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FIELD OP THE INVENTION The present invention relates generally to the
fabrication of 5 semiconductive devices, and wore particularly, to a method
of forming conductive material in an opening in a semiconductive device.
The invention also relates to the structures formed according to the
various embodiments of the method herein set  forth.  10 BACKGROUND OP THE
IN'VENT'ION In the fabrication of integrated circuits, various layers, e.g.
conductive layers and insulative layers, are formed. For example during the
formation of semiconductor devices, such as dynamic random access memories
(DRAMS), insulating layers arc used to electrically separate conductive
layers such as doped 15 polycrystalline silicon aluminum metal silicides,
etc. It is often r~~uiured that the conductive layers be interconnected
through holes or openings in the insulating layers. Such openings arc
commonly referred to as contact holes, e. g. when the opening extends
through an insulating layer to an active area, or vias) e.g. when the
opening extends through an insulating layer between two conductive layers.
The profile of an ZO opening is of particular importance such that specific
characteristics can be achieved when a contact hole or via is provided sad
then filled with one or more Conductive materials. Conductive materials are
also formed in openings whoa providing certain storage cell capacitors for
use in semiconductive devices, e.g. DRAMs. Storage 25 capacity and size are
important characteristics of a storage cell. Generally, a storage cell
SUBSTITUTE SHEET (RULE ~fil   r~ WO 02l19398  - is formed with a dielectric
constant material interposed between two conductive electrodes. One or more
layers o various conductive materials may be used as the electrode
material. Container-type cell Capacitor structures generally include the
formation 5 of an insulative layer over existing topography which has been
formed over a substrata, and then openings are etched into the insulative
layer. These openings allow access to the underlying toppographs e.g. for a
tell capacitor which may include conductive regions, e.g. conductive plugs,
active substrate regions, ctc. Therefore a conductive layer to be used for
forming the bottom electrode of the cell capacitor is formed within 10 the
openings, and may also be Formed on the upper surface of the insulative
layer as 



well. A layer of oxide material may then be used to fill the opening over
the conductive material. Thereafter, this oxide material is removed to
expose the layer of conductive material The exposed layers of conductive
material which are outside of the opening t, g. which are over the top
surface of the insulative layer, are then I5 removed to separature
neighboring conductive openings, thereby forming individual containers with
exposed insulative material between them. Next, the oxide material still
piling the conductive opening is removed leaving the opening liked with a
bottom electrode for use in forming the container-type cell capacitior.
Storage capacity and size arc important characteristics in a storage cell.
20 One way to retain the storage capacity of a device and decrease its size
is to increase the dielectric constant of the dielectric layer of the
storage cell capacitor. Therefore, preferably a high dielectric constant
material is utilized in applications interposed between two electrodes.
Many conductive metals such as platinum, rhodium, iridium, osmium, as well
as other Croup VIII metals, and other translation element metals) e.g.
SUBSTITUTE 8HEET (RULE 26)   3 Substitute Sheet - 28 May 2003 copper,
silver and gold, and Group IIIa and IVa metals, e.g. aluminum, and their
alloys are desirable electrode materials for such high dielectric constant
capacitors. However, many of the foregoing metals, e.g. Group VIII metals
such as platinum or platinum alloys such as platinum-rhodium, are not
easily planarized. An illustrative 5 planarization problem is shown in
Figure 1 A. Figure 1 A shows a cross-sectional portion of a semiconductive
device 10. An insulative layer 12 is formed over a substrate 11. An opening
15 is formed in the insulative layer 12 which stops on the surface of the
substrate 11. To form a lower electrode or bottom electrode of a
capacitor-type structure, a metal layer 20 is formed over the insulative
layer and as a lining in opening 15. Thereafter, a 10 photoresist layer 25
is formed over the metal layer 20 to completely fill the opening 15. Upon
planarization, the upper portion of photoresist layer 25 is removed along
with the portion of the metal layer 20 which is outside of the opening 15,
resulting in the nondashed lining portion 30. However, as shown in Figure 1
A, the metal is often deformed or smeared at the upper region or edge of
the opening 15. The metal material is pushed into 15 the center of the
container opening 15 as represented by projection 35 during the
planarization process. Such deformation of the metal in the container
opening 15 produces an undesirable profile and is further problematic in
removing the resist material 25 from within the opening 15. As shown in
Figure 1 H, a further problem associated with the use of a metal is 20
shown wherein the metal layer 20 is not planarized, but instead is etched.
However, upon wet etching the metal layer 20 back to the insulative layer
12, the photoresist layer 25 is pulled back away from the metal layer,
thereby allowing for undesirable removal of portions of the metal layer as
shown by the undesirably etched regions 40 in Figure 1 B.   WO U2/193!8
PCTIUSl11127138 Thus, there exists a need in the art for a new method of
forming conductive material ire openings in semiconductor devices. There is
also a need for better structures containing conductive material Formed
there 5 SUMMARY OP TIC INVENTION In accordance with the invention there is
set forth a method of providing a conductive material in an opening. The
process involves fast forming a'conductive material in the opening and over
at least a portion of the insulative material which is 10 outside of the
opening. Next, a metal-containing fill material is formed over at least a
portion of the conductive material such that at !cast sonic of the
metal-containing material is located in the opening. At least a portion of
the conductive ~nnaterial outside of the opening is then removed
Thereafter, at Least a portion of the metal-containing fill material which
is inside the opening is then removed. 15 The invention further provides a
method of forming a bottom electrode of a capacitor. A second conductive
material is provided within an opening in contact the 



first conductive material. The second conductive material is also provided
over at least a portion of an insulative material which is outside of the
opening, Next, a metalcontaining fill material is provided over at least a
portion of the conductive material 20 which is inside the opening and which
is over the insulative layer as well. At least a portion of the
metal-containing fill material which is inside the opening is next removed
and the second conductive material thereby foams the bottom elccuode of a
capacitor. Also included is a method of providing a conductive material in.
an opening 25 which has been provided in an insulative material over a
substrate, wherein the opening 8UBSTITUTE SHEET (RULE 26)   WO 11I/19398
PCTIUSO1J27138 contacts a surface portion of the substrate. First, a
conductive material is deposited over at least a portion of the inside of
the opening and over at least a portion of the surface of the insulative
material which is outside the opening, Next, a tungsuncontaining fill
material is deposited over at least a portion of the conductive material S
which is over the surface portion of the substrate and which is over the
insulative material outside of the opening. At that point, the tungsten
material at least partially fills the opening At least a portion of the
tungsten-containing fill material and the conductive material which is over
the insulative material outside the opening i's then removed. The removal
is effected by planarization. Next, at least a portion of the 10
tungsten-contaixling fill material, is removed from the opening According
to another aspect of the invention, a structure comprises a substrate with
an insulative material over the substrate. There is also a conductive
material formed over at Least a portion of the surface of the opening and
over at Least a portion of the insulative material which is outside the
opening. A tungatra-containing I S fill material is farmed over at least a
portion of the conductive material which is inside the opening and which is
aver the insulative material outside the opening, such that the
tungsten-containing fill material at least partially fills the opening.
Another structure of the invention also contains a substrate and an
insulative material over the substrate. A conductive material is formed
over substantially all of 20 the inside surface of the opening A
tungsten-containing fill material is formed over the conductive material
and substantially fills the opening. The conductive material and the
tungsten-contaizting material are substantially co-planar at the top of the
opening. A further method of the invention is useful in forming a bottom
electrode of 25 a capacitor and a bit line conductive plug in a
semiconductive device. A first opening is SUB8T1TUTE SHEET (RULE 26)   ~-t
Wp U2/193!!i  PCTIUSuuzm38 provided through the surface of an insulative
material provided over a substrate in the device, such that at least a
portion of the g contacts a first conductive material. A second conductive
material is then provided over at least a portion of the surface of the
opening which is in contact with the first conductive material, as weJ1 a'
over at 



5 least a portion of the surface of the insulative material which is
outside the opening. A protective layer is next provided over the second
conductive maxrial. A s~ecoad opening is thin provided through the
protective layer and through the second conductive material which is over
the insulative material, as will as through the insulative material. At
least a portion of the second opening contacts a third Z 0 conductive
material. The protective layer is then removed, A metal-containing $ll
material is next provided over the second conductive material which is
inside the 5rst opening and which is over the insulative material outside
of the opening. The metal.-containing fill material is further provided
over the second opening sash that the metal-containiag fill material at
least partially fills both the first Z 5 and second openings. A bit line
conductive plug is thereby formed i the second opening. Next, at least a
portion of the metal-containing &1! material and the conductive material
which is over the insulative material outside of both openings is removed.
Thereafter, ax least a portion of the metal-containing fill matxrial from
the first opening is removed so as to form the bottom electrode of the
capaator. 20 The invention also provide a method of planarizing a
conductive malarial formed over an opening without substantially deforming
the material The conductive material is contacted with a metal-containing
fill maternal such that the fill material is , over the Conductive material
and at least partially fills the opening. The conductive material and the
metal-containing fill material are then planarized such that a top 6
SUBSTITUTE SHEET (RULE 28)   ~ \ ' WO 0Z!193')8 PCTIUSIII/27138 portion of
the conductive material sad the fill material are substantially co-planar
with a top portion of the opening Additional advantages and features of the
present invention well bccomc more readily apparent front the following
detailed description and drawings which 5 illustrate various exemplary
embodiments of the invention. BRIEF DESCRIPTION OF THE DRAWINGS Figures lA
and 1B illustrate problems associated with planarizing conductive x0 metal
devices. Figure 2A is a cross-sectional view of a semiconductor device in
au intermediate stage of Fabrication. Figure 2B is a cross-sections! view
of the device shown in Figure 2A in a further stage of fabrication. 1.5
Figure 2C is a cross-sectional view of the device shown in Figure 2B in a
further stage of fabrication. Figure 2D is also a cross-sectional view of
device shown in Figure 2B in a her stage of fabrication. , Figure 2E is a
cross-sectional view of the device shown in Figure 2C in a Q further stage
of fabrication. , Figure 2P is a cross-sectional view of the device shown
in P;guce 2F in a fiurhu stage of fiabri~ation. Figure 3A is a
cross-sectional view of a further cmibodiment of a semiconductive device in
an intermediate stage of fabrication" 7 SUBBTIYUTt= 8HEEr (RULE 26)   .. 



Wo UZIll3~~8 PC~'/USll1/27138 Figure 3B is a cross sectional view of the
device shown in Figure 3A in a further stage of fabrication. Figure 3C is a
cross sectional view of the device shown in Figure 3B in a further stage of
fabrication. 5 Figure 3D is a cross sectional view of the device shown in
Figure 3C in a further stage of fabrication, Figure 4A is a cross-sectional
view of a further embodiment of a semiconductive device in an intermediate
stage of fabrication. Figure 4$ is a cross sectional view of the device
shown in Figure 4A in a 10 Further stage of fabrication, Figure 4C is a
cross sections! view of the device shown in Figurt 4B in a Further stage of
fabrication Figure 4D is a cross sectional view of the device shown in
Figure 4C in a further stage of fabrication. 15 Figure 5A is a
cross-sectional view o a further embodiment of a semiconductive device in
an intermediate stage of fabrication. Figure 58 is a cross sectional view
of the device shown in Figure 5A in a further stagy of fabrication. Figure
5C is a Cross sectional view of the device shown in Figure 5B in a 20
further stage of Fabrication. Figure 5D is a cross sections! view of the
device shown in figure 5C in a further stage of fabrication. Figure 5E is a
cross sectional view of the device shown in Figure SD irr a further stage
of fabrication.  R suesTlTUTe SHEET (RULE 26)   WO U211939ii PCTIUSU1127138
Figure 5F is a cross sectional view of the device shown in Figure 5E in a
further stage of fabrication Figure 5G is a cross sectional view of the
device shown in Figure 5F in a further stage of fabrication) 5 Figure b is
a block diagram of a processor-bastd system which includes integrated
circuits that utilize the structures constructed in accordance with the
present invention  10 DETAILED DESCRIPTION OF PREFERRED EMBODMENT The
invention in  its broadest embodiment is directed to a method of providing
a conductive material in an opening in a semiconductive device, and to the
structures formed therefrom. Reference herein shall be made to the terms
"substrate" and "wafer", 15 which are m be understood as including silicon,
a silicon-on-insulator (SOI) or silicon on-sapphixe (SOS) structures doped
and undoped semiconductives, epitaxisl layers of silicon supported by a
base semiconductor foundation, and other semiconductive 



structures, In addition, when reference is made to a "substrate" or "wafer"
in the following description, previous process steps nay have been utilized
to form arrays, 20 regions or junctions in or over the base semiconductor
strucutres or foundation. In addition, the semiconductor material need not
be silicon-based, but could be based on silicon-germanium, germanium,
indium phosphide or gallium arsenide. Tlte term "substrate" as used heron
may also refer to any type of generic base or foundation structure. 9
SUBSTITUTE 8HEET (RULE Z6)     WO OZ1193s~ PCTIUS01127138 Referring  again
to the drawings, Pigusc 2A illustrates a aemiconducdvc device 200 iux an
intiermcdiate stage of fabrication. Shown is a substrate 212 and a layer
214 of material preferably insuIative material such as, for example,
silicon dioxide or Boro-Phospho-Silicate Glass (BPSG), forn~ed over the
substrate 2I2. The layer 214 5 has a top surface 215. Ati opening 21b its
fozmed in the layer 214 using mctlaods known in the art, for example, wet
and/or dry etching. The opening 216 can represent a contact opening or via,
or cvrn a trench or recess, and may or may not extend eo the substrate
surface (as represented by the dotted lines 217), The opening 216 includes
a bottom sm~ace 218 and side walls 220. Pc~f~rably, the bottom surface 10
218 is a generally hoxizontai surface from which the side walls 220 extend.
'the side walls 2z0 may be substantially orthogonal to the bottom surface
2I8, as shown in Pigurt 2.A, or they may be of another desired angle or
shape, depending upon the particular Gnvironmeat of use for the opening.
lVloreover, the opening 216 defined by bottom surFace 218 and side walls
220 can be any shape suitable to the needs o the 15 skilled artisan,
including a generally cylindrical shape. ltefernng now to Figure 2$, one
illustrative method of forming a conductive material in the opening 216 is
described. A conductive material z22 is formed over the surfaces 218, 220
which define the opening 21d. The conductive material is foamed over at
least a portion of the surfaces 21.8, 220, and more desirably is formed
over a 20 majority or even substantially a!I of the inside surfaces 218,
220. The conductive material z22 is shoma as a substantially conformal,
single layer of materlal in Fgure 2B, but thost skilled in the art will
recvgaize that the conductive material 222 may or may ztot be conformal,
sad may also be comprised of two or more layers. The conductive material
222 is de'ably made up of cue or more Group VIII metals, together with 25
their alloys and composites, and thus can include platinum, palladium,
ruthenium, to suesrlruTe SHEET (RULE 2sy   1 WO OI/193y13 PCTIUS01/27138
iridium, osmium and rhodium, and such alloys as platinum-rhodium. Platinum
is the preferred conductive material 222 for use in the nriethod of the
invention. pthcr suitable conductive materials include other transition
element metals, c.g. gold, copper and silver, as well as the Group IIIa and
IVs metals, e.g, alumizxum, together with their 5 alloys and composites.
The conductive material 2x2 may be formed in the opening 216 us~g any
suitable method, such as sputneriug, checnital vapor deposition {CVD) or
low pressure chemical vapor deposition (h,PG"'V'D)) physical vapox
deposition (PVD), elcetroplating 



'~ and electroless plating. Preferably, the conductive material 222 is
formed to a I O thickness within the xa~age of a few Angstroms to sever!
hundred Angstroms, which can vary according to the needs of the skilled
artisan. As further shown in Pigure 2B, the conductive material 222
preferably extends outside of the contact opening 216 and over the top
surface 2I5 of the layer 2I4. The conductive mvaterial 222 is prekxabiy
formed over substantially the entire x 5 surf~rce of the Layer 214 as shown
in Figure 2$, or may be formed over any fraction thereof and subsequently
etched back. Also shown in Figure 2B are upptr edges 223a and 223b of the
conductive material 222, The upper edges 223a, 223b cxter~d above the plane
formed by the upper surface 215 of the layer 214, and they arc bounded by
the respective plants of the vertical nines extending upwards from the
sid~ewa>)s 220 of 20 the opening 2Ib. Referring now to Figuirs 2C and 2D,
after forming the conductive material 222, a fill material 224 is next
deposited over the ton~ductivc material 222. The fill material 2z4 may be
any suitable material wl~ith will protect tht conductive material 222 tom
substantially deforming or smearing during a planarization step,
hereinafher Z5 described. The fill material 224 should also be one which is
itself capable of ultimate li SUBSTITUTE SHEET (RULE 2s)   WD U2119398
PCT/USUI/Z~i38 removal and/or planarization. The fill material 224 should
also be substantially harder thac~ the conductive matxrial 222, and even
more preferably, should be substantially harder than typical photoresist
materials used in the semiconductive industry. Preferably, the fill
material 224 is cornpriaed substantially of a hard metal, and more S
desirably, a tungsten-containing metal, which can therefore include
tungsten, tungsten alloys, tungsten composites as well as rungsccn
compounds. For example, tungsten nitride (yVNx) is ot~c tungsten compound
highly suitable as a at material 224, x'he ll material 224 rnay be
deposited using suitable deposition tecludques such as GVD or LPCVD, using
WF6 and silanc (SiH,~), for examples, as reactants. Other suitable Ell 10
material can include titaxrium-containing metals, which can include
titanium, titanium alloys, titanium composites as well as titanium
compounds such as, fior example, titanium nitride (TiN). Preferably, the
fill material Z24 extends into at l:cast a portion of the opening 21b as
shown in Figure 2D, ox substantially fills the opening 2I6 as illustrated
is 15 Figure 2C. More preferably, the fill tnattcial 224 will substantially
cover, or be substaotlally co-extensive with, the upper edges 223a, 223b of
the conductive material 222. This particular embodiment is illustrated in
both Figures 2C and 2D. Even more desirably, the fill material 224 will be
substantially ca-extensive with the Conductive mattrial 22z over the top
surface 215 of the insulativc layer 214. ~ The fill material Z24 2Q will be
distributed to have a thiclwess that is typically within the range of a few
hundred Angstroms to several thousand Angslzoms. 1ZeCZring novr to Figure
2E, the portions of the conductive material ZZ2 and the fill material 224
which arc outside of the opening 216 and which are over the top surface 215
of the layer 214 are next removed from the device Z 10. preferably, , 25
removal is effecficd using a planarization technique which in general
refers no the 



m SUBSTITUTE SHEET (RULE $6)   WO UZ/11398 pCTIUS1111~7138 mechanical
removal of material at a surface, and typically involves a flattening and
polishing process used dwiaxg semiconductive wafu fabrication, For example,
such planarization may include chemical mechznical planarization (CMP),
chemical mechanical poli9h~uag, planarization using pads and abrasive
alurrtes, planarization using 5 fixed abrasive pads- eithtr alone or in
combination with slurries or other 9uid coz~po5idons. Planarization is used
to remove surface material; far providing a flattening of surfaces of a
wafer during the wafer fabrication process. the pree~cd method of removal
is CMP. The removal or planarixatioa process may also involve any nuuxber o
actual process steps, c.g. repeated planarization for several periods of
time, IO alternated by cleaning steps, etc. As shown in Figure 2E, the fill
material 224 functions to support and protect the underlying conducive
material 222 during the removal/planarizataon step so that the conductive
material 222 is substantially prevented fi~om being smeared, scratched axtd
pushed out of shape, c. g. caused to form the undesirable ovexhaug into 15
the opening 216, as was illustrated in Figure lA. Thus, the conductive
material 222 remains substaruially undefntmed. After platuzrization is
completed, the segments of the conductive material 22Z aced the overlying
fill material 224 which wen above the top surface 215 of the lays 2I4 are
substantially all removed. Thus, in a preferred embodiment, the conductive
material 222 at the top of the respective sidewalk 220 is 20 substantially
coplanar with the top sut~face 215 of tlxe layer 21~. Tin another preferred
etnbodixnent, the fill material left inside the opening 216 is also
substantially co-planar with the top surface 2I5 of the layer 214.
Thereafter, as shown in Figure 2F, substantially all of the remaining
poztion of the flit material 224 which is inside the opening 21b is removed
from the device. 25 Any method of removiuag the fill material may be
utilired is the present invention. 13 SUBSTITUTE SHEET (RULE Z6)   ... WO
02I19398 PCT/US111/2713~ Preferably, a wet etch or dry etch process, or a
combination thereof may bt utilized to remove the fill material. If the
fill material 224 is made up of the preferred tungsten or
tungsten-containing material, e.g. tungsten nitride, then stripping in
piranha can be used to remove this tungaocn material from inside the
opening 216. As a rest~t of the removal step in Figure 2F, the conductive
material 222 is left intact inside the opening 216, substaxitially without
being smeared or ovcrhanginng into the opening 21b. Preferably, a confotmal
laycx of conductive matet'ial 222 is Icft ove,~r the sidtwalls 220 and the
bottom surface 218 of the opening 21b as shown in~Figure 2F. The top y
surfaces of the aide walls arc still desirably substantially co-planar with
the top surface 10 215 of the layer 214. The device 200 is now ready fnr
furxhcr processing as desired by the parson stilled in the an. Referring
stow to Pigurc 3A, there is shown an additional embodiment of the invention
in another cnvit,onment. A, portion of a semiconductive device structuirc
300 is Fabricated is accordance with coztve~uonal processing techniques
through the I5 formation of a contact opening 302 prior to metallization of
the e,~posed contact area 304 of the surface portion 305 of the substrate
307. The contact opening 302 may bt formed through layer 308, which is
preferably a layer of insulative material such as 



SIaSC or othtr suitable material, using suitable etching techniques, such
as wet etching with hydrogen fluoride (FiF) for example. Layer 308 lies a
top surface portion 309. 20 Also shown arc gate stack transistors 321 and
322 which each may alteraatiely function as a word line or field effect
transistor, The sides of the gate suck 321, 3z2 may be used to align the
opening 302 to the substrate 307, and therefore the opening may be
described as a self aligned contact (SAC) opening. The device 300 further
includes a field oxide region 325 formed any the substrate. Suitably doped
sourct/drain regions . 25 880 and 335 axe formed in the substrate 307
bctwctn the gate stack transistors t~ SUBSTITUTE SHEET (RULE Z6)   wo
ua~ns~8 PC'rlUSU1/Zy138 according to processes availsbk to the sldlled
artisan. The opening 302 in Figure 3A is further shown with side walls 340.
'With reference now to Pigure 3B, a conductive material 350 is deposited
inside rhc opening 302 in the manner as heretofore described. As previously
set forth, 5 the conductive material is preferably a transition element
metal, e.g. a Group VIII material, and more desirably is platinum, a
platinum compound or a platinum alloy, but other conductive material metals
as previously mentioned may also be utilized. The conductive material is
formed over the sidewaJls 340 of the layer 30$, as well as over the sides
of the gate stacks 321 and 322, and over the c~pose:d portion 304 of the 10
top surface 305 of the substrate 307. Prekrably, the conductive material
substaati~lly covers the top surfioe portion 309 of the iusulative layer
308. Further shown in Figure 3B is a fill material 360 which is next
deposited over the Conductive material 350, again as previously dcxribed. ~
The fill material 360 is desirably tungsten or a tungsten compound such as
tungsten nitride, or any other suitable material which is harder than 15
the underlyiu~g conductive material 350, and tan thus include titanium and
titaxtium compounds such as thulium nitride. As shown in Figure 3B, the f
ll material preferably substantially covers the top edge portions 375 of
the conductive material 350. Even more preferably, the fill material 3b0 is
substantially co-extensive with the conductive material 350 ovtr the top
surface 809 of the layer 308. 20 As now shows in Figure 3C, the portions of
the conductive material 350 acrd the overlying fill material 360 outside of
the contact opening 302 are then removed, preferably by one ox mote
planuization techniques as described above. As a rtsult, the top portions
of the conductive material 350 are desirably substantially coplanar wrath
the top surface 309 of the layer 308. rt4 SUBSTITUTE SHEET (RULE 28)   16
Substitute Sheet - 28 May 2003 In Figure 3D the ;611 material 360 is now
removed from the inside of the contact opening 3Q2. It is desible that
substantially all of the fill materia1.360 be _ . _ .. removed from the
device 300 using a technique such as etching, etc., as heretofore
described. Tbc device shown uz Figure 3D is now ready for furthest
fabrication 5 according to the needs of the skilled artisan, inducting
further metallizatioa or additional deposition of other conductive
roatuials inside contact opening 302 over conductive material 350. As shown
in Figure 3D, the top portions of the conductive material 350 are stilt
p~nekrably substantially coplanar with the top surface 309 of the Iayer
308, and arc not substantially deformed, bent or averhangiag into the
opening ~,. 10 302. Referring now to Figure 4A, there is set forth a
fiuther embodiment of the invention. A semiconductive device 400 is shown
fabricated using conventional processing techniques through the foratation
of an opening 402. Such processing is performed prior to depositing a
bottom electrode structure oil the surfaces defining the 



15 opening 402 using one of the methods des~tibed in accorda.~ace with the
present invention. The device 400 inductee field oxide region 425 formed in
substrate 407, as well as source and drain regions 430, 435 which may be
suitably doped. Also shown arc gate static transistors 42I. and 422, which
each may alternately function as a word li.e or field effect transistor. A
first liyer 440 of an insulative material, e.g. BPSG, has 20 been formed
over the substrate 407 of the structure 400. A plug 445 of electrically
conductive tnaterial) c.g. polysilicoa) has been formed in an opening 447
provided is layer 440 to provide electrical communication between a top
surface 44S of the active source/drain region 430 of die substx~te 407 and
a storage cell capautor to be Iatcr formed thereover. Onc or more barrier
layers znay be formed over the polysilicon plug 25 445, including layers
449a and 4496 as shown in Figure 4A. For example, vac or   WO U2119398
PCTIUSU11Z7138 more of t6t barrier layexs may be comprised of such
compounds as titanium nitride, tungsten nitride, hit~niuna~ silicide, or
any other metal nitride or metal silicide layer which can function as a
barrier layer. A second insulative layer 443 is formed av~x the first
i~asulative layer 440. The opening 402 is defined in flat second layer 443
using 5 available methods such as etchiuag. 'VPith reference now to Figure
4B, a conductive material 450 is deposited inside the opening 402 in the
manner as heretofore described.. As previously set forth, the conductive
material is preferably a transition clement metal or a Csroup IIZa or fVa
metal, and more desirably is a Group VIII matG~rlal, including platinum,
platinum 10 compounds and platinum alloys. The conductive material is
formed over tlxc sidewalla 457 of the layer 443, and over the bottom
por4ion 458 of the opening 402. Even more preferably the conductive
material 450 extends over the top surface 459 of the insulative layer 443
Further shown in Fxguce 4B is a fill material 465 which is next deposited
15 over the conductive material 450, again as previously described. The
fill material 465 is desirably tun~ten or a tungsten compound such as
tungsten nitride, or any other suitable material which is harder than the
underlying conductive material 450. Desirably, the fill malarial 465
substantially lovers, e.g, is co-extensive with the top corner segments 47S
of the conductive material. More desirably, the fill material is 20
substantially co-cxtensivt with the conductive material which is formed on
the top surface 459 of the layer 443, As shown iua Figure 4C, the portions
of the conductive material 450 and the overlying f ll material 465 outside
of the contact opening 402 ate now removed, preferably by one or morn
planarizatlon techniques as described above. As a result, the t~ SUBSTITUTE
SHEET (RULE 26)   18 Substitute Sheet - 28 May 2003 top portions of the
conductive material 450 ace desirably substantially coplanar with the top
suri"acc 459 of die layer 443. ra Figure 4D the f Il material 465 is
removed from the inside of tht contact opening 402. It is desirable that
substantially all of the fill material 465 be removed 5 from the device 400
using a technique such as etchung, ete., as heretofore described. The
conductive material 45 0 thus functions as a capacitor bottom electrode as
shown in Figure 4D. A dielectric material layer 4T0 is formed over the
bottom electrode 450 using a process Imown in the art. Pot example, the
dielectric layer may be any material f~ having a suitable dielectric
constant such as Ba"Sr~,.,~TiOa [BS'r'~, BaTiOf, SrTiOs, 10 PbTiOa,
Pb(Zr,Ti)Os ~PZTJ, (Pb,La)(Zr,Ti)03 [PX,ZT], (Pb,La)TiO; [i'LTJ) KN~~,
AlsOs, SiiN~, Si4s, TaaOs, Ti0=, ZrOs, flln= and LiNbOs, among others.
Thereafter, a second or' app electrode 475 is formed over the dielectric
material 470. In one embodiment of the invention, the second electrode 475
may also be formed of a Group VIIX metal, preferably platinum or a platinum
alloy, as well a8 other conductive 



15 rnaterial metals as heretofore deeuibed. It will be recognized by one
skilled in the art, however, t~ either one or both of the elcct<oda may be
formed of any conductive material generally used for capacitor electrode
structures. It is also within the scope of the invention that each
electrode be one of several layers fonxiing an electrode stack. The
structure in >riguce 4D can thus function as a typical storage capacitor.
20 Referring now to Figure 5A, there is shown another embodiment of the
present invention. According to this embodiment, it is possible to
fabricate a bit line conductive plug. A semiconductive device 500 is shown
fabricated using conventional processing techniques through the formation
of openin&s 502 and 504 over the substrate 507. The device 500 includes
field oxide regions 508. Also shown arc bmtc 5 stack transistors 509, which
each may alternately function as a word line or field effect   WO U2119398
PCT/h$111127138 transistor. The device 500 fixrthGr includes suitably doped
source/drain regions 510 which arc formed ~ the substrate 507 according to
processes available to the ekiUed artisan, A first layer 5I2 of an
insulativc material, e.g. $pSG, has been formed over the substrate 507. A
first conductive plug 514 has been formed ix~ an opening provided in 5
layer 512 to provide electrical communication between the souxce/drain
region 510 in the substrate 507 and a bit line conductive plug to be later
formed thereovcr. The rat conductive plug 5I4 may be formed of a suitably
conductive ,.~ rnatetiai, such as polysilicon for c~cample. Second and
third Conductive plugs 5I6, 51$ have also beets formed in openings provided
in layer 512 to provide electrical 10 com~naunication between the
sowrce/driin regions 510 and a storage cell capacitor which may foxrxred
thereover. The sxond aad third co,ttductive plugs are also formed of
suitably conductive material which may be the same or different, but is
preferably polysilicoa. One or mort barrier layers 520, 522 have been
formed over the second and third conductive plugs 516, 518. As set forth
above, the barrier layers) may be I5 formed from suds compouads as titanium
nitride, tungsten nitride, titanium silicide, or any otb~er rnetaJ,
rait~ide or metal silicide Layer. Thereafter, a second insulative layer 525
is formed wifih opeaings 502, S04 defined therein according to methods
known in the art. Openings 502, 504 are preferably contact openings which
arc fornned using available etching, e.g. wet or dry etthiag, tethaSqucs.
20 With xefer~rcrce uow to Pigure 5B, a conducdvc material 530 is deposited
inside the opernings S02, 504~in kl~e manner as heretofore described. As
previously set forth, the conductive material is preferably a Group VIII
material, and more desiu~a,bly is platinum or a platinum ahoy, but other
transition element mcrals (e.g., copper, silver and gold), as well as Group
Ira and IVs metzls, e.g. aluminum, m~xy also be utilized, 25 The conductive
material is formed over the sidewalk 532 iasidc of the openings 502, 19
SUBSTITUTE 8HEET (RULE 26)   _w WO oZ/193~ PCT/US01121138 504 in the
insulztive layer 525, nerd over the bottom portions 534 of the openings.
The conductive material is also preferably formed over the top surface S 36
of the layer 52S. Further shown in Pigure SC is a protective layer 544
which is next deposited 5 over the structure 500, including the cozzductive
material 530, usirxg available techniques. 1'reFerably, the protective
layer 540 is a phototesist layer. The protective layer 540 is used to
pattern an opening in the insulative layer 525 which will nerve as the
~o~ntact opening S42 with the potysilicon plug 514 for the bit line
conductive plug to be subscquendy formod. The contact opening 642 is then
Itched using auitable 10 etching techniques, for example, a dry etch aging
CPS, CHPi and argon gases. In Piguxe 5$, the etch stop is the top surface
of the polysilicon plug 514. Thereafter, as shown in Figure 5D, the
protective layer 540, e.g. the photorcsist layer, is removed. Next, :fill
material 545 is deposited over the strucn~rc 



500 as herebooxe described. The fill material is desirably a hard ~onetal,
metal alloy or 15 metal compound, auth as tungsten or a tungsten to~npaund
li.lce tungsten nitride, or any other suitable material which is harder
than the underlying conductive material 5 30. If desired, the fill mattrial
deposition step may be preceded by a titanium of titanium nitride
deposition step in the contact opGniutg 542. Tl~e titanium material will
coat the itt,side of the cont~et opening 54Z to improve tb~e adhesion of
metal within the 20 insulative layer 525. 'Ihe titanium material may be
deposited using a CVD process, for example. As neat shown in 1~igurc SE,
the portions of the conductive mat~etial 530 and the overlying fill
material 545 outride of the conigct openiagS 502, 504, 542 arc then
removed, pzeferahly by one or more planarizatzon techniques, e.g. CM.I', as
25 described above. The metal-cont~airwag fill material 545 functions to
protect the so SUBSTITUTE SHEET (RULE 2sy   WO 112119398 PCTIUSI11127138
conductive material from spreading or smearing into the contact openings
502, 504. .As a result o planarization, rlie tap portions of the conductive
material 5 30 are desirably substantially coplanar with the top surFace 536
of the insulative layer 525. Xn addition, the top portion of the fill
material 545 inside tl~t contact openings 542, 504, 5 and 542 is also
preferably substantially to-planar with the top surface 53fi of the layer
525,. Referring now to Figures SP and 5C, the fill material inside contact
opening 542 now Forms a bit litre conductive plug 545a in contact with the
conductive -', polysilicon plug 5I4. Next, a protective cap 5 5 5 is
deposited ova the bit line x0 conductive plug 545a. The probrttivc cap is
desirably formed from a subst~tially non conductive material such as aaa
oxide. Thereafter as shown in Figure 5G, the fill material 545 is removod
from the insider of the contact openings 502, 504. It is desirable that
substantially ah of the fill matezial 545 be removod from the contact
openings 502, 504 using a technique such as etching, etc., as heremfore
described. 15 The Conductive material 530 can thus function as a capaator
bottom electrode as was illustrated iu Figures 4A through 4D. Due at ltast
in part to their ampxovcd electrical characteristics, the structures herein
described have wide applicability is the semiconductor industry. A typical
processor system which includes integrated circuits that utilize one or
more of 20 the structures formed in accordance with the preseat invention
is illustrated generally at 600 in Fig. 6. A processor system, such as a
computer system, for example, generally compriaes a central processing unit
(Cl?rT) dIO, for example, a microprocessor, that communicates v~ith one or
more input/output {x/Q) devices 640, and a hard driver 650 over a bus
system 670 which may include one or more busses and/or bus bridgea. 25
~'l~rc computer system 600 also includes a hard disk drive 620, a floppy
disk drivt 680, zi suesTITUTE SHEET (RULE 28)   WO UZ/19398 PCTIUSUlIZ713lS
a r~dom access memory (RAM) 660, a read only memory (ROM) 680 and, i~cz the
cast of a computer system may include other peripheral devices such as a
Compact disk (CD) ROM drive 630 whitix also comrnucicatc witty CPU 6I0 over
the bus 670. The invention x~ay bt used in ono or more of the processor, ~
and ROIVI<, or a chip 5 contaiaiag a prcxessor and oa board memory. While
Fig. 6 shows one exemplary cornpucer system architecture, many others are
also possible. The foregoing description is illustrative of exemplary
embodiments which achieve the object, features and advantages of the
present invention. It should be -~ apparent that many chaages,
modifications, substitutions may be made to the described 10 embodiments
without d~epaiting from the spirit or scope of the invention. The invention
is not to tx considered as limited by the foregoing desrxiptioa or
embodiments, but is only limited by the scope of the appended claims. 



What ie claimed is: 22 9UB8TITUTE SHEET (RUSE ~B)   - w0 07.h9398
PCTlUSU1127138 CX.A~.i~S; 1. A method of providing a conductive material in
an opening, comprising; forming said conductive material in said opening
and over at least a portion of an insulativc material outside of said
optning; Fo~m~iag a metal-containing fill material over at least a portion
of said conductive material such that at least some of said
metal-containing fill material is located in said opening; removing at
least a portion of said conductive material which is over said in,sulative
material outside of said opening; and removing at least a portion of said
metal-containing fill material firom said opening. 2. The method of claim
l, wherein said metal-containing fill material is harder than said
conductive matariaL 3. 'The method of claim 2, wherein said
metal-containing fill material is a tuagsten containing fill material. J 4.
The method of claim 3, ~wrhetein said tungsten,~contaiuing fill material is
tungstee or tungsten nitride. 5 , The method of claim 2, wrhaeia said
metal-containing fill material is a titanium containing fU material. z3
SUBSTITUTE SHEET (RULE 26)   WO 02119398 PCT/USIIllt7138 G. The method of
claim 5, wherein said titanium-containing ~,Il matxrial is titanium
nitride. 7. The method of clairr~ 1, whertin said removing is performed by
planarizatian. 8. The method of claim 7, wherein said removing is performed
by chemical mechanical planarizadon. 9. 'f'he method of claim I, wherein
said orruing of said conductive material is perfarrned over a majority of
the surface of said opening. I0. The method of claim I, wherein said
forming of said conductive matexlal is perfo><7aned aver substantially all
of the surface of said opening. l I. The method of claim 1, wherein said
forming of said metal!-containing $11 material is performed over
substantially all of said conductive material. 12. The method of claim I1,
wherein said conductive material has a top edge portion once formed over
said insulative material, and said forming of said metgl-containing Zl!
maxerial is performed so as to substantially cover said top edge portion.
13. The method of claim 1, whereupon after said removal of said
metal-containing fill material and said conductive material which is over
said insulative material) said conductive material is substantially
co-planar with a top surface portion of said insulative material. 



Z~ SUBSTITUTE SHEET (RULE 28)   w0 uz119398 PCTIUS01127138 14. The method
of claim 13, wherein said metal-containing !1 material is substantially
co-planar with a top surface portion of said insulative mattrial. 15. The
method of claim 1, wherein substantially all of said metal-contaiu<aing
;&Ll material is remvoved from said opening, 16. The method of claim 1 S,
wherein said metal-containing fill n~iaterial is removed from said opening
by etrliing. 16. The txicthod of claim 1, whereia said insulativc material.
is comprised of at least one member selected from the group consisting of
silicon dio~dde anti Boro-Phospho-SilicatE Glass, 17. The method of claim
1, wherein said conductive maternal is formed over said opening using a
chemical vapor deposition or low pressure chemical vapor deposition
process. 18. The method of claim 1) wherein said conductive material is
formed over said opening using a physical vapor deposition process. 19. The
method o c>axm 1, wherein said conductive material is formed over said
opening using electroless plating. 20. The ~nnethod of claim 1, wherein
said conductive material is formed over said opening using elcctroplaring.
z; SUBSTITUTE SHEET (RULE 26)   WO U2/19398 PCTIUSU1127138 2x. The mettxod
of claim 18, wherein said conductive material is formed in a substantially
conforrnal layu over said opening. 22. A merhod of fortsuxrg a bottom
electrode of a capacitor, comprising: locatrng a second coz~duetivt
material with as opening in contact with a first conductive material anti
over at least a portion of an inaulative material outside of said aP~Bi
providing a metal-con~ining fill material over at ltast a portion of said
--~ cwnducuve material which is inside said opening and which is over said
insulative matxtxal outside of said opening removing at Itast a portion of
said metal-containing 61l matsrial from inside said opening such that said
second conductive matxtial forms sod bottom electrode. 23. The method. o
claim 22, wheran said at Ieaat a portion of said opening contacts a first
conductive material which is under said opening. 24. Tht method of claim
23, wherein said ~xst conductive malarial is a conductive plug under said
opcr~ing. 25. Tht method o claim 24, wherein said best conductive material
contacts said substrate of said devicC. 



z6. The method of Claim 22, wherein said second conductive material is a
bottom electrode of a container capacitor. 26 8UBSTITUTE SHEET (RUtE Z6)
WO Q21193913 PCTIUSU112713N 27. The method of claim 22, wherein said second
conductive material is foamed over substantially all of the surface of said
opening. 28. The method of claim 27, wherein said second conductive
nnaterial is forrntd over substantially all of the surface of said
insulative material outside of said opening. 29. The method of claim 2$,
wherein said second conductive mat~crial forms a confecrual layex over said
Srst conductive material. 30. The method of claim 22, wherein said second
conductive material is provided by chemical vapor deposition or low
pressure chemical vapox deposition. 31. The method of claim 22, wherein
said second conductive materiol is provided by physical vapor deposition,
32. The method of claim 22, wherein said second conductive material is
p~rvvided by electroplating. 33. The method of claim 22, wherein said
second conductive material is provided by electroIess plating. 34. The
method ociaim 30, verherein said second conductive material is provided to
a depth within the range of a few hundred Angstroms to a several thousand
Angstroms. z7 SUBSTITUTE SHEET (RULE 26)   28 Substitute Sheet - 28 May
2003 35. The method of claim 22, wherein said metal-containing fill
material is tungsten or tungsten iuuide and is provided to be
s~tbsranrially co-extensive with paid cecend conductive matorial. 36. The
method of daim 22, wherein substantially till of said conductive material f
and said metal-containitng fill material whidi is over said insulative
material is removed. 37. The method of claim 22, wherein substantially all
of said metal-containing fill material is removed fi~om said opening, 3s.
The method of claim 22, wherein said metal-containing fill material is
titanium nitride. 39. A method of providing a conductive matecaal in an
opeang provided in an insulative ~aaaterial over a substrate, wherein said
opening is in contact with a surface portton of said substrate, comprising:
depositing a conductive material over at least a part of the inside of said
opening and over at least a portion of the surface of said insulative
material outside of said opening; depositing a tungsbeu-containing fill
matcrral over at least a portion of said 



conductive material which is over said surface portion of said substrate
and which is over said insulativc material outside of said opening, wherein
said tungsten-containing fall material at least partially fills said
opening and supports said conductive material; removing at least a portion
of said tungsten containing fill material and said conductive material
which is over said insulative material outside of said opening, said
removal being effected by planuization ; and   29 Substitute Sheet - 28 May
2003 removing at least a portion of said tungsten-containing fill material
from said opening. 40. Tine method of claim 39, wherein said conductive
material is formed to corttxct an active region formed within said
substrate. 4I . The method of claim 40, vvhereia said conductive material
is further formed over the sides of said opening. 42. The method of claim
39, wherein said conductive material is at least me~hber selected from the
group consisting of transition clement metals, Group IIIa metals and Group
IVa metals. , 43. The method of claim 42, wherein said conductive material
is at least one member selected from the group consisting of Group VIII
metals, copper, s~ilvet, gold and aluminum. 44. The method o~claim 43,
wherein said conductive material is selected from the group consisting of
the Group VIII metals platinum, osmium, iridium arui rhodium. 45. The
method of claim 44, wherein said conductive material is platinum or a
platinum alloy. 46. The method of claim 39, wherein said
tungsten-containing fill material is formed to be substantially
co-extensive with said conductive material.   WO U2/1398 :'\ NCTIUSOtlz7y38
47. The method of claim 39, whereiis said tungsttn-containing fill material
is formed so as to substantially fill, said opc..r~ix~g. 4$. The method of
claim 47, wherein during said planarization of said tungsten containing
fill material, said conductive material. is substantially undeformed. 49.
The method of rlaui~n 48, wherein said plarlarization is performed so that
the top of said wndutdve matt,~rial is substantially co-planar with the top
surface of said insulative laY~ar. 54. The method of claim 49, wherein said
planarization is perfotm~ed so that said Conductive material is
sabstantiaily co-planar with said tungsten-containing S.ll material. 51.
The method of clainn 89, wherein said planarizatio~x is chemical mec6aoicaL



planarization, 52. The method of claim 39, wherein substan~tiaUly all of
said tucxgste~n-coatai~aing fill material is removed $om said opening. 53.
A structure far use in providing a conductive material in atx opening,
caxnprising: a substrate; an iusulative material over said substrate; sa
SUBSTITUTE SHEET (RULE 26)   31 Substitute Sheet ' - 28 May 2003 a
conductive material formed over at least a portion of the surface of said
opening and over at least a portion of the surface of said insulative
material outside of said opening; ' a tungsten-containing fill matuial
formed over at least a portion of said ' conductive nnateriai which is
inside said opening and which is over said insulative material outside of
said opening, whtrein said tungatcn-containing fill cnatcrial at least
partially fills said opening. ~ ' 54. The structure of claim 53, wherein
said opening further coruprises a pair of opposing side walls and a bottom
sur&cc. 55. The structure of claim 54, whertin said condueave material is
formed over substaadally all of the surface of said opening. 56. The
structure of claim 53) wherein said conductive material is substantially co
extensive with the surface of said iasulative material outside of said
opening. 57. The structure ~of claim 53, wherein said insulative material
is at least one member selected from the group consisting of silicon
dioxide and BBSG. ' 58. The struct~ue of claim 57, wherein said insulative
material is BrSG. 59. The structure of claim 53, wherein said
tungsten-containing 511 material is substantially harder than said
conductive matcnal and is substac~tially co-extensive with said conductive
material which is ovtr said insulative material.   , . " WO 02/1398
PCT/US01127138 60. Tlie struccurc of claim 59, wherein said
tungsten-Containing fill material is tungsten or tungsten nitride. 61. The
structure of claim 53, whereia said tungsten-containing fi!1 material is co
extensive with said conductive material on said insulative material,. 52.
The structure of claim 61, wherein said conductive matexial is at Least one
member seleacd from the group cons~'tsting of transition element metals,
Group Ills metals and Cxroup IVa metals. 63. The structure of claim 62,
wherein said conductive material is at least one 



member selected ;&om the group coasisting of platinum) rhodium, iridium
osmiuim, copper, silver, gwld aad aluminum. 64. The structure of claim 63,
wherwxr said tungsten-containing fill material substantially fills said
opening. 65. A structure for use in providing a conductive material in an
opening, Comprising: a substrate; an insulative material over said
substrate; a conductive material formed over substantially au of the inside
surface of said opening; 3Z SUBSTITUTE SHEET (RULE ~6j   .., WO 11Z/19398
pCTIUS01117138 a tungsten-containing fill anaterial formed over said
conductive material, wherein said tungsten-containing fill material
substantially fills said opening, and further wherein said conductive
rrxatcrial and said tungsten-coz><taining fal~ material arc subatanti~a,Uy
co-planar at the cop of said opening. 66. The structure of claim C5,
wherein said nnside surface of said opening comprises a pair of opposing
side walls sad a bottom suracc. 67. The structure of csairn 66, whcreiu
said bottom sutface of said opening is over a conductive plug. 68. The
srt~ucturc of claim 65, wherein said insulative mattrial has a top surface
such that said conductive material and said tungsten-cor~taini.ag fill
material are substantially co-planar with said top surface. 69. The
structure of claim b5, whcxein said conductive material is platinucxx or a
platinum alloy. 70. The structure of claim 69, wherein said conductive
material is planarized together with said tungsten-containing f ll
material. 71. The structure of claim 70, wherein said conductive material
is substantially und~formed. 33 SUBSTITUTE SHEET (RULE 26)   --. WO
02l193<l1i PCrlusuir~~t3~ 72, A method of forming a bottottt electrode of a
capacitor and a bit line conductive plug in a semiconductive device,
comprising: providing a first opening through the surface of an insulative
material provided over a substrata in said dcviGe, wherein at least a
portion of said opening contacts a fuat 



conductive mtattrial; providing a second conductive material over at least
a portion of the surface of said opening in contact with said first
conductive material and over at least a portion of the surface of said
insulative material outside of said opening; providing a protective layer
over said second conductive material; provi~diag a second opening through
said protective layer, and through said second conductive .material which
is over said insuIative material as well as through said iasulative
material, vvhezein at least a portion of said sttond opening cont~cta a
third w~aductive material; removing said protective layer; providing a
metal-containing fill material over said second conductivt material which
is inside said f rst opening anal which is over said insulativc material
outside of said opening, wherein said metal-containi;~g fill matErial is
further provided over said stcoud opening such that said metal-tontaini.ng
811 material at least partially fills said openings so as to form a bit
line conductive plug in said second opening; removing at least a portion of
said metal-containing fill material and said conductive material which is
over said insulative material outsic'.e of said openings; and removing at
least a portion of said metal-contaJining fill material from said first
opening so as to form said bottom electrode of said tapacitar. 3~
SUBSTITUTE SHEET (RULE 2B)   WO U2lI9398 pCTlUSU1lZ7138 73. The method of
claim 72, wherein said second conductive material is provided over
substantially all of the surface of said dust opening in contact with a
fast conductive material. 74, 'Z'he method of Claim 73, wherein said second
conductive material is at least one member selected fiotn the group
consisting of the Group VIII metals platinum, rhodium, osmium, and iridium,
the transition element metals gall) silver and topper, and aluminwn, and is
provided using a chemical vapor deposition process. 75 , The method of
Claim 74, wherein said protective layer is a pbotoregist layer. 7fi. The
nnethod of dairn 75, wherein said photaxesist layer is provided over
substantially all of said second conductive material so as to be
substantially to-extensive therewith. 77. The method of claim 76, wherein
said second opeu3ng is provided by etching. 78. The method of claim 77,
wherein said etching is dry etching. 79. The method of claims 78, wherein
said dry etching is performed so as to produce an etch stop on the surface
of said third conductive material, 80. The method of claim 79, wherein said
third coaducdvc material is a polysiliton plug. 35 SUBSTITUTE SHEET (RULE
26)  



. ~~-. : '\ c wo ui~n3~s ~~Tmsonz~ma 81. The nacthod of claim 80, wherein
said metal-containing fdI material is provided to be co-extensive with said
xcond conductive material outside of said first opening 82. The method of
claim 8I, wherein said metal-containing fill material is provided in said
second opening bo substantially fill said opcxsiug. 83. The method of claim
82, whereixr said removing of said metal-containing fill material and said
conductive matexial from over said insulative material is performed by
planarization. 84. The method of claim 83, wlxeaein said planarization is
chemical mechanical planarization. 85. The method of claim $4, wherein
substantially all of said metal-containiag fill mate~ria! is removed from
said 5rst opening so as to form said bottom electrode of said capacitor.
86. The method of claim 85, wherein prior to said removal of substantially
ali of said metal-containing fill ~ttaterial from said fast opexting, an
oxide layer is deposited over said second opening containing said bit line
conductive plug. 87, The method of Claim 86, fiurther comprising providing
a dielectric material over said bottom electrode. 35 SUesriTUTE sHEET (RULE
z6)   WO t1211939$ PCTIUSUII27~38 88. The method of claim 87, further
comprising providing a fourth Conductive r material over said dielectric,
89. A method of planarizing a conductive material formed over an opening
without substantially deforming said material, comprising: contacting said
conductive material with a metal-containing fill material such that said
fill material is over said conductive tnabtrial and at least partially
fills said opening; and planarizing said conductive material and said
metal-containing fill material wherein a top portion of said conductive
material and said fill nnaterial arc substantially coplanar with a top
portion of said opening. 90. The method of claim 89, wherein said
p>znarizuig is pcri'ormed using chemical mechanical pla~rization. 9I. The
method of claim 89, wherein said contacting is performed so as to support
said conductive material during said planarizatiou. 92. The method of claim
89, wherein said conductive material is further formed outside of said
opening prior fio performing said contacting. 93. The metlxod of claim 92,
wherein said ill material is further formed outside of said openi~ag prior
to performing said plasiarizauan. 



94. The method o clai~nn 93, wherein, said contacting is performed so as to
substantially fill said opening with said fill material, ~s 8UBSTITUTE
SHEET (RULE 26)   .. , ` WO 02119398 PCT/USUllZ7138 95. The method of Maim
94, fuxthcr comprising removing substantially all of said ~!I material &oxn
said opening after said planarization. 38 SUBSTITUTE SHEET (RU!_E 26)
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