
Memory Arrays; Methods of Forming Memory Arrays; and
Methods of Forming Contacts to Bitlines TECHNICAL
FIELD [0001] The invention pertains to memory arrays
(such as DRAM arrays), methods of forming memory
arrays, and methods of forming contacts to bitlines.
The invention also pertains to methods of forming
storage nodes for DRAM arrays. BACKGROUND OF THE
INVENTION [0002] Memory arrays are utilized for
programmable data storage. For instance, dynamic
random access memory (DRAM) is commonly utilized for
programmable memory storage. The DRAM will typically
be formed as an array of individual memory cells, with
each cell comprising a transistor and a memory storage
device. The memory storage devices will typically be
capacitors. The transistors will be formed within
wordlines which extend across the DRAM array. A series
of bitlines will also be provided across the DRAM
array. Bits of information are written to, or read
from, a memory storage device of an individual DRAM
cell by activating a specific combination of a
wordline and a bitline. Accordingly, each memory
device of the DRAM array can be specifically addressed
with the appropriate combination of a wordline and a
bitline. [0003] DRAM arrays are typically fabricated
as integrated circuitry associated with a
semiconductor substrate. Continuing goals of
semiconductor device processing are to increase a
scale of integration, simplify processing, and reduce
costs. It is desired to create new methods of forming
DRAM arrays for progressing toward one or more of such
continuing goals. [0004] Inventive aspects described
herein can be particularly useful for fabrication of
DRAM arrays. However, it is to be understood that
although the invention is described herein primarily
for application to DRAM arrays, the invention can also
be applied to other semiconductor fabrication
processes and to other memory arrays, as will be
recognized by persons of ordinary skill in the art.
SUMMARY OF THE INVENTION [0005] In one aspect, the
invention pertains to a method of forming bitline
contacts for a memory array. A semiconductor substrate
is provided. The substrate has two sets of conductive
nodes, with one of the sets being defined as a first
set and the other being defined as a second set. A
patterned etch stop is formed over the 



substrate. The patterned etch stop covers the second
set of conductive nodes and has openings extending
through it to the first set of conductive nodes. An
electricallyinsulative material is formed over the
patterned etch stop, and trenches are etched through
the insulative material. The trenches extend to the
patterned etch stop, and extend through the openings
in the patterned etch stop to the first set of
conductive nodes. A conductive material is provided
within the trenches and in electrical contact with the
first set of conductive nodes. Memory storage devices
(for instance, capacitor structures) are formed in
electrical contact with the second set of conductive
nodes. A bitline is formed in electrical contact with
the conductive material that had been provided within
the trenches, and accordingly such conductive material
is incorporated into a bitline interconnect. [0006] In
one aspect, the invention pertains to a method of
forming storage nodes for a DRAM array. A
semiconductor construction is provided. The
construction includes a plurality of storage node
contact locations. A stack is formed over the storage
node contact locations. The stack includes: a first
electrically insulative material over the storage node
locations, a plurality of spaced electrically
conductive lines over the first electrically
insulative material, a second electrically insulative
material filling spaces between the spaced
electrically conductive lines, and a plurality of
spaced electrically insulative lines directly over the
electrically conductive lines and in a onetwo- one
correspondence with the electrically conductive lines.
Each of the electrically conductive lines has a pair
of opposed lateral edges and a first lateral width
between the opposed lateral edges. The electrically
insulative lines have opposed lateral edges and a
second lateral width between the opposed lateral edges
which is greater than the first lateral width.
Openings are etched which extend entirely through the
first and second electrically insulative materials to
the storage node locations. The openings are aligned
with the lateral edges of the spaced electrically
insulative lines. Capacitors are formed having storage
nodes within the openings. The storage nodes are in
electrical contact with the storage node contact
locations. [0007] In one aspect, the invention
encompasses a DRAM array. The array includes a
semiconductor substrate and a plurality of transistor
constructions supported by the substrate. Each
transistor construction has a transistor gate and a
pair of source/drain regions, with the paired
source/drain regions including a bitline contact
source/drain region and a storage node contact
source/drain region. A plurality of bitline 



interconnect stacks are over the substrate and
electrically connected to the bitline contact
source/drain regions. The bitline interconnect stacks
are separated from the storage node contact
source/drain regions by at least an electrically
insulative layer which comprises one or more of
silicon nitride, silicon oxynitride and undoped
silicon dioxide. Each of the bitline interconnect
stacks includes: an electrically conductive bitline
interconnect line, an electrically insulative cap over
the conductive bitlineinterconnect line, and a pair of
electrically insulative sidewall spacers covering
sidewalls of the electrically conductive bitline
interconnect line. The bitline interconnect line has a
first lateral width, and the electrically insulative
cap has a second lateral width which is greater than
the first lateral width. The DRAM array additionally
comprises a plurality of capacitor constructions which
have storage nodes extending through the electrically
insulative layer and in electrical contact with the
storage node contact source/drain regions. BRIEF
DESCRIPTION OF THE DRAWINGS [0008] Preferred
embodiments of the invention are described below with
reference to the following accompanying drawings.
[0009] Figs. 1-3 are diagrammatic, cross-sectional
views of a semiconductor wafer fragment at a
preliminary processing stage of an exemplary aspect of
the present invention. Figs. 2 and 3 are along the
cross-sections 2-2 and 3-3 of Fig. 1; and Fig. 1 is
along the cross-sections 1-1 of Figs. 2 and 3. [001 0]
Fig. 4 is a diagrammatic top view of exemplary
semiconductor wafer fragment illustrating the
locations of the fragments of Figs. 1, 2 and 3 along
the lines 1- 1, 2-2 and 3-3, respectively. [0011]
Figs. 5-7 are views of the cross-sectional fragments
of Figs. 1-3, respectively, shown at a processing
stage subsequent to that of Figs. 1-3. The views of
Figs. 6 and 7 are along the lines 6-6 and 7-7 of Fig.
5, and the view of Fig. 5 is along the lines 5-5 of
Figs. 6 and 7. [0012] Figs. 8-10 are views of the
cross-sectional fragments of Figs. 1-3, respectively,
shown at a processing stage subsequent to that of
Figs. 5-7. The crosssections of Figs. 9 and 10 are
along the lines 9-9 and 10-10 of Fig. 8, and the
crosssection of Fig. 8 is along the lines 8-8 of Figs.
9 and 10. [0013] Figs. 11-13 are views of the
cross-sectional fragments of Figs. 1-3, respectively,
shown at a processing stage subsequent to that of
Figs. 8-1 0. The crosssections 



of Figs. 12 and 13 are shown along the lines 12-12 and
13-13 of Fig. 11, and the cross-section of Fig. 11 is
shown along the lines 11-1 1 of Figs. 12 and 13.
[0014] Figs. 14-16 are views of the cross-sectional
fragments of Figs. 1-3, respectively, shown at a
processing stage subsequent to that of Figs. 11-13.
The crosssections of Figs. 15 and 16 are shown along
the lines 15-15 and 16-16 of Fig. 14, and the
cross-section of Fig. 14 is shown along the lines
14-14 of Figs. 15 and 16. [001 5] Figs. 17-19 are
views of the cross-sectional fragments of Figs. 1-3,
respectively, shown at a processing stage subsequent
to that of Figs. 14-1 6. The crosssections of Figs. 18
and 19 are shown along the lines 18-18 and 19-19 of
Fig. 17, and the cross-section of Fig. 17 is shown
along the lines 17-17 of Figs. 18 and 19. [0016] Figs.
20-22 are views of the cross-sectional fragments of
Figs. 1-3, respectively, shown at a processing stage
subsequent to that of Figs. 17-19. The crosssections
of Figs. 2 1 and 22 are shown along the lines 21-21
and 22-22 of Fig. 20, and the cross-section of Fig. 20
is shown along the lines 20-20 of Figs. 2 1 and 22.
[0017] Fig. 23 is a diagrammatic top view of a
semiconductor wafer fragment shown at the processing
stage of Figs. 20-22, and diagrammatically
illustrating that an exemplary wafer fragment can
comprise a memory array region and a region peripheral
to the memory array region. [0018] Figs. 24-26 are
views of the cross-sectional fragments of Figs. 1-3,
respectively, shown at a processing stage subsequent
to that of Figs. 20-22. The crosssections of Figs. 25
and 26 are shown along the lines 25-25 and 26-26 of
Fig. 24, and the cross-section of Fig. 24 is shown
along the lines 24-24 of Figs. 25 and 26. [0019] Figs.
27-29 are views of the cross-sectional fragments of
Figs. 1-3, respectively, shown at a processing stage
subsequent to that of Figs. 24-26. The crosssections
of Figs. 28 and 29 are along the lines 28-28 and 29-29
of Fig. 27, and the cross-section of Fig. 27 is along
the lines 27-27 of Figs. 28 and 29. [0020] Figs. 30-32
are views of the cross-sectional fragments of Figs.
1-3, respectively, shown at a processing stage
subsequent to that of Figs. 27-29. The crosssections
of Figs. 3 1 and 32 are along the lines 31-31 and
32-32 of Fig. 30, and the cross-section of Fig. 30 is
along the lines 30-30 of Figs. 3 1 and 32. [0021]
Figs. 33-35 are views of the cross-sectional fragments
of Figs. 1-3, respectively, shown at a processing
stage subsequent to that of Figs. 30-32. The
crosssections of Figs. 34 and 35 are along the lines
34-34 and 35-35 of Fig. 33, and the 



cross-section of Fig. 33 is along the lines 33-33 of
Figs. 34 and 35. [0022] Figs. 36-38 are views of the
cross-sectional fragments of Figs. 1-3, respectively,
shown at a processing stage subsequent to that of
Figs. 33-35. The crosssections of Figs. 37 and 38 are
along the lines 37-37 and 38-38 of Fig. 36, and the
cross-section of Fig. 36 is along the lines 36-36 of
Figs. 37 and 38. [0023] Fig. 39 is a diagrammatic view
of a computer illustrating an exemplary application of
the present invention. [0024] Fig. 40 is a block
diagram showing particular features of the motherboard
of the Fig. 39 computer. [0025] Fig. 4 1 is a
high-level block diagram of an electronic system
according to an exemplary aspect of the present
invention.[0026] Fig. 42 is a simplified block diagram
of an exemplary memory device according to an aspect
of the present invention. DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS [0027] One aspect of the
invention pertains to formation of DRAM arrays. The
arrays comprise storage node contact locations and
bitline contact locations. An etch stop is utilized to
protect the storage node contact locations during
formation of trenches which extend to the bitline
contact locations. Subsequently, conductive material
is formed within the trenches to form bitline
interconnects extending to the bitline contact
locations. The conductive material is shaped into
conductive lines by the formation of the conductive
material within the trenches. In particular aspects,
the formation of such conductive material can be
considered to correspond to incorporation of a
damascene process into methodology for fabrication of
bitline interconnects associated with a DRAM array.
[0028] After the conductive bitline interconnect
material is formed, an insulative cap can be formed
over the bitline interconnect material. The insulative
cap can have a lateral periphery extending beyond
lateral edges of the bitline conductive interconnect
material. An etch can be conducted which is
self-aligned relative to the lateral edges of the
insulative cap to form openings extending through the
etch stop and to the storage node contact locations.
Capacitor storage nodes can then be formed within the
openings. Exemplary aspects of the present invention
are described with reference to Figs. 1-42. [0029]
Referring initially to Figs. 1-4, a fragment of a
semiconductor wafer is 



shown as a semiconductor construction 10. The
construction 10 is illustrated at a preliminary
processing stage of an exemplary aspect of the present
invention, and is shown in Figs. 1-3 to comprise a
semiconductor substrate 12. Substrate 12 can be, for
example, a monocrystalline silicon wafer lightly-doped
with background p-type dopant. To aid in
interpretation of the claims that follow, the terms
"semiconductive substrate" and "semiconductor
substrate" are defined to 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 thereon), 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. [0030] Isolation regions
14 are shown in Figs. 1-3. The isolation regions
extend within substrate 12. Isolation regions 14 can
correspond to, for example, shallow trenchisolation
regions, and accordingly can comprise, consist
essentially of, or consist of silicon dioxide. [0031]
Fig. 1 shows a set of four wordlines 16, 18, 20 and 22
extending over substrate 12. Each of the wordlines
comprises a stack which includes an electrically
conductive material 26, and an electrically insulative
cap 28. The central wordlines also include an
insulative material 24 beneath conductive material 26.
Insulative material 24 can, for example, comprise,
consist essentially of, or consist of silicon dioxide,
and in particular aspects can be referred to as a gate
oxide. Conductive material 26 can comprise one or more
electrically conductive compositions, including, for
example, metals, metal compounds (such as, for
example, suicides) and/or conductively doped silicon.
Insulative cap 28 can comprise any suitable
electrically insulative material, or combination of
materials, and in particular aspects will comprise,
consist essentially of, or consist of one or both of
silicon nitride and silicon dioxide. [0032] Each of
wordlines 16, 18, 20 and 22 comprises an opposing pair
of sidewalls, and anisotropically etched sidewall
spacers 30 are formed along such opposing sidewalls.
Sidewall spacers 30 can comprise any suitable
electrically insulative material, and in particular
applications will comprise, consist essentially of, or
consist of silicon nitride. [0033] Wordlines 18 and 20
are incorporated into transistor constructions 32 and
34 in the shown cross-section of Fig. 1. Specifically,
wordline 18 comprises a transistor 



gate which gatedly connects a pair of source/drain
regions 36 and 38; and wordline 20 comprises a
transistor gate which gatedly connects source/drain
region 38 with another source/drain region 40. The
source/drain regions 36, 38 and 40 are illustrated as
conductively-doped diffusion regions extending into
substrate 12. Regions 36, 38 and 40 can comprise
n-type doped regions and/or p-type doped regions. The
source/drain regions are shown comprising doped
regions 42 extending deeply within substrate 12, and
lightly-doped regions 44 extending less deeply within
substrate 12. [0034] Electrically conductive pedestals
46, 48 and 50 are shown formed over source/drain
regions 36, 38 and 40, respectively. Pedestals 46, 48
and 50 can comprise any suitable electrically
conductive material. In particular aspects, the
pedestals will comprise a lower portion of
conductively-doped epitaxially grown semiconductive
material, such as, for example, conductively-doped
epitaxially grown silicon, and an upper portion of
non-epitaxially grown material, which can include, for
example, one or more of metal, metal compound and/or
conductively-doped semiconductive material, (such as,
for example, conductively-doped silicon). Pedestals
46, 48 and 50 have uppermost surfaces 47, 49 and 5 1,
respectively.[0035] Wordlines 16, 18, 20 and 22 extend
through an electrically insulative material 52. The
insulative material 52 is generally primarily around
the outside of a memory array, and accordingly would
be primarily outside of the shown region. Electrically
insulative material 52 can comprise any suitable
material, including, for example, doped or undoped
silicon oxides, such as, for example,
borophosphosilicate glass (BPSG). In the shown aspect
of the invention, the insulative material 52 comprises
an uppermost surface 53 which is planarized to about
the same level as uppermost surfaces 47, 49 and 5 1 of
the conductive pedestals, with such planarized surface
being at about the same level as the uppermost
surfaces of insulative caps 28 of the wordlines 16,
18, 20 and 22. The planarization of uppermost surfaces
47, 49, 5 1 and 53 can be accomplished by, for
example, chemical-mechanical polishing. The planarized
surfaces can be exactly level with one another.
Alternatively, the planarized surfaces can be somewhat
out of level with one another due to, for example,
differences in rates of removal of the various
materials utilized in the different surfaces. [0036]
In processing described below, capacitor storage nodes
are formed in electrical connection with surfaces 47
and 5 1 of pedestals 46 and 50; and a bitline is
formed in electrical connection with surface 49 of
pedestal 48. Accordingly, surfaces 47 



and 5 1 can be referred to as storage node contact
locations, and surface 49 can be referred to as a
bitline contact location. Also, the source/drain
regions 36 and 40 which are ohmically connected with
pedestals 46 and 50 can be referred to as storage node
contact source/drain regions, and the source/drain
region 38 which is ohmically connected with pedestal
48 can be referred to as a bitline contact
source/drain region. Thus, the source/drain regions
gatedly connected in transistor construction 32 can be
referred to as a bitline contact source/drain region
38 and a storage node contact source/drain region 42;
and the source/drain regions gatedly connected in
transistor construction 34 can be referred to as a
bitline contact source/drain region 38 and a storage
node contact source/drain region 40. It is noted that
the bitline contact source/drain regions may or may
not be compositionally identical to the storage node
contact source/drain regions. [0037] Fig. 2 shows that
the bitline contact formed by the combination of
source/drain region 38 and pedestal 48 is part of an
array of bitline contacts, with the other conductive
pedestals of the bitline contact array being labeled
60 and the other source/drain regions of the bitline
contact array being labeled 58. Pedestals 60 have
upper surfaces 6 1 which are substantially coplanar
with the upper surface 49 of pedestal 48. [0038] Fig.
3 shows that the storage node contact comprising
source/drain region 40 and pedestal 50 is part of an
array of storage node contacts, with the
otherpedestals of the source/drain contact array being
labeled 62 and the other source/drain regions of the
source/drain contact array being labeled 64. Pedestals
62 have upper surfaces 63 which are substantially
coplanar with the upper surface 5 1 of pedestal 50.
[0039] Fig. 4 shows an exemplary orientation of
pedestals 46, 48 and 50 relative to one another, and
also shows that pedestal 46 would, like pedestal 50,
be part of an array of storage node contact locations
and would extend within a column or row of such
locations. Another storage node contact location
within the same illustrated column as location 46 is
labeled as 66 in the illustration of Fig. 4. [0040]
Referring next to Figs. 5-7, a patterned etch stop 70
is formed over the storage node contact locations
(specifically, the locations 47, 5 1 and 63
corresponding to the uppermost surfaces of pedestals
46, 50 and 62). The patterned etch stop covers the
storage node contact locations, but does not cover the
bitline contact locations (specifically, the locations
49 and 6 1 corresponding to the uppermost surfaces of 



pedestals 48 and 60). The etch stop 70 would be
visible in the view of Fig. 6 as being behind the
plane of the cross-section and specifically behind the
opening extending to pedestals 48 and 60. The etch
stop 70 is not shown in Fig. 6 to simplify the drawing
and to emphasize that the etch stop 70 is not over
pedestals 48 and 60. [0041] In particular aspects, the
bitline contact locations can be considered to
correspond to a first set of conductive nodes and the
storage node contact locations can be considered to
correspond to a second set of conductive nodes. In
such aspects, the patterned etch stop can be
considered to cover the second set of conductive nodes
while having openings extending through it to the
first set of conductive nodes. [0042] Etch stop 70 can
be patterned into the desired shape utilizing any
appropriate method. In particular aspects, layer 70
can be initially formed entirely across the substrate
and then selected portions of the layer can be
subsequently removed with an appropriate etch to
pattern the layer. Photolithographic processing can be
used to form a mask (not shown) over the layer 70
which defines the selected portions which are removed
with the etch. [0043] Patterned etch stop 70 can
comprise any suitable dielectric material having
appropriate etching properties. In particular aspects,
etch stop 70 can comprise, consist essentially of, or
consist of aluminum oxide. Additionally, or
alternatively, etch stop 70 can comprise, consist
essentially of, or consist of silicon and one or both
of oxygen and nitrogen. For instance, etch stop 70 can
comprise, consist essentially of, or consist of
silicon dioxide, silicon nitride, and/or silicon
oxynitride. If etch stop 70 comprises silicon dioxide,
such can be undoped. Specifically the silicon dioxide
can comprise no detectable boron and phosphorus
therein. The etch stop layer cantherefore, in some
aspects comprise, consist essentially of, or consist
of an undoped oxide. [0044] In the shown aspect of the
invention, patterned etch stop 70 is elevationally
above wordlines 16, 18, 20 and 22, and accordingly is
elevationally above the transistor gates formed from
wordlines 18 and 20. Etch stop 70 is shown to
physically contact electrically insulative caps 28 of
wordline stacks 16, 18, 20 and 22, and further is
shown to contact sidewali spacers 30. [0045] Referring
next to Figs. 8-10, an electrically insulative
material 72 is formed over patterned etch stop 70, as
well as over the bitline contact locations 49 and 6 1.
Material 72 is shown having a planarized upper
surface. 



[0046] Insulative material 72 can comprise a single
homogeneous composition, or can comprise a plurality
of layers. Insulative material 72 can, in some
aspects, be referred to as an insulative mass.
Material 72 is a material which can be selectively
etched relative to etch stop 70. In particular
aspects, etch stop 70 and layer 72 can be referred to
as a first electrically insulative material and a
second electrically insulative material, respectively.
[0047] Insulative material 72 can comprise any
suitable electrically insulative composition, or
combination of compositions. In particular aspects,
insulative material 72 will comprise, consist
essentially of, or consist of one or both of a low-k
dielectric material and a doped silicon oxide. Low-k
dielectric materials are any materials having a
dielectric constant less than that of silicon dioxide.
Insulative material 72 can be, in some aspects, a
silicon oxide which is more doped than a silicon oxide
used for etch stop 70. Exemplary doped silicon oxides
are BPSG, PSG and fluorinated glass. [0048] Referring
next to Figs. 11-13, and particularly to Figs. 12 and
13, trenches 76, 78, 80, 82 and 84 are formed through
insulative material 72. The trenches extend entirely
through insulative material 72. Accordingly, the
trenches extend to an upper surface of etch stop 70
and also extend to the bitline contact locations 49
and 6 1 exposed through patterned etch stop 70. The
openings can extend to expose a conductive surface of
locations 49 and 6 1, as shown. Alternatively, the
openings can extend to a thin film of insulative
material (such as a film of native oxide formed over
conductively -doped silicon of locations 49 and 6 1)
which can be removed in subsequent processing. [0049]
The location of the trenches can be defined by
appropriate photolithographic processing utilizing a
patterned photoresist mask (not shown) and an
appropriate etch of material 72. The photoresist mask
can be removed after the trenches are formed.
Typically, layer 72 will have a thickness of from
about 100 nanometers to about 500 nanometers, and an
appropriate etch can be chosen for thetrench formation
such that the trenches have the shown "V" shape. Thus,
the bottom of the trenches is formed to be narrower
than the top of the trenches. The slope of the
sidewalls of the trenches can be, for example, about
85 plus or minus 2  relative to a vertical line (not
shown). The shown "V" shape of the trenches can be
advantageous in further processing (described below)
in that materials formed at the top of the trenches
will have a wider lateral periphery than materials
formed at the bottom of the trenches. 



[0050] The only trench visible in Fig. 11 is trench
80, and the upper surface of the construction of Fig.
11 basically corresponds to a bottom surface of trench
80. The insulative material 72 corresponding to a
sidewall of trench 80 would be visible in the view of
Fig. 11 as being behind the plane of the cross-section
and specifically behind the opening corresponding to
trench 80. The material 72 of the trench 80 sidewall
is not shown in Fig. 11 to simplify the drawing.
[0051] Fig. 11 shows that the etch utilized to form
the trench stops on etch stop 70, stops on the
material of insulative caps 28 and sidewalls 30 (such
material would typically be silicon nitride), and also
stops on the conductive upper surface 49 of pedestal
48. A suitable etch can be chosen for selectively
etching insulative material 72 relative to conductive
material 48, insulative materials 28 and 30, and
insulative material 70. In particular aspects,
insulative material 72 can consist essentially of, or
consist of doped oxide; layer 70 can consist
essentially of, or consist of undoped oxide (or
consist of an oxide less doped than the oxide of
material 72); materials 28 and 30 can consist
essentially of, or consist of silicon nitride; and
upper surface 49 can consist essentially of, or
consist of metal or doped semiconductive material.
[0052] In particular applications, appropriate local
interconnects can be formed to one or more of the word
nes 16, 18, 20 and 22 during the patterning of the
openings through layer 70 (discussed above with
reference to Figs. 5-7) and/or during the patterning
of the trenches through layer 72. [0053] The
insulative material 72 remaining after formation of
the trenches has an uppermost surface 90 and sloped
sidewall surfaces 92 extending into the trenches.
[0054] Construction 10 can be exposed to appropriate
cleaning to clean the surfaces exposed after formation
of the trenches through material 72, and such cleaning
can prepare the exposed surfaces for subsequent
adhesion of conductive materials formed thereover.
[0055] Referring to Figs. 14, 15 and 16, a stack 100
of electrically conductive material is formed within
trenches 76, 78, 80, 82 and 84, and also over upper
surfaces 90 of insulative material 72. Stack 100
comprises a thin adhesive composition 102 and a bulk
composition 104. Either or both of the adhesive and
bulk compositions can comprise multiple layers or can
be homogeneous. In particular aspects, the
adhesivecomposition can comprise, consist essentially
of, or consist of a layer of elemental titanium over a
layer of titanium nitride and/or tungsten nitride; and
the bulk material 104 



can comprise, consist essentially of, or consist of
elemental tungsten. Accordingly, stack 100 can be a
three-layer stack, with one of the layers being
tungsten nitride or titanium nitride, the next layer
being titanium, and the upper bulk layer being
tungsten. In other aspects, the adhesive can comprise,
consist essentially of, or consist of TaN; and the
bulk composition can comprise, consist essentially of,
or consist of copper, provided that suitable
temperatures utilized with TaN and Cu can be
accommodated by other devices (not shown) which may be
associated with the wafer comprising fragment 10.
Additionally or alternatively, stack 100 can comprise
elemental Ta. [0056] Other conductive materials can be
utilized in addition to, or alternatively to the
materials discussed above for compositions 102 and 104
of stack 100, and further it is to be understood that
adhesive composition 102 can be eliminated if bulk
material 104 can be suitably adhered to the surfaces
within trenches 76, 78, 80, 82 and 84. Conductive
materials 102 and 104 can be formed by any suitable
method including, for example, chemical vapor
deposition, physical vapor deposition, and/or
electroplating, etc. In particular aspects, adhesive
material 102 can be considered to partially fill
trenches 76, 78, 80, 82 and 84. In such aspects, bulk
material 104 can be considered to be formed within the
partially filled trenches to completely fill the
trenches. [0057] Conductive materials 102 and 104 are
electrically isolated from storage node contact
pedestals 46, 50 and 62 by etch stop 70, and
electrically connect with bitline contact pedestals 48
and 60 through openings extending through patterned
etch stop 70. In the shown aspect of the invention,
conductive stack 100 physically contacts the upper
surfaces of the bitline contact pedestals.
Accordingly, conductive stack 100 can be considered to
physically contact bitline contact locations defined
by the upper surfaces of the bitline contact
pedestals. [0058] The conductive material 102 shown in
Fig. 14 appears to be thicker over etch stop 70 than
over pedestal 48. This is due to the cross-section of
the view and not due to a change in thickness of the
material 102. Such can be understood by comparing the
cross-sections of Figs. 15 and 16. The cross-section
of Fig. 15 shows that the portion of the Fig. 14 view
cutting through Fig. 15 perpendicularly cross-sections
material 102, and the cross-section of Fig. 16 shows
that the portion of the Fig. 14 view cutting through
Fig. 16 obliquely cross-sections material 102. [0059]
Referring to Figs. 17-1 9, an upper surface of stack
100 is planarized to 



remove stack 100 from over uppermost surface 90 of
insulative material 72. Such forms a planarized upper
surface 106 of stack 100, and also forms a plurality
of electrically isolated conductive lines 116, 118,
120, 122 and 124 from the conductive material
withinopenings 76, 78, 80, 82 and 84, respectively.
The planarization of the upper surface of stack 100
can be accomplished by, for example,
chemical-mechanical polishing. The shown planarization
forms an upper surface 106 of stack 100 which is
approximately at the same level as the initial upper
surface 90 of insulative material 72. It is to be
understood, however, that the planarization may, in
particular aspects of the invention, remove some of
material 72, and accordingly the upper surface 106 and
new upper surface 90 of material 72 may be
elevationally below the upper surface of material 72
that existed prior to the planarization. [0060] The
conductive lines 116, 118, 120, 122 and 124 can be
considered to be spaced conductive lines, in that the
conductive lines are spaced from one another by
insulative material 72. [0061] Referring next to Figs.
20-22, an elevational height of conductive lines 116,
118, 120, 122 and 124 is reduced. Such reduction of
height can be accomplished with, for example, a dry
etch. In the shown aspect of the invention, the
conductive lines are reduced to a height which fills
approximately one-half of the depths of trenches 76,
78, 80, 82 and 84. The reduction in height of the
conductive lines can be considered reduction of an
amount of the conductive materials within the trenches
so that the trenches become less than entirely filled
with the conductive materials. The reduction in height
of the conductive lines can also be considered to form
second trenches over the conductive lines, with such
second trenches corresponding to portions of the
trenches 78, 80, 82 and 84 opened by the reduction in
height of the conductive lines therein. In other
words, trenches 78, 80, 82 and 84 can be considered to
be first trenches, which at the processing stage of
Figs. 20-22 are partially filled with conductive
material to leave openings over the conductive
material within the first trenches. Such openings
remaining over the conductive material within the
first trenches are second trenches which extend over
the conductive material, and which are entirely
contained within the first trenches. [0062] The
conductive lines 116, 118; 120, 122 and 124 have
bottom surfaces 130, and top surfaces 132, and a
height 136 extending between the top and bottom
surfaces. The height 136 is shown for conductive line
122 only, and is shown only in 



Fig. 22. The height will vary along the conductive
lines for at least the reason that the conductive
lines are thicker over bitline contact locations (such
as the locations shown in Fig. 23) than over etch stop
70, but such minor variation in height does not affect
the discussion that follows. [0063] The conductive
lines comprise sloped lateral surfaces 138 and 140 in
opposing relation to one another. Additionally, the
conductive lines comprise a lateral width 142 which
extends between the lateral surfaces 138 and 140 at
the widest point,which in the shown application
corresponds to the uppermost surface of the conductive
lines. The lateral width 142 is shown only for
conductive line 124, and is shown only in Fig. 22. The
lateral width can vary along the conductive lines for
at least the reason that the conductive lines are
thicker over bitline contact locations (such as the
locations shown in Fig. 23) than over etch stop 70 and
accordingly can have a wider lateral width over the
bitline contact locations than over the etch stop, but
such minor variation in lateral width does not affect
the discussion that follows. [0064] Referring to Fig.
23, an upper surface of a wafer fragment comprising
construction 10 is diagrammatically illustrated.
Although the layout is shown comprising a pattern of
straight lines, it is to be understood that other
patterns can be utilized, including, for example, a
weaving pattern for a 6F2 cell arrangement. The wafer
fragment of Fig. 23 is shown to comprise a memory
array region (for example, a DRAM array region) 150
and a region 152 peripheral to the memory array
region. A dashed line 15 1 is utilized to demarcate a
boundary between the memory array region 150 and the
peripheral region 152. Lines 154, 156, 158, 160 and
162 are shown traversing across the memory array
region 150 as well as across the peripheral region
152. Lines 154, 156, 158, 160 and 162 can correspond
to conductive lines similar to the lines 116, 118,
120, 122 and 124 discussed above, and formed in
accordance with the methodology described with
reference to Figs. 1-22. The lines 154, 156,158, 160
and 162 will ultimately be bitline interconnects.
[0065] One aspect of the invention is the recognition
that it can be advantageous to have bitline
interconnects which are thicker across peripheral
region 152 than across memory array region 150. The
thick lines of Figs. 17-19 can be formed identically
across memory array region 150 and peripheral region
152. The lines across peripheral region 152 can then
be protected with a mask so that the thinning of the
line thicknesses shown in Figs. 20-22 is applied only
over portions of the lines extending 



across memory array region 150. The protective mask
can be any suitable material, including, for example,
photolithographically patterned photoresist. The
result of protecting lines 154, 156, 158, 160 and 162
across peripheral region 152 while thinning the lines
across memory array region 150 is that the lines will
have the desired increased thickness in peripheral
region 152 relative to memory array region 150. Such
can allow the lines to have a low sheet rho
(resistance), which can be desired for forming local
interconnects to the lines. [0066] Referring next to
Figs. 24-26, an isotropic etch may be utilized to
widen an upper portion of the trenches over conductive
lines 116, 118, 120, 122 and 124. The etch will
typically be conducted under conditions sufficient to
remove about 10nanometers per side of the trenches. It
is noted that the etch can be optional in various
aspects of the invention. [0067] The shown etch of
Figs. 24-26 can be considered widening an upper
portion of the trenches 76, 78, 80, 82 and 84. The
etch thus extends a width of the openings over
conductive lines 116, 118, 120, 122 and 124 to a
lateral width which is greater than the lateral width
142 (Figs. 22 and 26) of the uppermost portions of the
lines. [0068] Referring next to Figs. 27-29, an
electrically insulative material 150 is formed within
the widened openings over lines 116, 118, 120, 122 and
124. In other words, insulative material 150 is formed
within the widened portions of trenches 76, 78, 80, 82
and 84 over the conductive materials 104 and 102 that
remain within the lower portion of the trenches. The
insulative material 150 is shown comprising a
planarized upper surface 151 which is substantially
coextensive with the upper surface 90 of insulative
material 72. Such can be accomplished by, for example,
filling trenches 76, 78, 80, 82 and 84 with sufficient
insulative material 150 to completely fill the
trenches and to extend over upper surfaces 90 of
material 72, and subsequently planarizing material 150
to form the shown planarized upper surface 151 .
Suitable planarization can be accomplished by, for
example, chemical-mechanical polishing. [0069]
Although material 150 is shown having a planarized
upper surface coextensive with the upper surfaces 90
of material 72 at an elevational height of the upper
surface 90 prior to planarization of material 150, it
is to be understood that the planarization of material
150 can remove some of the material 72, and
accordingly the upper surface 90 of material 72 at the
processing stage of Figs. 27-29 can be lowered 



relative to its location in prior processing stages.
It is also noted that even though material 150 is
shown planarized, the invention encompasses other
aspects (not shown) wherein material 150 is simply
etched back, rather than being planarized. [0070]
Insulative material 150 can comprise any suitable
electrically insulative material, but preferably will
comprise a material to which insulative materials 70
and 72 can be selectively etched. In particular
aspects of the invention, material 70 will consist
essentially of, or consist of undoped silicon dioxide;
material 72 will consist essentially of, or consist of
doped silicon dioxide; and material 150 will consist
essentially of, or consist of silicon nitride. [0071]
Material 150 can be considered to form a series of
spaced electrically insulative lines 156, 158, 160,
162 and 164 which are elevationally over the
conductive lines 116, 118, 120, 122 and 124,
respectively, and which are in a one-to-one
correspondence with the conductive lines. The
electrically jnsulative lines 156, 158, 160, 162 and
164 comprise top surfaces 15 1, bottom surfaces 153,
and sidewallsurfaces 155 and 157 extending from the
bottom surfaces to the top surfaces. Electrically
insulative lines 156, 158, 160, 162 and 164 can be
considered to form electrically insulative caps over
conductive lines 116, 118, 120, 122 and 124, and
accordingly the electrically insulative lines can be
referred to as electrically insulative caps in
particular aspects of the invention. [0072] Insulative
lines 156, 158, 160, 162 and 164 comprise a height 170
between the bottom and sidewall surfaces (the height
170 is shown for line 158 in Fig. 27). The insulative
lines 156, 158, 160, 162 and 164 further comprise
maximum lateral widths 172 extending between the
opposing sidewall surfaces 155 and 157 (the width 172
is shown for line 162 in Fig. 27). If the sidewalls of
insulative lines 150 are vertical, the lateral width
will be constant along the height of the lines; and if
the lines comprise sloped sidewalls (as shown) the
maximum lateral width will occur at the uppermost
surface of the lines. [0073] In various aspects of the
invention, insulative materials 70, 72 and 150 can be
referred to as first, second and third insulative
materials, respectively, to distinguish the materials
from one another. In other aspects, insulative
materials 70 and 150 can be referred to as first and
second insulative materials, respectively; and in yet
other aspects insulative materials 72 and 150 can be
referred to as first and second insulative materials,
respectively. 



[0074] The lateral widths 172 of electrically
insulative lines 156, 158, 160, 162 and 164 are larger
than the lateral widths 142 (Fig. 26) of the
conductive lines 116, 118, 120, 122 and 124. Such
enables a self-aligned etch to be conducted to the
storage node contact pedestals 46, 62 and 50 as shown
in Figs. 30-32. Specifically, an etch is conducted
through materials 72 and 70 while utilizing lines 156,
158, 160, 162 and 164 as an etch mask. The openings
are labeled as 170 in Fig. 32, and extend to upper
surfaces 5 1 and 63 of storage node contact pedestals
50 and 62. A protective mask (not shown) can be
provided over the region containing the bitline
contact pedestals 48 and 60 to protect such region
during the etch so that the openings do not extend
between the bitline contact pedestals. The protective
material can subsequently be removed. [0075] The
formation of openings 170 can be considered a
self-aligned contact etch utilizing caps 156, 158,
160, 162 and 164 as an overhang to shadow and protect
the underlying lines 116, 118, 120, 122 and 124. The
openings 170 are shown diagrammatically, and it is to
be understood that the relative proportion of the
openings to other structures of Figs. 30-32 can be
different than shown. For instance, conductive
materials are formed in openings 170 in processing
described below, and it can beadvantageous to have the
width of the openings 170 be proportionately larger
than shown in Figs. 30-32 to allow sufficient room for
forming the various materials. [0076] Spacers 180 are
formed from the material 72 proximate the openings 170
as the openings are formed. Spacers 180 protect
lateral sidewalls of lines 116, 118, 120, 122, and
124, and provide electrical isolation between the
lines and conductive material subsequently formed
within openings 170. Spacers 180 can be referred to as
lateral sidewall spacers which are along the lateral
edges of lines 116, 118, 120, 122 and 124. As
discussed above, material 72 can comprise, consist
essentially of or consist of doped silicon oxide.
Accordingly, spacers 180 can comprise, consist
essentially of, or consist of doped silicon oxide. In
some aspects of the invention, which can be preferred,
spacers 180 can comprise, consist essentially of, or
consist of low-k dielectric material. [0077] Referring
next to Figs. 33-38, capacitor structures (200, 202,
204, 206 and 208 of Fig. 38) are formed in electrical
contact with pedestals 50 and 62. Preferred capacitors
will be container capacitors within openings 170, and
thus will have a storage node, dielectric material and
capacitor plate all extending into openings 170. In
the 



shown diagrammatic view, the proportionate size of
openings 170 is too small to show container capacitors
formed within the openings, and accordingly the shown
capacitors are a less preferred embodiment of the
invention in which the storage nodes comprise stems
extending through openings 170 to the pedestals 50 and
62. Specific methodology for forming the shown
capacitors begins at Figs 33-35 with a conductive
material 190 being formed within openings 170 and
patterned into electrically isolated storage nodes.
The patterned material 190 is shown projecting over
the upper surface of material 150, but it is to be
understood that the invention encompasses other
aspects (not shown) in which material 190 has an
uppermost surface which is planarized to be
coextensive with the uppermost surface of material
150. Conductive material 190 can comprise a
homogeneous composition, or can comprise two or more
different layers. In particular aspects, material 190
will comprise one or more of metal, metal compound,
and a conductively-doped silicon. The capacitor
storage nodes have outer exposed surfaces 19 1, and in
particular aspects such surfaces can comprise
hemispherical grain polysilicon. [0078] The shown
aspect of the invention is but one of many aspects for
forming capacitors having storage node electrodes
connected to pedestals 50 and 62. For instance,
although conductive material 190 is shown entirely
filling the openings 170 and utilized to form storage
node pedestals 190 over insulative material 150, it is
to be understood that the invention encompasses other
embodiments (not shown) wherein container-type
capacitors are formed within openings 170. In such
other embodiments,conductive material 190 would only
partially fill openings 170 and would form container
shapes within the openings which would be subsequently
filled with dielectric material and a second
conductive material to form container capacitor
constructions within the openings 170. [0079] The
conductive material 190 of the storage nodes is shown
physically contacting the storage node contact
locations at upper surfaces 5 1 and 63 of the
pedestals 50 and 62. [0080] Referring next to Figs.
36-38, a dielectric material 194 and a second
conductive material 196 are provided over storage node
material 190 to form a plurality of capacitor
constructions 200, 202, 204, 206 and 208. An array of
DRAM cells is formed from the capacitors together with
the underlying transistor constructions. Lines 116,
118, 120, 122 and 124 form bitline interconnects to
the DRAM array. 



[0081] The methodology described above can be utilized
as a damascene bitline fabrication method for any
appropriate scale of integration, including, for
example, 4F2 DRAM cells, 6F2 DRAM cells, 8F2 DRAM
cells, etc. The present invention can provide
improvements over the prior art in that reduction in
process temperatures and ever decreasing reductions in
feature size make gap filling utilizing conventional
BPSG and high temperature glass flow unlikely to be
suitable for meeting future requirements. In contrast,
methodology of the present invention can enable
appropriate miniaturization and costs for future
integration designs. In some aspects, methodology of
the present invention can be utilized for memory array
applications in which low bit-line capacitance are
desired, or even required; especially for sub-70
nanometer line width applications where metal etching
will not be practical. Some examples of such
applications are flash memory applications,
phase-change memory applications, and resistor change
memory applications. The DRAM applications described
in the specific aspects of the invention described
above utilize capacitors as memory storage
constructions, but persons of ordinary skill in the
art will recognize that the capacitors can be replaced
with other memory storage constructions in memory
applications alternative to the DRAM applications.
[0082] Fig. 39 illustrates generally, by way of
example but not by way of limitation, an embodiment of
a computer system 400 according to an aspect of the
present invention. 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 can carry a
microprocessor 406 or other data processing unit, and
at least one memory device 408. Memory device 408 can
comprise various aspects of the invention described
above. Memory device 408 can comprise an array of
memory cells, and such array can be coupled with
addressing circuitry for accessing individualmemory
cells in the array. Further, the memory cell array can
be coupled to a read circuit for reading data from the
memory cells. The addressing and read circuitry can 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.
40. In such block diagram, the addressing circuitry is
illustrated as 410 and the read circuitry is
illustrated as 412. Various components of computer
system 400, including processor 406, can comprise one
or more of the memory constructions described
previously in this disclosure. 



[0083] Processor device 406 can correspond to a
processor module, and associated memory utilized with
the module can comprise teachings of the present
invention. [0084] Memory device 408 can correspond to
a memory module. For example, single in-line memory
modules (SIMMs) and dual in-line memory modules
(DIMMs) may be used in the implementation which
utilize the teachings of the present invention. The
memory device can be incorporated into any of a
variety of designs which provide different methods of
reading from and writing to memory cells of the
device. One such method is the page mode operation.
Page mode operations in a DRAM are defined by the
method of accessing a row of a memory cell arrays and
randomly accessing different columns of the array.
Data stored at the row and column intersection can be
read and output while that column is accessed. [0085]
An alternate type of device is the extended data
output (EDO) memory which allows data stored at a
memory array address to be available as output after
the addressed column has been closed. This memory can
increase some communication speeds by allowing shorter
access signals without reducing the time in which
memory output data is available on a memory bus. Other
alternative types of devices include SDRAM, DDR SDRAM,
SLDRAM, VRAM and Direct RDRAM, as well as others such
as SRAM or Flash memories. [0086] Memory device 408
can comprise memory formed in accordance with one or
more aspects of the present invention. [0087] Fig. 4 1
illustrates a simplified block diagram of a high-level
organization of various embodiments of an exemplary
electronic system 700 of the present invention. System
700 can 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 or arithmetic/logic unit (ALU) 702, a
control unit 704, a memory device unit 706 and an
input/output (I/O) device 708. 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 interactionsbetween the
processor 702, the memory device unit 706 and the I/O
devices 708. The control unit 704 coordinates all
operations of the processor 702, the memory device 706
and the I/O devices 708 by continuously cycling
through a set of operations that cause instructions to
be fetched from the memory device 706 and executed. In
various 



embodiments, the memory device 706 includes, but is
not limited to, random access memory (RAM) devices,
read-only memory (ROM) devices, and peripheral devices
such as a floppy disk drive and a compact disk CD-ROM
drive. One of ordinary skill in the art will
understand, upon reading and comprehending this
disclosure, that any of the illustrated electrical
components are capable of being fabricated to include
memory constructions in accordance with various
aspects of the present invention. [0088] Fig. 42 is a
simplified block diagram of a high-level organization
of various embodiments of an exemplary 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
8 16 includes power supply circuitry 880, circuitry
882 for providing a reference voltage, circuitry 884
for providing the first wordline with pulses,
circuitry 886 for providing the second wordline with
pulses, and circuitry 888 for providing the bitline
with pulses. The system 800 also includes a processor
822, or memory controller for memory accessing. [0089]
The memory device 802 receives control signals 824
from the processor 822 over wiring or metallization
lines. The memory device 802 is used to store data
which is accessed via I/O lines. It will be
appreciated by those skilled in the art that
additional circuitry and control signals can be
provided, and that the memory device 802 has been
simplified to help focus on the invention. At least
one of the processor 822 or memory device 802 can
include a memory construction of the type described
previously in this disclosure. [0090] The various
illustrated systems of this disclosure are intended to
provide a general understanding of various
applications for the circuitry and structures of the
present invention, and are not intended to serve as a
complete description of all the elements and features
of an electronic system using memory cells in
accordance with aspects of the present invention. One
of the ordinary skill in the art will understand that
the various electronic systems can 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).[0091]
Applications for memory cells can include electronic
systems for use in memory modules, device drivers,
power modules, communication modems, processor
modules, and application-specific modules, and may
include multilayer, multichip modules. Such circuitry
can further be a subcomponent of a variety of
electronic systems, such as a clock, a television, a
cell phone, a personal computer, an automobile, an
industrial control system, an aircraft, and others.
[0092] It is noted that relative elevational
relationships are utilized to describe the locations
of various features to one another (e.g., upward,
downward, etc are utilized) within this disclosure. It
is to be understood that such terms are used to
express relative relations between the components
only, and not to indicate a relationship of the
components relative to an external frame of reference.
Thus, for example, a feature described herein as being
over another feature may in fact appear to be under
the other feature to a viewer in an external frame of
reference relative to the features.CLAIMS The
invention claimed is: 1. A method of forming bitline
contacts for a memory array, comprising: providing a
semiconductor substrate having a first set of
conductive nodes and a second set of conductive nodes;
forming an etch stop over the second set of conductive
nodes; forming an electrically insulative material
over the etch stop and over the first set of
conductive nodes; etching trenches which extend
entirely through the electrically insulative material
and which do not extend through the etch stop;
providing conductive material within the trenches and
in electrical contact with the first set of conductive
nodes; forming memory storage devices in electrical
contact with the second set of conductive nodes; and
forming a bitline in electrical contact with the
conductive material. 2. The method of claim 1 wherein
the substrate supports a plurality of transistor
constructions; wherein each of the transistor
constructions includes a gate which gatedly connects
one of the first conductive nodes with one of the
second conductive nodes; and wherein the etch stop is
elevationally above the gates. 3. The method of claim
2 wherein the transistor construction gates are 



comprised by a wordline stacks which each contain an
electrically insulative cap over one or more
electrically conductive materials; and wherein the
etch stop is formed to physically contact the
electrically insulative caps of at least some of the
wordline stacks. 4. The method of claim 2 wherein the
transistor construction gates are formed over a
semiconductive material of the semiconductor
substrate, wherein the transistor constructions
comprise source/drain regions extending within the
semiconductive material, wherein electrically
conductive pedestals are formed over and in electrical
connection with the source/drain regions, and wherein
the first and second conductive nodes are comprised by
uppermost surfaces of the electrically conductive
pedestals. 5. The method of claim 1 wherein the etch
stop comprises aluminum oxide. 6. The method of claim
1 wherein the etch stop comprises silicon and one or
both of oxygen and nitrogen.7. The method of claim 1
wherein the etch stop comprises silicon dioxide. 8.
The method of claim 1 wherein the etch stop comprises
silicon nitride. 9. The method of claim 1 wherein the
etch stop comprises silicon oxynitride. 10. The method
of claim 1 wherein the electrically insulative
material comprises one or both of a doped oxide and a
low-k dielectric material. 11. The method of claim 1
wherein the memory storage devices are capacitor
constructions and wherein the memory array is a DRAM
array. 12. The method of claim 1 wherein the memory
array is a flash memory array. 13. The method of claim
1 wherein the memory array is a phase change memory
array. 14. The method of claim 1 wherein the memory
array is a resistor change memory array. 15. A method
of forming bitline contacts for a DRAM array,
comprising: providing a semiconductor substrate having
a first set of conductive nodes and a second set of
conductive nodes; forming a patterned etch stop over
the substrate, the patterned etch stop covering the
second set of conductive nodes and having openings
extending therethrough to the first set of conductive
nodes; forming an electrically insulative material
over the patterned etch stop; 



etching trenches which extend entirely through the
electrically insulative material, the trenches
extending to the patterned etch stop and extending
through openings in the patterned etch stop to the
first set of conductive nodes; providing conductive
material within the trenches and in electrical contact
with the first set of conductive nodes; forming
capacitors having storage nodes in electrical contact
with the second set of conductive nodes; and forming a
bitline in electrical contact with the conductive
material.16. The method of claim 15 wherein the
substrate supports a plurality of transistor
constructions; wherein each of the transistor
constructions includes a gate which gatedly connects
one of the first conductive nodes with one of the
second conductive nodes; and wherein the patterned
etch stop is elevationally above the gates. 17. The
method of claim 16 wherein the transistor construction
gates are comprised by a wordline stacks which each
contain an electrically insulative cap over one or
more electrically conductive materials; and wherein
the patterned etch stop is formed to physically
contact the electrically insulative caps of at least
some of the wordline stacks. 18. The method of claim
17 wherein electrically insulative sidewall spacers
extend along sidewalls of the wordline stacks; and
wherein the patterned etch stop is formed to
physically contact at least some of the electrically
insulative sidewall spacers. 19. The method of claim
16 wherein the transistor construction gates are
formed over a semiconductive material of the
semiconductor substrate, wherein the transistor
constructions comprise source/drain regions extending
within the semiconductive material, wherein
electrically conductive pedestals are formed over and
in electrical connection with the source/drain
regions, and wherein the first and second conductive
nodes are comprised by uppermost surfaces of the
electrically conductive pedestals. 20. The method of
claim 15 wherein the patterned etch stop comprises
aluminum oxide. 2 1. The method of claim 15 wherein
the patterned etch stop comprises silicon and one or
both of oxygen and nitrogen. 22. The method of claim 2
1 wherein the patterned etch stop comprises silicon
dioxide. 



23. The method of claim 2 1 wherein the patterned etch
stop comprises silicon nitride. 24. The method of
claim 2 1 wherein the patterned etch stop comprises
silicon oxynitride. 25. The method of claim 15 wherein
the electrically insulative material comprises one or
both of a doped oxide and a low-k dielectric
material.26. The method of claim 15 wherein the
providing the electrically conductive material within
the trenches comprises: forming tantalum nitride to
partially fill the trenches; and forming copper within
the partially-filled trenches to completely fill the
trenches. 27. The method of claim 15 wherein the
providing the electrically conductive material within
the trenches comprises: forming a conductive stack of
Ti and one or both of titanium nitride and tungsten
nitride to partially fill the trenches; and forming
tungsten within the partially-filled trenches to
completely fill the trenches. 28. The method of claim
27 wherein the electrically insulative material has an
uppermost surface, wherein the tungsten and conductive
stack extend across the uppermost surface of the
electrically insulative material, and further
comprising planarization of the tungsten and
conductive stack to reduce an elevation height of the
tungsten and conductive stack to about the height of
the uppermost surface of the electrically insulative
material and thereby form a plurality of electrically
conductive lines from the conductive stack and
tungsten within the trenches. 29. The method of claim
28 wherein the trenches have depth, and further
comprising reducing a height of the electrically
conductive lines within the trenches so that the lines
fill less than or equal to about one-half of the depth
of the trenches. 30. The method of claim 29 wherein
substrate includes a memory array region and another
region peripheral to the memory array region; wherein
the trenches extend across the memory array region and
across at least a portion of the region peripheral to
the memory array region; and wherein the reducing of
the height of the electrically conductive lines occurs
only in portions of the trenches which are over the
memory array region and not in portions of the
trenches which are over the region 



peripheral to the memory array region. 3 1. The method
of claim 29 further comprising forming an electrically
insulative cap over the electrically conductive lines
within the trenches.32. The method of claim 3 1
further comprising widening an upper region of the
trenches with an etch of the electrically insulative
material after the reducing of the height of the
electrically conductive lines and prior to formation
of the electrically insulative cap. 33. The method of
claim 3 1 wherein the forming the electrically
insulative cap comprises forming silicon nitride over
the electrically conductive lines within the trenches
to completely fill the trenches, and subsequently
planarizing an uppermost surface of the silicon
nitride. 34. The method of claim 3 1 further
comprising: etching the insulative material and
patterned etch stop with an etch which is self-aligned
to the electrically insulative cap to form openings
extending to the second set of conductive nodes; and
forming the capacitor storage nodes within the
openings. 35. A method of forming a contact to a
bitline, comprising: providing a semiconductor
construction which includes a plurality of storage
node contact locations and a plurality of bitline
contact locations; forming an etch stop which is over
the storage node contact locations and not over the
bitline contact locations; forming an electrically
insulative material over the etch stop; etching
trenches into the electrically insulative material,
the trenches extending entirely through the
electrically insulative material to the bitline
contact locations and to the etch stop; forming
electrically conductive lines within the trenches and
in electrical contact with the bitline contact
locations; after forming the electrically conductive
lines, forming openings extending through the etch
stop to the storage node contact locations; forming
capacitor storage nodes in the openings which extend
through the etch stop, the capacitor storage nodes
being in electrical contact with the storage node
contact locations; and forming a bitline in electrical
contact with the conductive lines. 



36. The method of claim 35 wherein the forming the
electrically conductive lines comprises filling the
trenches with at least two conductive materials.37.
The method of claim 35 wherein the forming the
electrically conductive lines comprises: filling the
trenches with at least two conductive materials; and
reducing an amount of the conductive materials within
the trenches so that the trenches are less than
entirely filled with the at least two conductive
materials. 38. The method of claim 35 wherein: the
electrically insulative material is a first
electrically insulative material; the trenches are
first trenches; the forming the electrically
conductive lines comprises: filling the first trenches
with at least two conductive materials; and reducing
an amount of the conductive materials within the first
trenches to form second trenches over the electrically
conductive materials, the reducing the amount forming
the conductive materials into the conductive lines,
the conductive lines having first lateral widths; and
the forming the openings extending through the etch
stop comprises: forming second electrically insulative
material within the trenches to form electrically
insulative caps having second lateral widths which are
wider than the first lateral widths of the
electrically conductive lines; and using the
electrically insulative caps as a mask during etching
to form openings extending through the first
electrically insulative material and etch stop to the
storage node contact locations. 39. The method of
claim 38 further comprising: forming dielectric
material over the capacitor storage nodes; and forming
capacitor electrode material over the dielectric
material, the capacitor electrode material, dielectric
material and storage nodes together being incorporated
into capacitors. 40. The method of claim 35 wherein
the etch stop comprises aluminum oxide. 4 1. The
method of claim 35 wherein the etch stop comprises
silicon and one or both of oxygen and nitrogen. 42.
The method of claim 4 1 wherein the etch stop
comprises silicon dioxide. 



43. The method of claim 4 1 wherein the etch stop
comprises silicon nitride.44. The method of claim 4 1
wherein the etch stop comprises silicon oxynitride.
45. The method of claim 35 wherein the etch stop
consists essentially of silicon and one or both of
oxygen and nitrogen. 46. The method of claim 35
wherein the etch stop consists essentially of aluminum
oxide. 47. The method of claim 35 wherein the etch
stop consists of aluminum oxide. 48. The method of
claim 35 wherein the etch stop consists of silicon and
one or both of oxygen and nitrogen. 49. The method of
claim 48 wherein the etch stop consists of silicon
nitride. 50. The method of claim 48 wherein the etch
stop consists of silicon oxynitride. 5 1. The method
of claim 48 wherein the etch stop consists of silicon
dioxide. 52. The method of claim 35 wherein the
electrically conductive lines comprise one or more of
tungsten, titanium, copper, tantalum nitride, tungsten
nitride and titanium nitride. 53. The method of claim
35 wherein the electrically insulative material
comprises a doped oxide. 54. The method of claim 35
wherein the electrically insulative material comprises
a doped oxide and wherein the etch stop comprises an
undoped oxide. 55. The method of claim 35 wherein the
bitline contact locations and storage node contact
locations comprise upper surfaces of electrically
conductive pedestals; wherein the electrically
insulative material comprises a doped oxide, and
wherein the etch stop comprises an undoped oxide.56. A
method of forming storage nodes for a DRAM array,
comprising: providing a semiconductor construction
comprising a plurality of storage node contact
locations; forming a stack over the storage node
contact locations, the stack comprising: a first
electrically insulative material over the storage node
locations; a plurality of spaced electrically
conductive lines over the 



first electrically insulative material, each of the
electrically conductive lines having a pair of opposed
lateral edges and a first lateral width between the
opposed lateral edges; a second electrically
insulative material filling spaces between the spaced
electrically conductive lines; and a plurality of
spaced electrically insulative lines directly over the
electrically conductive lines and in a one-to-one
correspondence with the electrically conductive lines,
each of the spaced electrically insulative lines
having opposed lateral edges and a second lateral
width between the opposed lateral edges which is
greater than the first lateral width; etching openings
which extend entirely through the first and second
electrically insulative materials to the storage node
locations, the openings being aligned with the lateral
edges of the spaced electrically insulative lines; and
forming capacitors having storage nodes within the
openings, the storage nodes being in electrical
contact with the storage node contact locations. 57.
The method of claim 56 wherein the spaced electrically
conductive lines are bitline interconnects. 58. The
method of claim 56 wherein the spaced electrically
conductive lines comprise two or more electrically
conductive materials. 59. The method of claim 58
wherein the electrically conductive materials include
tungsten and at least one metal nitride.60. The method
of claim 56 wherein the first electrically insulative
material consists essentially of at least one of
silicon dioxide, silicon nitride and silicon
oxynitride. 6 1 . The method of claim 60 wherein the
second electrically insulative material consists
essentially of doped silicon dioxide. 62. The method
of claim 56 wherein the spaced electrically insulative
lines consists essentially of silicon nitride; wherein
the first electrically insulative material consists of
silicon dioxide; and wherein the second electrically
insulative material consists essentially of doped
silicon dioxide. 63. A method of forming a DRAM array,
comprising: providing a semiconductor construction
comprising a plurality of storage node contact
locations and bitline contact locations; 



forming an etch stop over the storage node contact
locations; forming a first electrically insulative
material over the etch stop; etching trenches which
extend entirely through the first electrically
insulative material, the trenches extending to the
bitline contact locations and extending to the etch
stop over the storage node contact locations; forming
electrically conductive material within the trenches
and in electrical contact with the bitline contact
locations, the electrically conductive material within
the trenches defining a plurality of spaced
electrically conductive lines; each of the
electrically conductive lines having a pair of opposed
lateral edges and a first lateral width between the
opposed lateral edges; forming a plurality of spaced
electrically insulative lines directly over the
electrically conductive lines and in a one-to-one
correspondence with the electrically conductive lines,
each of the spaced electrically insulative lines
having opposed lateral edges and a second lateral
width between the opposed lateral edges which is
greater than the first lateral width; the electrically
insulative lines comprising a second electrically
insulative material; etching openings which extend
entirely through the first electrically insulative
material and etch stop to the storage node locations,
the openings being aligned with the lateral edges of
the spaced electrically insulative lines; and forming
capacitors having storage nodes within the
openings.64. The method of claim 63 wherein the
semiconductor construction includes a plurality of
transistor constructions associated with a
semiconductive material, wherein the transistor
constructions comprise source/drain regions extending
within the semiconductive material and gates over the
semiconductive material, wherein electrically
conductive pedestals are formed over and in electrical
connection with the source/drain regions, and wherein
the storage node contact locations and bitline contact
locations are comprised by uppermost surfaces of the
electrically conductive pedestals. 65. The method of
claim 63 wherein the etch stop comprises aluminum
oxide. 66. The method of claim 63 wherein the etch
stop comprises silicon and one or both of oxygen and
nitrogen. 67. The method of claim 66 wherein the etch
stop comprises silicon dioxide. 68. The method of
claim 66 wherein the etch stop comprises silicon
nitride. 



69. The method of claim 66 wherein the etch stop
comprises silicon oxynitride. 70. The method of claim
63 wherein the first electrically insulative material
comprises one or both of a doped oxide and a low-k
dielectric material. 7 1. The method of claim 63
wherein the forming the electrically conductive
material within the trenches comprises: forming a
conductive stack of Ti and one or both of titanium
nitride and tungsten nitride to partially fill the
trenches; forming tungsten within the partially-filled
trenches to completely fill the trenches; and reducing
a height of the conductive stack and tungsten within
the trenches to form the conductive stack and tungsten
into conductive lines which only partially fill the
trenches .72. The method of claim 7 1 wherein
substrate includes a DRAM array region and another
region peripheral to the DRAM array region; wherein
the trenches extend across the DRAM array region and
across at least a portion of the region peripheral to
the DRAM array region; wherein the conductive stack
and tungsten are formed within the trenches over the
DRAM array region and over the region peripheral to
the DRAM array region; and wherein the reducing of the
height of the conductive stack and tungsten occurs
only in portions of the trenches which are over the
DRAM array region and not in portions of the trenches
which are over the region peripheral to the DRAM array
region. 73. The method of claim 7 1 wherein the
partially-filled trenches have openings over the
conductive lines therein, wherein the openings have
first lateral widths, wherein the electrically
insulative material is a first electrically insulative
material and the spaced electrically insulative lines
comprise a second electrically insulative material,
and wherein the forming the plurality of spaced
electrically insulative lines comprises: exposing the
first electrically insulative material to an etch
which extends the lateral widths of the openings to
second lateral widths; and after exposing the first
electrically insulative material to the etch, forming
the second electrically insulative material within the
openings. 74. The method of claim 73 wherein the first
electrically insulative material 



comprising one or both of a low-k material and a doped
silicon oxide; and wherein the second electrically
insulative material comprises silicon nitride.75. A
DRAM array, comprising: a semiconductor substrate; a
plurality of transistor constructions supported by the
substrate; each transistor construction including a
transistor gate and a pair of source/drain regions,
each pair of source/drain regions including a bitline
contact source/drain region and a storage node contact
source/drain region; a plurality of bitline
interconnect stacks over the substrate and
electrically connecting to the bitline contact
source/drain regions, the bitline interconnect stacks
being separated from the storage node contact
source/drain regions by at least an electrically
insulative layer comprising one or more of aluminum
oxide, silicon nitride, silicon oxynitride, and
undoped silicon dioxide; the bitline interconnect
stacks each comprising: an electrically conductive
bitline interconnect line having a first lateral
width; the electrically conductive bitline
interconnect line having a top surface, a bottom
surface, and sidewall surfaces extending between the
top and bottom surfaces; an electrically insulative
cap over the electrically conductive bitline
interconnect line, the electrically insulative cap
having a second lateral width which is greater than
the first lateral width; and a pair of electrically
insulative sidewall spacers covering the sidewalls of
the electrically conductive bitline interconnect line;
and a plurality of capacitor constructions having
storage nodes extending through the electrically
insulative layer and in electrical contact with the
storage node contact source/drain regions. 76. The
DRAM array of claim 75 wherein the bitline
interconnect stacks are over the transistor gates. 77.
The DRAM array of claim 75 wherein the electrically
insulative layer consists essentially of aluminum
oxide. 78. The DRAM array of claim 75 wherein the
electrically insulative layer consists of aluminum
oxide. 79. The DRAM array of claim 75 wherein the
electrically insulative layer 



consists essentially of silicon nitride.80. The DRAM
array of claim 75 wherein the electrically insulative
layer consists of silicon nitride. 8 1 . The DRAM
array of claim 75 wherein the electrically insulative
layer consists essentially of silicon oxynitride. 82.
The DRAM array of claim 75 wherein the electrically
insulative layer consists of silicon oxynitride. 83.
The DRAM array of claim 75 wherein the electrically
insulative layer consists of undoped silicon dioxide.
84. The DRAM array of claim 75 wherein the
electrically insulative cap consists essentially of
silicon nitride. 85. The DRAM array of claim 75
wherein the electrically insulative cap consists of
silicon nitride. 86. The DRAM array of claim 85
wherein the electrically insulative sidewall spacers
consist of doped silicon oxide. 87. The DRAM array of
claim 75 wherein the transistor gates are comprised by
a wordline stacks which each contain an electrically
insulative material over one or more electrically
conductive materials; and wherein the electrically
insulative layer physically contacts the electrically
insulative material of at least some of the wordline
stacks. 88. The DRAM array of claim 87 wherein the
wordline stacks have paired opposing sidewalls and
further comprising second electrically insulative
sidewall spacers extending along the sidewalls of the
wordline stacks; the electrically insulative layer
being formed to physically contact at least some of
the second electrically insulative sidewall
spacers.89. The DRAM array of claim 75 wherein
semiconductive substrate comprises a semiconductive
material, wherein the transistor gates are formed over
the semiconductive material of the semiconductor
substrate, and wherein the transistor constructions
comprise source/drain regions extending within the
semiconductive material; the construction further
comprising electrically conductive pedestals over and
in electrical connection with the source/drain
regions, wherein the bitline interconnect stacks
physically contact uppermost surfaces of some of the
electrically conductive pedestals; and wherein the
storage nodes of the capacitor constructions
physically contact uppermost surfaces of some of the
electrically conductive pedestals. 



90. The DRAM array of claim 75 wherein the
electrically conductive bitline interconnect line
comprises a stack of at least two electrically
conductive layers having different chemical
compositions than one another. 9 1. The DRAM array of
claim 75 wherein the electrically conductive bitline
interconnect line comprises a stack of at least three
electrically conductive layers having different
chemical compositions than one another. 92. The DRAM
array of claim 75 wherein the electrically conductive
bitline interconnect line comprises a stack of copper
and tantalum nitride. 93. The DRAM array of claim 75
wherein the electrically conductive bitiine
interconnect line comprises a stack of a first layer,
second layer and third layer; the first layer
comprising titanium nitride or tungsten nitride, the
second layer comprising Ti, and the third layer
comprising tungsten. 94. The DRAM array of claim 93
wherein the first layer consists essentially of
titanium nitride or tungsten nitride, the second layer
consists essentially of Ti, and the third layer
consists essentially of tungsten. 95. The DRAM array
of claim 93 wherein the first layer consists of
titanium nitride or tungsten nitride, the second layer
consists of Ti, and the third layer consists of
tungsten. 96. An electronic system comprising the DRAM
array of claim 75. 


