
WO 2005/062349 PCT/US2004/040252  CONTAINER CAPACITORS AND METHOD OF FORMING
TECHNICAL FIELD [0001] The invention pertains to semiconductor
constructions, and to methods of forming  capacitor devices. BACKGROUND OF
THE INVENTION [0002] Capacitor constructions continue to have increasing
aspect ratios in higher  generation integrated circuitry fabrication. For
example, dynamic random access memory  (DRAM) capacitors now have elevations
of from 2 to 3 microns, with widths of about 0.1 micron.  Further, it is a
continuing goal to increase the density of semiconductor devices, with a
corresponding goal to reduce the footprint associated with individual
devices. As the packing  density of capacitor devices becomes increasingly
greater, the available surface area for  capacitance decreases. [0003] A
common capacitor construction is a so-called container device. One of the
electrodes of such device is shaped as a container, and subsequently
dielectric material and  another capacitor electrode are formed within the
container. Typically, only the interior surfaces  of the containers are
being utilized for capacitance surface area. It would be desirable to
utilize  exterior surfaces of the containers for capacitance as well.
Unfortunately, exposure of both the  interior and exterior surfaces of a
container having a high aspect ratio can render the container  structurally
weak, and subject to toppling or breaking from an underlying base. It would
therefore be desirable to develop methods which enable exterior surfaces of
high aspect ratio  containers to be utilized as capacitive surfaces while
avoiding toppling or other loss of structural  integrity of the high aspect
ratio containers. [0004] Another type of capacitor structure is a so-called
pedestal (or post) device. One of  the electrodes of the device is shaped as
a pedestal, and subsequently dielectric material and  another capacitor
electrode are formed over and around the pedestal. If the pedestal is tall
and  thin, it can be structurally weak and subject to toppling or breaking
from an underlying base. It  would therefore be desirable to develop methods
which avoiding toppling or other loss of  structural integrity of pedestals.
[0005] Although the invention is, at least in part, motivated by the
problems discussed  above, it is to be understood that the invention can
have applications beyond the addressing of  such problems. 1 WO 2005/062349
PCT/US2004/040252  SUMMARY OF THE INVENTION [0006] In one aspect, the
invention includes a method of forming a plurality of capacitor  



devices. Conductive storage node material is formed within openings in a
mass. A retaining  structure (which can be a lattice structure) is provided
in physical contact with at least some of  the conductive storage node
material, and subsequently at least some of the mass is removed  while
utilizing the retaining structure to prevent collapse of the conductive
storage node  material. After removal of at least some of the mass, the
conductive storage node material is  incorporated into the plurality of
capacitor devices. The conductive storage node material can  be in the form
of a plurality of container shapes in some aspects of the invention, and in
the  form of a plurality of pedestals (or posts) in other aspects of the
invention. [0007] In one aspect, the invention encompasses methods of
forming capacitor devices in  which a construction comprising a first
material is formed over a substrate, and a retaining  structure is formed
over at least a portion of the first material. Openings are formed to extend
into the first material, and a first conductive layer is formed within the
openings. The first  conductive layer within the openings forms container
structures having outer sidewalls along  the first material. At least some
of the first material is removed to expose at least portions of  the outer
sidewalls of the container structures while utilizing the retaining
structure to support  the container structures and avoid collapse of the
container structures. A capacitor dielectric  material is formed along the
exposed portions of the outer sidewalls and within the container
structures. A second conductive layer is formed over the capacitor
dielectric material. The  second conductive layer, capacitor dielectric
material and first conductive layer are together  incorporated into
capacitor devices. [0008] In one aspect, the invention encompasses a method
of forming capacitor devices  utilizing a construction comprising a memory
array region, a region other than the memory  array region, and a location
between the memory array region and said other region. The other  region can
be, for example, a peripheral region where logic circuitry is ultimately to
be formed.  A first material is formed to extend over the memory array
region, the other region, and the  location between the memory array region
and said other region. A second material is formed  over at least a portion
of the first material that is over the memory array region, and over an
entirety of the first material that is over said other region. Openings are
formed to extend into  the first material, and a trench is formed within the
first material over the location between the  memory array region and said
other region. A first conductive layer is formed within the  openings and
within the trench. The first conductive layer within the openings forms
container  structures having outer sidewalls along the first material. After
forming the first conductive layer  and the second material, at least some
of the first material is removed to expose at least  portions of the outer
sidewalls of the container structures. A capacitor dielectric material is 2
WO 2005/062349 PCT/US2004/040252  



formed along the exposed portions of the outer sidewalls and within the
container structures,  and a second conductive layer is formed over the
capacitor dielectric material. The first  conductive layer, second
conductive layer and dielectric material are together incorporated into
capacitor devices. [0009] In one aspect, the invention includes
semiconductor constructions. An exemplary  semiconductor construction
comprises a substrate having a memory array region defined  therein together
with a region other than the memory array region and a location between the
memory array region and said other region. A plurality of container
structures are across the  memory array region. The container structures are
electrically conductive. The container  structures comprise inner sidewalls
within the container structures and outer sidewalls in  opposing relation to
the inner sidewalls. An electrically insulative material is over said other
region. The electrically insulative material has a lateral sidewall. An
electrically conductive  liner is along the sidewall of the material. A
capacitor dielectric material is along the inner and  outer sidewalls of the
container structures. A second conductive layer is over the capacitor
dielectric material. The container structures, dielectric material and
second conductive material  are together incorporated into a plurality of
capacitor constructions. BRIEF DESCRIPTION OF THE DRAWINGS [0010] Preferred
embodiments of the invention are described below with reference to the
following accompanying drawings. [0011] Fig. 1 is a diagrammatic,
cross-sectional view of a semiconductor wafer fragment at  a preliminary
processing stage of an exemplary aspect of the present invention. [0012]
Fig. 2 is a fragmentary top view of a semiconductor wafer fragment
comprising the  cross-section of Fig. 1 along the line 1-1. [0013] Fig. 3 is
a diagrammatic, cross-sectional view of the Fig. 1 wafer fragment shown at
a processing step subsequent to that of Fig. 1. [0014] Fig. 4 is a
fragmentary top view of a semiconductor construction comprising the
fragment of Fig. 3 along the line 3-3. [0015] Fig. 5 is a diagrammatic,
cross-sectional view of the semiconductor wafer fragment  of Fig. 1 at a
processing stage subsequent to that of Fig. 3. [0016] Fig. 6 is a
diagrammatic top view of a semiconductor construction comprising the
fragment of Fig. 5 along the line 5-5. [0017] Fig. 7 is a view of the
cross-section of Fig. 1 shown at a processing stage  subsequent to that of
Fig. 5. [0018] Fig. 8 is a diagrammatic top view of a semiconductor wafer
fragment comprising the  cross-section of Fig. 7 along the line 7-7. 3 



WO 2005/062349 PCT1US2 0 0 4104 02 5 2  [0019] Fig. 9 is a diagrammatic,
cross-sectional view along the line 9-9 of the Fig. 8  fragment, and
illustrates a slightly different aspect of the invention than Figs. 7 and 8.
[0020] Fig. 10 is a view of the cross-section of Fig. 1 shown at a
processing stage  subsequent to that of Fig. 7. [0021] Fig. 11 is a
diagrammatic top view of a semiconductor construction comprising the
cross-section of Fig. 10 along the line 10-10. [0022] Fig. 12 is a
diagrammatic cross-section along the line 12-12 of Fig. 11. [0023] Fig. 13
is a view along the line 12-12 of Fig. 11, and shows a processing stage
alternative to that of Fig. 12. [0024] Fig. 14 is a view of the
cross-section of Fig. 1 shown at a processing stage  subsequent to that of
Fig. 10. [0025] Fig. 15 is a diagrammatic top view of a fragment of a
semiconductor construction  comprising the cross-section of Fig. 14 along
the line 14-14. [0026] Fig. 16 is a diagrammatic, cross-sectional view along
the line 16-16 of Fig. 15.  [0027] Fig. 17 is a view of the Fig. 1
cross-section shown at a processing stage subsequent  to that of Fig. 14.
[0028] Fig. 18 is a diagrammatic top view of a semiconductor wafer fragment
comprising  the cross-section of Fig. 17 along the line 17-17. [0029] Fig.
19 is a diagrammatic, cross-sectional view along the line 19-19 of Fig. 18.
[0030] Fig. 20 is a diagrammatic, cross-sectional view of a semiconductor
wafer fragment  at an exemplary processing stage of an aspect of the present
invention alternative to that of  Fig. 1. [0031] Fig. 21 is a view of the
Fig. 20 cross-section shown at a processing stage  subsequent to that of
Fig. 20. [0032] Fig. 22 is a view of the Fig. 20 cross-section shown at a
processing stage  subsequent to that of Fig. 21. [0033] Fig. 23 is a
diagrammatic, top view of a semiconductor wafer fragment shown at a
preliminary processing stage in accordance with a third aspect of the
present invention.  [0034] Fig. 24 is a view along the cross-section 24-24
of Fig. 23. [0035] Fig. 25 is a diagrammatic, cross-sectional view of a
semiconductor wafer fragment  shown at a preliminary processing stage of a
fourth aspect of the present invention. [0036] Fig. 26 is a diagrammatic,
cross-sectional view of a semiconductor wafer fragment  shown at a
preliminary processing stage in accordance with a fifth aspect of the
present  invention. [0037] Fig. 27 is a view of the Fig. 26 cross-section
shown at a processing stage  



subsequent to that of Fig. 26, with the processing stage of Fig. 27 being
analogous to the stage  shown in Fig. 10. 4 WO 20051062349 PCTIUS20041040252
[0038] Fig. 28 is a diagrammatic, cross-sectional view of the portion
illustrated as 28 in Fig.  27, and is shown in accordance with an aspect of
the invention alternative to that of Fig. 27.  [0039] Fig. 29 is a
diagrammatic top view of a fragment of a semiconductor construction
illustrating an exemplary liner formed in accordance with an aspect of the
present invention.  [0040] Fig. 30 is a diagrammatic top view of a fragment
of a semiconductor construction  illustrating another exemplary liner formed
in accordance with an aspect of the present  invention. DETAILED DESCRIPTION
OF THE PREFERRED EMBODIMENTS  [00411 One aspect of the invention includes
methodology for forming capacitor  constructions in which a retaining
structure, or lattice, is utilized to hold capacitor electrode  structures
(such as containers or pedestals) as outer sidewalls of the capacitor
electrode  structures are exposed with an etch. The retaining structure can
thus alleviate, and preferably  prevent, toppling and other structural
defects occurring to the capacitor electrode structures as  the outer
surfaces of the structures are exposed, The capacitor electrode structures
can be  storage node structures. [0042] A particular aspect of the invention
includes methodology for forming container  capacitor constructions-in which
a retaining structure, or lattice, is utilized to hold conductive
containers as outer sidewalls of the containers are exposed with an etch.
The retaining  structure can thus alleviate, and preferably prevent,
toppling and other structural defects  occurring to the containers as the
outer surfaces of the containers are exposed. The lattice  utilized to
retain the containers is rigid enough to provide support for the containers,
but also  has holes, or grooves, patterned into it to allow wet or gaseous
removal of material from  adjacent the containers, which ultimately exposes
outer surfaces of the containers. The  removal of material from adjacent the
containers can be accomplished using an isotropic etch.  [0043] In typical
processing, a semiconductor wafer will have one region corresponding to a
memory array, and another region peripheral to the memory array in which
logic or other  circuitry is to be formed. Methodology of the present
invention can form the retaining lattice  over the memory array, while
utilizing the same material as that utilized in the lattice to form a
protective layer over the peripheral region to protect the peripheral region
from the etch utilized  to expose outer surfaces of capacitor electrode
structures in the memory array. The invention  can also encompass formation
of a trench in a location between the memory array region and  the
peripheral region, and provision of a protective material within the trench
which protects a  



lateral periphery of, the peripheral region from attack by etchants utilized
to remove material  from the memory array region during exposure of outer
surfaces of the capacitor electrode  structures. [0044] Various aspects of
the invention are described below with reference to Figs- 1-30.  5 WO
20051062349 PCT/DS2004/040252  [0045] Referring initially to Fig. 1, a
semiconductor wafer fragment 10 is shown at a  preliminary processing stage
of an exemplary aspect of the present invention. Fragment 10  comprises a
substrate 12. Substrate 12 can comprise, consist essentially of, or consist
of, for  example, monocrystalline silicon 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. [0046] Substrate 12 is divided into three defined regions
14, 16 and 18. Region 14  corresponds to a memory array region. Region 18
corresponds to a region other than the  memory array region, and can
correspond to, for example, a so-called peripheral region. The  region is
referred to as a peripheral region because it is peripheral to the memory
array region.  Typically, logic circuitry and other circuitry associated
with the control of data flow to and from  memory devices associated with
memory array region 14 would be associated with peripheral  region 18.
Region 16 corresponds to a location between the memory array region 14 and
the  peripheral circuitry associated with region 18- Dashed lines are
provided through construction  10 to demarcate the various defined regions
14, 16 and 18 extending within the structure.  Various circuit devices (not
shown) could be associated with region 18 at the processing stage  of Fig.
1. [0047] A plurality of electrically conductive node locations 20, 22, 24
and 26 are shown  within memory array region 14 of substrate 12. Node
locations 20, 22, 24 and 26 can  correspond to, for example,
conductively-doped diffusion regions within a semiconductive  material of
substrate 12, and/or to conductive pedestals associated with substrate 12.
Although  the node locations are shown to be electrically conductive at the
processing stage of Fig. 1, it is  to be understood that the electrically
conductive materials of the node locations could be  provided at a
processing stage subsequent to that of Fig. 1 in various other aspects of
the  invention (not shown). Node locations 20, 22, 24 and 26 can ultimately
be electrically  



connected with transistor constructions (not shown in Fig. 1) and can
correspond to  source/drain regions of the transistor constructions, or can
be ohmically connected to  source/drain regions of the transistor
constructions. Transistor gates and other components of  the transistor
constructions can be present within memory array region 14 at the processing
stage of Fig. 1, or can be formed in subsequent processing. [0048] A mass 28
is formed over substrate 12. Mass 28 can comprise a single  homogeneous
layer (as shown), or can comprise multiple layers of differing composition
and/or  6 WO 2005/062349 PCT/US2004/040252  physical properties. Mass 28 can
comprise, consist essentially of, or consist of one or more  electrically
insulative materials. In particular aspects, mass 28 will comprise, consist
essentially  of, or consist of one or more of borophosphosilicate glass
(BPSG), spin-on-glass (SOG), silicon  dioxide, phosphosilicate glass (PSG),
borosilicate glass (BSG), undoped glass, and silicon  nitride. In some
aspects, mass 28 will comprise, consist essentially of, or consist of
silicon and  oxygen. Mass 28 can have a thickness over substrate 12 of, for
example, from about 5,000A to  about 50,000A, and typically will have a
thickness of about 20,000A. [0049] A retaining structure (also referred to
as a lattice structure) 30 is formed over mass  28. Retaining structure 30
can comprise a single homogeneous composition, or can comprise  two or more
layers of differing composition. In subsequent processing (described below)
at  least some of mass 28 is selectively etched relative to at least some of
retaining material 30.  Accordingly, retaining material 30 preferably
comprises a composition to which at least some of  mass 28 can be
selectively etched. In particular aspects, mass 28 can be considered to
comprise a first material, and structure 30 can be considered to comprise a
second material to  which the first material is ultimately selectively
etched. In some aspects, retaining structure 30  will comprise, consist
essentially of, or consist of silicon and nitrogen. In an exemplary aspect,
mass 28 will comprise, consist essentially of, or consist of
borophosphosilicate glass and  retaining structure 30 will comprise, consist
essentially of, or consist. of silicon nitride. In  another exemplary
aspect, mass 28 will comprise, consist essentially of, or consist of doped
or  undoped silicon-containing glass and composition 30 will comprise one or
more layers  consisting essentially of, or consisting of silicon nitride;
together with one or more layers  consisting essentially of, or consisting
of silicon. The layers consisting essentially of silicon, or  consisting of
silicon, can comprise amorphous silicon and/or polycrystalline silicon.
[0050] If retaining structure 30 consists essentially of, or consists of
silicon nitride, the  structure can have a thickness of from about 50A to
about 3,000A, and typically will have a  thickness of about 700A. If
structure 30 comprises a stack of layers of silicon nitride and  silicon;
the layers of silicon nitride can have a thickness of from about 50A to
about 3,000A,  



with a typical thickness being about 300A; and the layers of silicon can
have a thickness of from  about 50A to about 1,000A, with a typical
thickness being about 200A. In particular aspects,  structure 30 can
comprise a layer consisting essentially of, or consisting of silicon nitride
sandwiched between a pair of layers consisting essentially of, or consisting
of silicon. In such  aspects, the layers of silicon can have thicknesses of
from about 50A to about 500A, with a  typical thickness being about 200A;
and the middle layer of silicon nitride can have a thickness  of from about
50A to about 1,000A, with a typical thickness being about 300A. [0051] Fig.
2 shows a top view of a semiconductor wafer fragment comprising the Fig. 1
cross-section, and shows retaining structure 30 extending entirely across
the upper surface of  the semiconductor construction. 7 WO 2005/062349
PCT/vs2004/040252  [0052] Referring next to Figs. 3 and 4, openings 32, 34,
36, 38, 40, 42, 44, 46, 48, 50, 52  and 54 are formed through retaining
structure 30, mass 28, and to the node locations associated with an upper
surface of substrate 12, (with the node locations 20, 22, 24 and 26  being
shown in Fig. 3). The openings can have a very high aspect ratio, and
ultimately are  utilized for forming capacitor containers (as discussed
below). In particular aspects, the  openings can have an elevation of from
about 2 to about 3 microns, and a maximum width of  about 0.1 micron. The
openings are shown to have circular outer peripheries (as illustrated by
the top view of Fig. 4), but it is to be understood that the openings can
have other shapes. The  openings 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52,
and 54 are ultimately utilized to form  containers of capacitor
constructions, as discussed in more detail below. [0053] The openings 32,
34, 36, 38, 40, 42, 44, 46, 48, 50, 52, and 54 are formed over  memory array
region 14 of construction 10, and while the openings are formed a trench 56
is  formed within location 16 of construction 10. Although trench 56 is
shown formed  simultaneously with the openings over memory array region 14,
and.accordingly is shown  formed utilizing the same etch as that used to
form the openings, it is to be understood that the  trench can be, in
alternative processing (not shown), formed with an etch separate from that
utilized to form the openings over the memory array region. In such aspects,
the etch utilized to  form the trench can be conducted either prior to, or
after, the etch utilized to form the container  openings associated with
memory array region 14. [0054] The formation of the container openings
within.memory array region 14 and the  trench within location 16 would
typically be accomplished by first forming a photoresist mask  (not shown)
with photolithographic processing, and subsequently transferring a pattern
from the  patterned mask to underlying materials 28 and 30, followed by
removal of the patterned  photoresist mask. The photolithographic
requirements associated with formation of the  



patterned mask can be relatively stringent, and accordingly an
antireflective layer (not shown)  can be incorporated into structure 30,
formed beneath structure 30, or formed over structure 30  in various aspects
of the present invention. The antireflective coating can comprise, for
example, either a hard film (for example, dielectric antireflective coating,
(DARC)), or a spin-on  film (for example, bottom antireflective coating,
(BARC)). [0055] Openings 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52 and 54
are formed in an array  within memory region 14. Such array comprises rows
and columns. The rows can be  considered to extend horizontally in the view
of Fig. 4, and the columns can be considered to  extend vertically in the
view of Fig. 4. [0056] Although openings 32, 34, 36, 38, 40, 42, 44, 46, 48,
50, 52 and 54 are described as  extending through material 28 to underlying
conductive nodes (such as nodes 20, 22, 24, and  26) it is to be understood
that one or more other layers (not shown) can be provided between  the nodes
and material 28, and that the openings can stop on the other layers. For
instance, 8 WO 2005/062349 PCT/US2004/040252  an etch stop layer (not shown)
can be provided between material 28 and nodes 20, 22, 24, and  26 so that
the openings stop on the etch stop layer. The etch stop layer can protect
underlying  materials (such as the surface of substrate 12 and/or electrical
devices (not shown) supported  by the surface during a subsequent isotropic
etch of material 28 (discussed below). The  openings can be extended through
the etch stop and to nodes 20, 22, 24, and 26 with a second  etch after the
etch through material 28. The etch stop can comprise any suitable material
to  which material 28 can be selectively etched, and can, for example,
comprise, consist  essentially of or consist of silicon nitride. [0057]
Referring next to Figs. 5 and 6, a conductive layer 60 is formed within
openings 32,  34, 36, 38, 40, 42, 44, 46, 48, 50, 52 and 54, as well as
within trench 56. Electrically  conductive layer 60 can be a homogeneous
composition of electrically conductive material, or  can comprise multiple
layers of electrically conductive material. Accordingly, layer 60 can
comprise, consist essentially of, or consist of one or more electrically
conductive materials. The  electrically conductive materials within layer 60
can comprise any suitable materials, including,  for example,
conductively-doped silicon, metal, and metal compounds. In particular
aspects,  layer 60 will comprise titanium nitride. [0058] Portions of layer
60 within the openings in memory array region 14 can be  considered to form
container structures within the openings. For instance, Fig. 5 shows the
portions of layer 60 within openings 40, 42, 44 and 46 corresponding to
container constructions  62, 64, 66 and 68. The container constructions can
be considered to comprise inner surfaces  70 within the openings and outer
surfaces 72 laterally opposed to the inner surfaces. The outer  



surfaces 72 extend along mass 28 and retaining structure 30. [0059]
Conductive layer 60 is ultimately incorporated into a capacitor electrode,
and in  particular aspects can be incorporated into a capacitor storage
node. Accordingly, layer 60 can  be referred to as capacitor electrode
material, and in particular aspects can be referred to as  electrically
conductive storage node material. [0060] Conductive material 60 is shown to
only partially fill the openings 32, 34, 36, 38, 40,  42, 44, 46, 48, 50, 52
and 54, and thus to form container structures within the openings. In  other
aspects of the invention (not shown) the conductive material 60, either
alone or in  combination with other conductive materials, can completely
fill the openings to form pedestal  (or post) structures within the
openings. The structures formed from conductive material 60 in  the openings
(i.e., the container structures or pedestal structures) can be referred to
as  conductive structures. [0061] Referring next to Figs. 7-9, conductive
material 60 is removed from over an upper  surface of structure 30 to
electrically isolate conductive structures within openings 32, 34, 36,  38,
40, 42, 44, 46, 48, 50, 52 and 54 (such as, for example, the container
structures 62, 64, 66  and 68 of Fig. 7) from one another. An exemplary
method for removing conductive material 60  9 WO 2005/062349
PCT/17520041040252  from over upper surface 30 is chemical-mechanical
polishing. After removal of conductive  material 60 from over retaining
structure 30, the conductive material 60 remaining as  conductive structures
(i.e., as the shown container structures or as pedestals) within the
openings remains directly against (i.e., in physical contact with) the
retaining structure 30.  [0062] After removal of material 60 from over the
upper surface of structure 30, a patterned  mask 80 is formed over memory
array region 14, peripheral region 18, and the location 16  between regions
14 and 18. Mask 80 entirely covers regions 16 and 18, but is patterned over
region 14 to form rows 82 connecting pairs of capacitor rows. Portions of
material 60 in  openings 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52 and 54
are shown in phantom view in Fig. 8  to indicate that such portions are
covered by masking material 80. An exemplary material of  mask 80 is
photoresist, and such can be formed into the shown pattern utilizing
photolithographic processing. The illustrated shape of patterned mask 80 is
but one of many  possible patterns that can be utilized in methodology of
the present invention. The shown  shape of patterned mask 80 has strips
extending horizontally relative to the view of Fig. 8. In  other exemplary
shapes (not shown) patterned strips of material 80 can extend to entirely
cover  particular containers, to extend diagonally relative to the view of
Fig. 8 and/or to extend  vertically relative to the view of Fig. 8. [0063]
The conductive material 60 within trench 56 is shown in phantom view in Fig.
8 to  



indicate that such material is covered by masking material 80. [0064] Fig. 9
shows containers 84 and 86 associated with openings 34 and 50, in addition
to the container 64 associated with opening 42. Containers 84 and 86 extend
to node locations  85 and 87, which can comprise similar constructions to
those described above relative to node  location 22. Container constructions
84 and 86 comprise the interior peripheries 70 and outer  peripheries 72
described previously with reference to containers 62, 64, 66 and 68 of Fig.
5. In  the shown aspect of the invention, masking material 80 extends into
openings 34, 42 and 50.  Specifically, the masking material extends along
the interior lateral surfaces 70 of each of the  openings, and in the shown
aspect extends entirely along at least one of the interior lateral  surfaces
70 of each of the openings. In typical processing, a sacrificial material
(not shown)  would be provided in openings 32, 34, 36, 38, 40, 42, 44, 46,
48, 50, 52 and 54 during the  above-described chemical-mechanical polishing
of layer 60- The sacrificial material can be  removed from within the
openings at any suitable processing stage, which may be a stage  before
provision of masking material 80, or a stage after provision of masking
material 80. If  the sacrificial material remains in the openings during
provision of masking material 80, the  sacrificial material may preclude
material 80 from entering the openings. In such aspects,  material 80 may
not be along the interior surfaces of the openings, but instead would be
over  the openings. In some aspects it can be desired to leave the
sacrificial material within the  openings during provision of masking
material 80 to alleviate thinning of material 80 that might 10 WO
20051062349 PCT/US20041040252  otherwise occur, and in other aspects it can
be desired to remove the sacrificial material prior to  formation of masking
material 80. The illustration of Fig. 9 is somewhat inconsistent with Figs.
7 and 8 in that Fig. 9 shows material 80 extending within the opening 42 and
Figs. 7 and 8  show opening 42 having a region within which material 80 does
not extend. Thus, Fig. 9  illustrates a slightly different aspect of the
invention than Figs. 7 and 8. [0065] Referring next to Figs. 10-12, a
pattern is transferred from masking material 80  (Figs. 7-9), to retaining
structure 30, and subsequently the masking material is removed.  [0066]
Removal of structural material 30 exposes portions of the outer surfaces 72
of the  containers (for example, containers 62, 64, 66 and 68 of Fig. 10) at
uppermost regions of the  containers. The material 30 of Figs. 10-12 has
been patterned into a pattern from mask 80  (Figs. 7-9), and accordingly the
material 30 remains continuous over peripheral region 18 and  intermediate
region 16, and is patterned to comprise rows 102 extending between pairs of
capacitor container rows. For instance, the lower row 102 of Fig. 11
connects the horizontal  row of capacitor containers containing the
containers within openings 40, 42, 44 and 46 with the  row of capacitor
containers that are within openings 48, 50, 52 and 54. Retaining structure
30  



physically contacts the material 60 of the capacitor containers within each
row. In particular  aspects, the retaining structure 30 can contact all of
the container structures associated with an  array over memory device region
14, and in other aspects the retaining structure can contact  only some of
the capacitor devices. It can be preferred, however, that the retaining
structure  contact all of the devices in order to alleviate (and preferably
prevent) toppling and other  structural defects from occurring in the
devices in subsequent processing (described below).  [0067] Figs. 10 and 12
illustrate structures in which material 30 is removed relative to  material
28 with high selectivity so that effectively little or none of material 28
has been  removed during the removal of material 30. Fig. 13 illustrates
construction 10 at the processing  stage of Fig. 12, but in accordance with
an aspect in which the selectivity of removal of material  30 relative to
material 28 is less than that of Fig. 12. Accordingly, some of material 28
has  been removed during the processing to recess portions of material 28
exposed to the etch  conditions utilized for removal of material 30 relative
to other portions of material 28. In some  aspects (not shown), the
conditions utilized to remove material 30 can also remove some of
conductive material 60. [0068] Referring next to Figs. 14-16, construction
10 is exposed to conditions which  isotropically remove material 28
selectively relative to retaining structure 30. The etching can  utilize,
for example, a wet etch. For purposes of interpreting this disclosure and
the claims that  follow, an etch is considered to be selective for a first
material relative to a second material if  the etch removes the first
material at a faster rate than the second material, including, but not
limited to, conditions in which the second material is substantially not
removed during the 11 WO 2005/062349 PCT/US20041040252  removal of the first
material (i.e., conditions in which the rate of removal of the second
material  is essentially 0). [0069] The removal of material 28 exposes outer
surfaces 72 of the container structures  (such as, for example, the
container structures 62, 64, 66 and 68 of Fig, 14). In the shown  aspect of
the invention, material 28 is substantially entirely removed from over
memory region  14, and accordingly an entirety of outer surfaces 72 are
exposed. It is to be understood that the  invention encompasses other
aspects in which only a portion of material 28 is removed by the  isotropic
etch, and accordingly wherein only portions of the outer surfaces 72 are
exposed.  [0070] As discussed previously, a material resistant to the etch
of material 28 (i.e., an etch  stop) can be provided under material 28 in
aspects of the invention which are not shown. If the  etch stop material is
present, such can protect features underlying the etch stop during the
isotropic etch of material 28. [0071] Retaining material 30 remains in
physical contact with portions of conductive  



material 60 of the containers formed from material 60, and accordingly
supports the containers.  Retaining structure can thus alleviate, and even
prevent, toppling or other structural defects  from occurring within an
array of container structures. Structural material 30 can enable  container
structures having a high aspect ratio to be formed, and to have outer
surfaces (72)  exposed, while alleviating, and in particular aspects even
preventing, toppling of the containers.  In the aspect of the invention
shown in Fig. 15, retaining material 30 connects alternating pairs  of rows
of a container structure array. [0072] The conductive material 60 associated
with individual containers is shown in Figs.  14-16 to be in the a shape of
an annulus or a ring- It is to be understood, however, that the  invention
encompasses other aspects in which material 60 is formed in different
shapes. Also,  as discussed previously, the invention encompasses aspects in
which material 60 (alone or in  combination with other conductive materials)
is in the shape of a pedestal instead of being in  the shown shape of a
container. The retaining material 30 can provide structural support to the
pedestals in such aspects of the invention. [0073] The conductive material
60 within trench 56, together with the material 30 over  periphery 18 forms
a protective barrier (or shield) so that the isotropic etching of material
28  over memory region 14 does not extend into the material 28 associated
with peripheral region  18. Such can alleviate damage to circuitry (not
shown) associated with peripheral region 18  that could otherwise occur if
an isotropic etch penetrated into the material 28 associated with
peripheral region 18. The protective material 60 within trench 56 forms a
protective trough (or  moat) 71 which protects material 28 of peripheral
region 18 from the isotropic etch utilized in  removing material 28 from
over memory array region 14. In the shown aspect of the invention,  the moat
is double-sided. In other words, conductive material 60 covers both sides of
trench  56. It is to be understood, however, that the invention includes
other aspects (not shown) in  12 WO 20051062349 PCTIUS2004/040252  which the
conductive material is only along the side of trench 56 nearest peripheral
region 18,  and is thus not on the side of trench 56 nearest memory array
region 14. [0074] The illustrated double-sided trough (or moat) 71 has a
pair of spaced sidewalls 73  and 75. Electrically insulative material 28 has
a lateral sidewall 77 at a lateral periphery of  region 18, and sidewall 75
of trough 71 is a liner along the lateral 77 of material 28. In the  shown
aspect of the invention, sidewall 75 is directly against (i.e., physically
contacts) the  portion of material 30 over region 18. In aspects in which
material 28 comprises BPSG and  material 30 comprises silicon nitride, the
sidewall 75 can be directly against both the BPSG of  layer 28 and the
silicon nitride of layer 30 that extends over region 18. Conductive material
60  can, for example, comprise, consist essentially of, or consist of
titanium nitride. Accordingly,  



the invention encompasses aspects in which a liner containing titanium and
nitrogen is directly  against both the material 28 (which can be, for
example, BPSG) and the layer 30 (which can  be, for example, silicon
nitride). [0075] Sidewall 73 of trough 71 has an inner surface facing first
sidewall 75 and an  opposing outer surface facing memory array region 14. A
portion of material 30 is shown  directly against the outer surface and
extending over memory array region 14. The portion of  material 30 extending
over memory array region 14 comprises the segments (or rows) 102  which
connect adjacent rows of capacitor container structures to one another.
[0076] The trough 71 of material 60 forms a shield which protects a lateral
periphery of  material 28 over region 18 from the isotropic etching
conditions utilized to remove material 28  from over memory array region 14.
In particular aspects of the invention, the trough 71 formed  by conductive
material 60 is electrically isolated from any circuitry associated with
construction  10. [0077] A portion of retaining structure 30 is shown
jutting from a surface of the conductive  material 60 within trench 56 (such
portion is labeled as 95 in Fig. 14). In particular aspects, the  portion 95
can be eliminated. However, there can be advantages to providing portion 95
along  the edge of the conductive material 60 associated with trench 56, in
that such can provide  structural integrity to the material 60 within trench
56. [0078] Referring next to Figs. 17-19, a dielectric material 100 and a
conductive material 103  are formed within openings 32, 34, 36, 38, 40, 42,
44, 46, 48, 50, 52 and 54, as well as along  outer sidewall edges 72 of the
container structures. Conductive material 60 of the capacitor  container
structures can be referred to as a first capacitor electrode, and conductive
material  103 can be referred to as a second capacitor electrode. The
capacitor electrodes 60 and 103,  together with dielectric material 100,
form an array of capacitor structures within the array of  openings 32, 34,
36, 38, 40, 42, 44, 46, 48, 50, 52 and 54. The openings, together with
trench  56, are shown in phantom view in Fig. 18 to indicate that such are
below conductive material  103 in the shown view. Although the shown
capacitors are container capacitors, it is to be 13 WO 20051062349
PCT/US2004/040252  understood that the capacitors can also be pedestal
capacitors (i.e., can comprise the dielectric  material 100 and the
conductive material 103 extending around pedestals of material 60) in
accordance with various aspects of the invention discussed above. [0079] It
can be preferred that retaining structure 30 consist of electrically
insulative  materials so that the retaining structure can remain in
construction 10 (as shown in Figs. 17- 19), without shorting between
capacitor container structures in physical contact with retaining  structure
30. However, it is to be understood that the invention can encompass other
aspects  



(not shown) in which structure 30 is removed after formation of one or both
of dielectric material  100 and second capacitor electrode 102; and in such
aspects retaining structure 30 can  comprise electrically conductive
materials in addition to, or alternatively to, electrically insulative
materials. Retaining structure can be removed after formation of one or both
of dielectric  material 100 and second capacitor electrode 102 since the
dielectric material and second  capacitor electrode can each provide
structural stability to the container structures (such as, for  example,
structures 62, 64, 66 and 68 of Fig. 14), so that the container structures
can be  supported without retaining structure 30, In aspects in which
retaining structure 30 is to be  removed, such can be accomplished
utilizing, for example, photolithographic patterning to form  a mask (not
shown), followed by an appropriate etch, or etches, to penetrate any
materials over  retaining structure 30 and subsequently remove retaining
structure 30. [0080] In the shown aspect of the invention, a gap 104 is
illustrated beneath the portion of  retaining structure 30 jutting outwardly
from the protective material 60 within trench 56. It is to  be understood
that gap 104 can, in particular aspects, be filled through appropriate
deposition  of one or both of dielectric material 100 and conductive
material 102. The gap 104 is provided  to show one aspect of the invention.
Conditions can typically be chosen under which dielectric  material 100 and
conductive material 102 deposit well on the underside of supporting layer
30,  and accordingly there would be no gap 104. [0081] Transistor structures
110, 112, 114 and 116 are diagrammatically illustrated in Fig.  17. The
transistor structures would have source/drain regions either encompassing
node  locations 20, 22, 24 and 26, or ohmically connected with node
locations 20, 22, 24 and 26. The  transistor devices and capacitor
constructions formed in accordance with methodology of the  present
invention can be together incorporated into an array of DRAM cells. [0082]
Fig. 19 shows regions 120 and 122 beneath the retaining structure 30 filled
with  materials 100 and 102. [0083] In the processing described above with
reference to Figs. 1-19, a single  homogeneous retaining structure (30) was
shown over an upper surface of mass 28. As  discussed previously the
invention encompasses other aspects in which more than one  retaining
structure (or alternatively considered, a retaining structure comprising
more than one 14 WO 2005/062349 PCT/US20114/040252  layer) is utilized. The
invention also comprises aspects in which a retaining structure is  provided
at an elevational location other than the top surface of mass 28. [0084]
Figs. 20-22 illustrate processing in which three retaining structures are
utilized at  different elevational locations within mass 28. In referring to
Figs. 20-22 similar numbering will  be utilized as was used above in
describing Figs. 1-19, where appropriate. 



[0085] Referring initially to Fig. 20, a construction 200 similar to the
construction 10 of Fig.  1 is illustrated. Construction 200 comprises
substrate 12 and node locations 20, 22, 24 and 26.  Construction 200 also
comprises insulative mass 28 and retaining structure 30 over mass 28.
Construction 200 differs from the construction of Fig. 1 in that
construction 200 further comprises a second retaining structure 202 over an
upper surface of substrate 12 and beneath  mass 28; and a third retaining
structure 204 elevationally located within the thickness of mass  28.
Retaining structures 202 and 204 are shown to extend over memory array
region 14 of  construction 200, but not over peripheral region 18 of the
construction (although in other  aspects, not shown, one or both of
retaining structures 202 and 204 can also extend over  peripheral region
18). Structures 202 and 204 can comprise compositions similar to those
previously described for structure 30. Accordingly, structures 202 and 204
can consist  essentially of, or consist of silicon nitride. Alternatively,
structures 202 and 204 can comprise,  consist essentially of, or consist of
a silicon nitride layer together with one or more layers  consisting
essentially of, or consisting of materials other than silicon nitride. The
layers other  than silicon nitride can include, for example, dielectric
materials, such as, for example,  aluminum oxide. [0086] Referring to Fig.
21, construction 200 is illustrated at a processing stage analogous  to that
previously described with reference to Fig. 3. Openings 40, 42, 44 and 46
extend  through mass 28, as well as through retaining structures 202, 204
and 30. Additionally, trench  56 extends through retaining structure 30 and
mass 28. The shown aspect is but one aspect of  the invention, and in other
aspects, structures 202 and 204 can be outside of trench 56 so that  a
periphery of the trench does not extend to the structures. [0087] Referring
to Fig. 22, construction 200 is shown at a processing stage analogous to
that described previously with reference to Fig. 14. Specifically, retaining
structure 30 has been  patterned and subsequently material 28 has been
exposed to an isotropic etch which is  selective for material 28 relative to
the material of retaining structures 30 and 204. Retaining  structure 204
protects the material 28 thereunder from exposure to the etch, and
accordingly  the etch effectively stops at retaining structure 204. [0088]
The construction 200 of Fig. 22 comprises container-shaped capacitor
electrodes  62, 64, 66 and 68 similar to the electrodes of Fig. 14 (and in
other processing, not shown, could  comprise pedestal-shaped capacitor
electrodes). In contrast to the electrodes of Fig. 14, the  electrodes of
Fig. 22 only have portions of their outer sidewall surfaces (72) exposed,
rather 15 WO 20051062349 PCT/US2004/040252  than having an entirety of the
outer sidewall surfaces exposed. The retaining structure 204 can  thus
provide additional structural integrity to the container structures 62, 64,
66 and 68 beyond  



that provided by retaining structure 30 alone. [0089] The processing
described above with reference to Figs. 1-22 forms the retaining  structures
(30, 202 and 204) entirely across surfaces of regions 14, 16 and 18 and then
extends the capacitor container openings (for example, 40, 42, 44 and 46)
through both the  retaining structures and the mass 28. It is to be
understood that the invention encompasses  other aspects in which one or
more retaining structures are patterned prior to formation of the  capacitor
container openings. Such aspect is described with reference to Figs. 23 and
24. In  referring to Figs. 23 and 24, similar numbering will be used as was
utilized above in describing  Figs. 1-22, where appropriate. [0090] Figs. 23
and 24 illustrate a construction 300 at a processing stage analogous to that
of Fig. 1. Structure 300 is shown in a top view in Fig. 23, with such top
view being analogous to  the top view of Fig. 2, but showing phantom
locations where openings 32, 34, 36, 38, 40, 42,  44, 46, 48, 50, 52 and 54
will ultimately be formed. Fig. 24 shows a cross section of Fig. 23  along
the line 24-24, with such cross section being analogous to the cross section
of Fig. 9, but  being at a processing stage earlier than that of Fig. 9.
Construction 300 comprises the  retaining structure 204 described previously
with reference to Figs. 20-22, but does not contain  the retaining structure
30 described previously with reference to Figs. 1-22, nor does it contain
the retaining structure 202 described with reference to Figs. 20-22.
Locations where openings  34, 42 and 50 (the openings as shown in, for
example, Fig. 4) are illustrated in phantom in Fig.  24 to indicate where
the openings will be formed, and to indicate that the openings are not yet
formed at the processing stage of Fig. 24. Retaining structure 204 is shown
patterned so that  the locations of openings 34, 42 and 50 extend to
structure 204. The location of patterned  structure 204 is shown in phantom
view in Fig. 23, where it can be seen that the retaining  structure has a
pattern comparable to that adopted by patterned structure 30 in Fig. 11.
Accordingly, retaining structure 204 extends to locations where capacitor
container openings  will ultimately be formed. In subsequent processing, the
container openings can be formed  through mass 28, and can be formed to have
a periphery comprising retaining structure 204.  [0091] The construction of
Figs. 23 and 24 can be formed by initially forming a first portion  of
material 28, and then forming the patterned retaining structure 204 over the
first portion of  material 28. Subsequently, a second portion of material 28
can be formed over the patterned  retaining structure. Since the retaining
structure was patterned prior to forming the second  portion of material 28,
some of the second portion of material 28 is formed directly against the
retaining structure 204 (specifically, the portion of material 28 formed
over structure 204), and  some of the second portion of material 28 is
formed directly against the first portion of material  28 that had been
formed prior to the formation and patterning of retaining structure 204 16 



WO 20051062349 PCT/1IS2004/040252  (specifically, the portion of material 28
formed within the regions where openings 34, 42 and 50  will ultimately be
formed). [0092] It is mentioned in describing Figs. 1-24 that retaining
structures (such as, for  example, structures 30, 202 and 204) can comprise
single layers, or multiple layers. Figs. 25- 28 illustrate exemplary aspects
of the invention in which retaining structure (or lattice) 30  comprises
multiple layers of material. In referring to Figs. 25-28, similar numbering
will be used  as was utilized above in describing Figs. 1-24, where
appropriate. [0093] Referring to Fig. 25, a construction 500 is illustrated
at the processing step  described previously with reference to Fig. 1.
Construction 500 is similar to the construction 10  described in Fig. 1,
except that the material 30 of Fig. 25 is illustrated comprising two
separate  layers 502 and 504. One of layers 502 and 504 can, in particular
aspects of the invention,  comprise, consist essentially of, or consist of
silicon nitride. The other of layers 502 and 504  can, in particular aspects
of the invention, comprise, consist essentially of, or consist of silicon,
and can be in the form of, for example, amorphous silicon and/or
polycrystalline silicon. [0094] As discussed above with reference to Fig.
14, one aspect of the invention is a  selective etch for material 28
relative to retaining structure 30. In particular aspects, it can be
desired to have a thin layer of silicon nitride be the predominate material
of layer 30, in that  silicon nitride is an electrically insulative material
which is,relatively cheap and easy to deposit  and pattern. A problem in
utilizing silicon nitride can be that it is difficult to etch materials
commonly utilized for mass 28 relative to silicon nitride. For instance, if
mass 28 comprises  borophosphosilicate glass, it can be difficult to
selectively etch the borophosphosilicate glass  relative to silicon nitride
to the extent desired in various applications. Specifically, the silicon
nitride is preferably very thin, and yet mass 28 is very thick, so if the
selectivity for the material  of mass 28 is not extremely high, the.silicon
nitride will be etched by the time that the entirety of  mass 28 is etched.
Accordingly, it can be advantageous to utilize a component of structure 30
for which the etch of material 28 has enhanced selectivity relative to the
selectivity of the etch  toward silicon nitride. Suitable materials can be
materials consisting essentially of, or  consisting of silicon. If the
silicon remains undoped, such can effectively be an insulative  material,
and accordingly can have advantages similar to those of silicon nitride. The
silicon  can be in any form, including, polycrystalline, either smooth grain
or hemispherical grain, and/or  amorphous. A polysilicon layer can be more
resistant than silicon nitride to the chemistries  typically utilized during
the etching back of glasses (such as, for example, the 25:1 HF  chemistry
utilized to etch borophosphosilicate glass). [0095] In embodiments in which
one of the layers 502 and 504 consists essentially of, or  consists of
silicon nitride, and the other of layers 502 and 504 consists essentially
of, or  



consists of silicon, the silicon can be either the top layer or the bottom
layer. Silicon on the top  can be removed by subsequent container
chemical-mechanical polishing (CMP). 17 WO 2005/062349 PCT/US2004/040252
[0096] Fig. 26 shows a structure 550 illustrating an alternative aspect of
the present  invention. Structure 550 is shown at a processing stage
analogous to that of structure 500 in  Fig. 25. Structure 550 is similar to
the structure 500 of Fig. 25, except that the retaining  structure 30 of
construction 550 comprises three layers, instead of the two of structure
500.  The three layers of the retaining structure of construction 550 are
labeled 552, 554 and 556,  respectively. In particular embodiments, layers
552 and 556 (the outer layers of the retaining  structure stack 30) can
comprise, consist essentially of, or consist of silicon; and layer 554 (the
inner material of the retaining structure stack 30) can consist essentially
of, or consist of silicon  nitride. Accordingly, the silicon layers 552 and
556 can provide protection on both sides of  nitride material 554. [0097]
Referring next to Fig. 27, such shows a construction 600 at a processing
stage  similar to that described previously with reference to Fig. 10. The
construction diff ers from that  of Fig. 10 in that retaining structure 30
comprises a pair of materials 604 and 606. Materials  604 and 606 can be
similar to the materials 502 and 504 described with reference to Fig. 25. In
particular aspects, material 604 can consist essentially of silicon nitride
or consist of silicon  nitride, and material 606 can consist essentially of
silicon or consist of silicon. After the etching  of material 30 over memory
array region 14 (described above with reference to Fig. 10) a  spacer 610 is
provided over an exposed sidewall of the material 604. Spacer 610 can be
formed by, for example, forming a layer of appropriate material and
subsequently  anisotropically etching the layer. Spacer 610 can comprise the
same composition as layer 606,  and accordingly can consist essentially of,
or consist of silicon. The utilization of layers 610 and  606 provides
protection to exposed sidewalls of material 604 as well as to an upper
surface of  the material during a subsequent etch of material 28 (such as,
for example, the etch described  previously with reference to Fig. 14).
[0098] Fig. 28 shows an expanded view of the region 28 of structure 600 in
accordance  with an alternative aspect of the invention relative to that
shown in Fig. 27. Specifically, the  expanded region comprises structure 30,
and shows the structure to comprise a layer 612 in  addition to the layers
604 and 606. Layer 612 is under layer 604, and in particular aspects  layer
612 can consist essentially of, or consist of silicon. Accordingly, the
stack comprising  layers 612, 604 and 606 can be a layer consisting of
silicon (612), a layer consisting of silicon  nitride (604), and a layer
consisting of silicon (606) over the silicon nitride. Further, the sidewall
spacer 610 is shown formed along an exposed sidewall of the stack containing
layers 612, 604  



and 606. As discussed above, the composition of 610 can consist essentially
of or consist of  silicon. Accordingly, in particular aspects of the
invention, layer 604 can comprise silicon  nitride, and such layer can be
entirely surrounded by layers consisting essentially of, or  consisting of
silicon (the shown layer 606, 610 and 612). Although layers 606, 610 and 612
can  comprise the same composition as one another, it is to be understood
that the invention also 18 WO 2005/062349 PCT/US20041040252  encompasses
aspects in which layers 606, 610 and 612 comprise different compositions
relative to one another. [0099] In aspects in which layer 610 comprises
silicon, it is to be understood that the silicon  utilized to form the layer
can extend into the container openings associated with memory region  14
(such as, for example, the container openings for 40, 42 44 and 46 of Fig.
27). In particular  aspects, the silicon can subsequently be removed from
within the container openings by an  appropriate etch. In other aspects, the
silicon can be left within the container openings,  conductively doped, and
incorporated into a capacitor electrode. [00100] The surrounding of a
silicon nitride material 604 with materials more resistant to an  etch than
silicon nitride (materials 606, 610 and 612 of Fig. 28) can be advantageous.
The etch  utilized to remove material 28 (such as the etch described above
with reference to Fig. 14) is  typically an isotropic etch. Accordingly
portions of silicon nitride material 604 would ultimately  be exposed to the
etch unless the portions are covered by a protective material, regardless of
whether the portions are on the top, bottom or side of the silicon nitride
material. [00101] The utilization of polysilicon and/or amorphous silicon
within material 30 can enable  the material to function as a hard mask
during formation of the container openings and trench  at the processing
stage of Figs. 3 and 4. The trench can have a different critical dimension
and/or other patterning aspects than the container openings. Utilization of
a hard mask without  overlying photoresist can be advantageous in forming
the different patterning aspects and/or  critical dimension of the trench
and container openings. Specifically, the hard mask can allow  for more
consistent etch rates between the trench and the container openings than
would occur  with a photoresist mask. As discussed in more detail below, the
trench can extend entirely  around memory array circuitry. If the trench is
etched too deeply and/or widely, the etch can  penetrate into the peripheral
circuitry and cause damage to various circuit devices, such as, for
example, digit lines. Frequently a silicon nitride etch stop will be
provided over the peripheral  circuitry, but the etch to form the trench may
even penetrate through an etch stop if it is overly  enhanced relative to
etching utilized to form container openings. [00102] The trough 71 described
with reference to Figs. 14-17 can be advantageously  utilized to entirely
surround a region of a semiconductor construction. In the aspects of the  



invention described above, the trough is created by forming an electrically
conductive material  in trough-shaped configuration between a memory array
region and a peripheral region (see,  for example, Figs. 14 and 15 where the
trough 71 is described as being formed from conductive  material 60 over the
region 16 between memory array region 14 and peripheral region 18).  Figs.
29 and 30 illustrate exemplary configurations in with the trough is formed
to protect a  lateral periphery of a peripheral region from the isotropic
etch utilized to remove material from  region 14 (an exemplary isotropic
etch is described above with reference to Figs. 14-16).  Specifically, Fig.
29 shows a top view of an exemplary construction 700 comprising a substrate
19 WO 2005/062349 PCT/US2004/040252  having a memory array region 14
(diagrammatically illustrated as a box bounded by dashed line  708), a
region 18 peripheral to the memory array where logic or other circuitry can
be formed  (diagrammatically illustrated as a box bounded by dashed line
704), and a region 16 between  the memory array region 14 and the peripheral
region 18. The memory array region has a  lateral periphery defined to
entirely laterally surround the memory array region, with such lateral
periphery corresponding to dashed line 708, and the peripheral region has a
similar lateral  periphery defined by dashed line 704. Trough 71 of
conductive material 60 is shown laterally  surrounding an entirety of the
lateral periphery of memory array region 14, and thus the liner 75  defined
by a sidewall of the trough entirely laterally surrounds the memory array
region 14. Fig.  30 shows a top view of the construction 700 illustrating
that the trough 71 of conductive material  60 can extend entirely around the
lateral periphery of the peripheral region as well as extending  entirely
around the lateral periphery of the memory array region. 20 CLAIMS:  1. A
method of forming a plurality of capacitor devices, comprising: forming
conductive capacitor electrode material within openings in a first material
mass, the  first material mass comprising silicon and oxygen; providing a
retaining structure in physical contact with at least some of the conductive
capacitor electrode material, the retaining structure comprising a
dielectric material, the  dielectric material of the retaining structure
comprising silicon and nitrogen; removing at least some of the first
material mass while the retaining structure physically  contacts the at
least some of the conductive capacitor electrode material; after removing at
least some of the first material mass, incorporating the conductive
capacitor  electrode material into a plurality of capacitor devices; and
wherein the first material mass is over the retaining structure. 2. The
method of claim 1 wherein the conductive capacitor electrode material is
formed  



within the openings in the shape of upwardly-opening container structures.
3. The method of claim I wherein the conductive capacitor electrode material
fills the  openings to form conductive pedestals within the openings. 4. The
method of claim 1 wherein the first material mass consists of one or more
electrically insulative materials. 5. The method of claim 1 wherein the
first material mass comprises one or more of  borophosphosilicate glass,
spin-on-glass, silicon dioxide, phosphosilicate glass, borosilicate  glass,
and silicon nitride. 6. The method of claim 1 wherein the retaining
structure comprises silicon nitride. 7. The method of claim 6 wherein the
silicon nitride has a thickness of from about 50 A  to about 3000 A. 21 8.
The method of claim 1 wherein the first material mass comprises
borophosphosilicate glass and the retaining structure comprises silicon
nitride. 9. A method of forming a plurality of capacitor devices,
comprising: forming conductive capacitor electrode material within openings
in a first material comprising  silicon and oxygen; providing a retaining
structure in physical contact with at least some of the conductive
capacitor electrode material; removing at least some of the first material
while the retaining structure physically contacts  the at least some of the
conductive capacitor electrode material; after removing at least some of the
first material, incorporating the conductive capacitor  electrode material
into a plurality of capacitor devices; wherein:  the first material
comprises borophosphosilicate glass; a wet etch is utilized to remove at
least same of the first material; and the retaining structure comprises
silicon nitride and a material having increased selectivity to
borophosphosilicate glass than silicon nitride during the wet etch. 10. The
method of claim 9 wherein the material having increased selectivity to
borophosphosilicate glass than silicon nitride during the wet etch consists
essentially of  silicon. 11. The method of claim 9 wherein the material
having increased selectivity to  borophosphosilicate glass than silicon
nitride during the wet etch includes polycrystalline  silicon. 12. The
method of claim 11 wherein the polycrystalline silicon is over the silicon
nitride.  22 



13. The method of claim 12 wherein the polycrystalline silicon has a
thickness of from  about 50 A to about 1000 A. 14. The method of claim 12
wherein the polycrystalline silicon has a thickness of from  about 50 A to
about 1000 A; and wherein the silicon nitride has a thickness of from about
50  Ato about 3000 A. 15. The method of claim 11 wherein the polycrystalline
silicon is under the silicon nitride.  16. The method of claim 11 wherein
the polycrystalline silicon is over and under the  silicon nitride. 17. The
method of claim 16 wherein the polycrystalline silicon below the silicon
nitride  has a thickness of from about 50 A to about 500 A; wherein the
polycrystalline silicon above  the silicon nitride has a thickness of from
about 50 A to about 500 A; and wherein the silicon  nitride has a thickness
of from about 50 A to about 1000 A. 18. The method of claim 11 wherein the
polycrystalline silicon entirely surrounds the  silicon nitride. 23 




