodes are formed
within the first openings simultaneously with the
forming of the first interconnect material within the
second opening. 18. The method of claim 16 wherein the
first openings and second opening are formed
sequentially with one another, and wherein the first
capacitor storage nodes are formed within the first
openings sequentially relative to the forming of the
first interconnect material within the second
opening.19. The method of claim 18 wherein the first
capacitor storage nodes comprise a different
composition than the first interconnect material. 20.
The method of claim 16 further comprising: forming a
fourth material over the second capacitor plate
material; and forming an electrical interconnect
extending through the fourth material to electrically
connect with the second capacitor plate material over
the peripheral region of the substrate. 2 1. A
semiconductor construction, comprising: a capacitor
storage node over a semiconductor substrate, the
capacitor storage node having a first thick pillar, a
second thick pillar over the first thick pillar, and a
narrow neck connecting the second thick pillar to the
first thick pillar; first dielectric material along
the first thick pillar and not along the second thick
pillar; second dielectric material along the second
thick pillar and not along the first thick pillar;
first capacitor outer electrode material along the
first thick pillar and not along the second thick
pillar; second capacitor outer electrode material
along the second thick pillar and not along the first
thick pillar; and 



an interconnect region laterally offset from the
capacitor storage node, the first and second capacitor
outer electrode materials electrically coupling with
one another in the interconnect region. 22. The
construction of claim 2 1 wherein the first and second
thick pillars, and the narrow neck region, all
comprise a same composition as one another. 23. The
construction of claim 2 1 wherein the first and second
thick pillars are a different composition from one
another.24. The construction of claim 2 1 wherein the
interconnect region comprises: a first pillar having a
first sidewall, and having the first dielectric
material extending along the first sidewall; a second
pillar over and electrically connected with the first
pillar, the second pillar having a second sidewall,
and having the second dielectric material extending
along the second sidewall; the first capacitor outer
electrode material extending along the first sidewall
and electrically connected with the first sidewall by
a conductive breach extending across the first
dielectric material; and the second capacitor outer
electrode material extending along the second sidewall
and electrically connected with the second sidewall by
a conductive breach extending across the second
dielectric material. 25. The construction of claim 24
wherein the first and second pillars of the
interconnect are a same composition as one another,
and as the first and second thick pillars of the
capacitor storage node. 


