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FI ELD This invention relates to nmenory circuitry. 10 BACKGROUND ART There
are many di pes of nenory integrated circuitry uch
circuitry tﬁ‘??‘({og'lg%s%ypl urality of menmory cell capaci torEC?@gz"l"?/@{?% thin a
menory array (including neaning sub-arrays) of such capacitors. |ndividual
of the capacitors include a storage node electrode, a cell 15 electrode, and
a capacitor dielectric region received therebetween. Further in sone nenory
circuitry, the cell electrode is coRERBRIPTION o anong the capacitors
within a nenory array. By way of a n one existing such type of
menory circuitry is dynamc randoﬁﬁécﬁggf)m&y (DRAM). Regardless, the
menory cél | capacitors which are fabricated can be of any 20 of various
shapes, including stacked, trenched, planar, and including those that have

at least thepr $ ﬂCi r_storage nodes formed in a container or cup-Ilike
shape. An eiﬁ&ﬂjg—!#:-@art menory cell capacitor construction forns the
storage node el eThis@il@ntidn feigtedtb widnidry Eirglery. and wi th a capacitor dielectric
25 regi on conprising one or a conbination of alum num oxi de and haf ni um
oxi de. The other cell electrode is conposed of three materials, nanely a
titani unoni IBACKGROVND ARTei ved on the capacitor dielectric region,
conductively dop olysilicon.recejved on the titaniumnitride d
Cungsten. sili o doeRels mamoAstEnt bRas et DempuoRBe eR Sre i, Some
titani um ni tofisdeh rcuitrpitilizesed plurality of triensorlyreetetypdgighs seesived wdthage
during deposition to wthi n( (iont ai ner_ apeni ngs and .t o provide aa&ﬁOd
adhesi on an@ bAPMCEY Iaérf r e 1"%’89 dB?)%’H gi P ?ﬁréa)bﬁ)asosfess t ARARNPEn t he
st or age nodéndioiduai nef thpewrpgsitanse indlyge cal biorage nadde Pelectiddecoa aklo

provi de%SQO%ﬁjec(‘tPonJe?rarF\a ascta%%cﬁg}/%eefggtric region received therebetween. Further

in some memory circuitry, the cell electrode is commonly shared among the

capacitors within a memory array. By way of example only, one existing

such type of memory circuitry is dynamic random access memory (DRAM).

Regardiess, the memory cell capacitors which are fabricated can be of any

20 of various shapes, including stacked, trenched, planar, and including those

that have at least their capacitor storage nodes formed in a container or
cup-like shape.

An existing prior art memory cell capacitor construction forms the

storage node electrode of titanium nitride, and with a capacitor dielectric

25 region comprising one or a combination of aluminum oxide and hafnium

oxide. The other cell electrode is composed of three materials, namely a

titanium nitride layer received on the capacitor dielectric region,

conductively doped polysilicon received on the titanium nitride, and tungsten

silicide received on the conductively doped polysilicon. The titanium nitride

30 s utilized due to its extremely high step coverage during deposition to within

container openings and to provide a good adhesion and barrier layer to the

doped silicate glasses within which the storage node container openings are

typically formed. Polysilicon also provides good conformal step coverage

during deposition, and also in part functions as an oxidation barrier. Further,

35 the conductive cell electrode layers are typically utilized for fabricating other

conductive components or portions of conductive components in circuitry

peripheral to the memory array. The polysilicon of such components



during deposition, and also in part functions as an oxidation barrier.
Further, 35 the conductive cell electrode |ayers are typically utilized for
fabricating other conductive conponents or portions of conductive
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Specmcally, a typ(cal upper temperature limit is 700°C. Borophosphosilicate
glass (BPSG) is a typical interlayer/interlevel dielectric which is usually
deposited before and after deposition of an aluminum oxide and/or hafnium
20 oxide. BPSG is conventionally subjected to rapid thermal processing and
furnace annealing after its deposition, something which typically occurs at
temperatures at or above 800°C. Such high temperature processing also
advantageously provides activation of the conductivity enhancing impurity
dopants within the polysilicon, something which increases the electrical
25 conductivity of the doped polysilicon considerably. However with the
present 700°C temperature limit after deposition of aluminum oxide and/or
hafnium oxide, the BPSG is subsequently deposited without furnace
annealing or rapid thermal processing exposure. This results in a less than
desired degree of dopant activation in the polysilicon and, correspondingly,
30 higher resistance in the polysilicon than is desired.

While the invention was motivated in addressing the above identified
issues, it is in no way so limited. The invention is only limited by the
accompanying claims as literally worded, without interpretative or other
limiting reference to the specification, and in accordance with the doctrine of

35 equivalents.
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15  BRIEF DESCRIPTION OF THE DRAWINGS
Preferred embodiments of the invention are described below with reference to the

following accompanying drawings.
Fig. 1 is a diagrammatic top plan view of a portion of a semiconductor
wafer fragment in accordance with an aspect of the invention.
20 Fig. 2 is a diagrammatic sectional view taken through line 2-2 in
Fig. 1.
Fig. 3 is an alternate embodiment view to that depicted by Fig. 2.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

25 Preferred embodiment memory circuitry, for example DRAM circuitry,
is initially described with reference to Figs. 1 and 2 where a semiconductor
substrate fragment is indicated generally with reference numeral 10. In the
context of this document, the term "semiconductor substrate" or
"semiconductive substrate" is defined to mean any construction comprising

30 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,

35 the semiconductive substrates described above. Substrate fragment 10



20 Fig. 2 is a diagrammtic sectional view taken through line 2-2 in Fig.
1. Fig. 3 is an alternate enbodi nent view to that depicted by Fig. 2.
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conductive refractory metal or refractory metal silicide layer 28 received
thereover, and an insulative cap 30 (i.e., silicon nitride) received over
layer 28. Anisotropically etched sidewall spacers 32 are shown insulating
the sidewalls of wordlines 20 and 22. Conductive diffusion regions 34, 36

20 and 38 are provided within semiconductive material 12. Diffusion region 36
is received between wordlines 20 and 22, and constitutes a shared .bit
node/junction for the two memory cells. Diffusion regions 34 and 38 are
received laterally outward of wordlines 20 and 22, respectively, and
comprise storage node junctions for the two depicted memory cells.

25 One or more insulative materials 40 have been formed over
substrate 12, including wordlines 20 and 22, in the depicted exemplary
embodiment. An exemplary preferred material or materials include silicon
dioxides including, most preferably, insulative silicate glasses such as BPSG
and phosphosilicate glass (PSG). In the depicted example, and whether one

30 material or a collection of different materials, material 40 will typically be
deposited in multiple steps. Conductive contacts or plugs 42, 43 and 44 are
depicted as being received within material or materials 40, and extend to
diffusion regions 34, 36 and 38, respectively. Such might comprise one or
more conductive materials, for example conductively doped polysilicon,

35 titanium nitride and titanium silicide. Materials 42, 43 and 44 might be the



only, such are depicted as conprising a gate dielectric |ayer 24, a 15
conductively doped polysilicon | ayer 26 received thereover, a nore
conductive refractory nmetal or refractory nmetal silicide |layer 28 received

t hereover, and an insulative cap 30 (i.e., silicon nitride) received over

| ayer 28. Anisotropically etched sidewall spacers 32 are shown insul ating
the sidewalls of wordlines 20 and 22. Conductive diffusion regions 34, 36 20
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and a cell ehgclekesiplab?. preferred thickness range for storage node 48 is

from 50 Angstroms to 100 Angstroms. Further and regardless, in the
depicted preferred embodiment, storage node electrodes 48 comprise a
20 container shape. Further in one preferred embodiment, such container
shaped storage node electrodes are received within container openings
formed within an insulative silicate glass, such as the depicted exemplary
material 40.
An exemplary preferred capacitor dielectric region 50 comprises at
25 least one of aluminum oxide and hafnium oxide. By way of example only,
further exempiary preferred dielectrics include tantalum oxides, tantalates,
titanates such as barium strontium titanate, and oxide-nitride-oxide (ONO)
materials.
In the depicted preferred emboadiment, cell electrode 52 comprises a
30 conductive metal nitride layer 54 and a conductor metal layer 56 comprising
at least one of elemental tungsten, a tungsten alloy, tungsten silicide and
tungsten nitride, where the conductor metal layer is different in compasition
from conductive metal nitride layer 54. An exemplary tungsten alloy is
titanium-tungsten. In the depicted example, conductor metal layer 56 is
35 received over conductive metal nitride layer 54 (and “on” such layer as



Cell electrode 52 is conmmonly shared anong at | east some of the plurality of
menory cell capacitors within the nenory array, with Fig. 2 depicting cell
10 el ectrode 52 being shared by nenory cell capacitors 16 and 18 within
menory arr ¥ #8902 8exenpl ary preferred storage node el BeVPR&HERrial is a
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15 and 18. For example and by way of example only, conductor metal layer 56

is shown as not being received over a central portion 60 of storage nodes 48

at the base of the depicted container shapes. Further preferably as shown,

conductive metal nitride layer 54 is received over all of each individual of the

storage node electrodes 48 of at least some of the plurality of memory cell

20 capacitors, with layer 54 being shown as being received over all of storage

node electrodes 48 of capacitors 16 and 18. An exemplary preferred

thickness range for conductor metal layer 56 is from 100 Angstroms

to 1,000 Angstroms.

In the depicted preferred embodiment, polysilicon 62 is received over

25 both of conductive metal nitride layer 54 and conductor metal layer 56, with

conductive metal nitride layer 54, conductor metal layer 56 and

polysilicon 62 being received over storage node electrodes 48 of memory

cell capacitors 16 and 18. Further in one preferred embodiment, and where

conductor metal layer 56 is received over a conductive metal nitride

30 layer 54, polysilicon 62 is received on the at least one of elemental

tungsten, tungsten alloy, tungsten silicide or tungsten nitride of conductor

metal layer 56. Further in the depicted embodiment, particularly where

conductor metal layer 56 is received over only a portion of each individual of

storage node electrodes 48, polysilicon 62 is also received on conductive

35 metal nitride 54. If conductor metal layer 56 is received over all of each



shown, neaning in at |east sone physical contacting relationship therewth).
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conductivity enhancing impurity.

Regardless, the invention also contemplates polysilicon being
received over conductor metal layer 56 (whether such is partially as
depicted or wholly as not depicted received over each individual storage

20 node electrode) even if, or regardiess of whether, conductive metal nitride
layer 54 is present. However, the depicted Fig. 2 embodiment is preferred
where such layer is present, and conductor metal layer 56 is received over
conductive metal nitride layer 54.

Further by way of example only, the invention contemplates the

25 conductor metal layer comprising at least two of elemental tungsten, a
tungsten alloy, tungsten silicide and tungsten nitride, including any two,
three or four thereof. By way of example only, Fig. 3 depicts an alternate
embodiment semiconductor wafer fragment 10a. Like numerais from the
first described embodiment are utilized where appropriate, with differences

30 Dbeing indicated with the suffix “a”, or with different numerals. Fig. 3 depicts
a cell electrode 52a comprising a conductor metal layer 56a comprised of
two layers 55 and 57 comprising any two of elemental tungsten, a tungsten
alloy, tungsten silicide and tungsten nitride. Other preferred attributes are
as describe above, and of course, three or four of such layers (including

35 more of other layers) might be utilized.



tungsten, tungsten alloy, tungsten silicide or tungsten nitride of conductor
netal |ayer 56. Further in the depicted enbodi nent, particularly where

conductor r 56 is received over only a portio i ndi vi dua

storaggﬁigﬂg&®¥§ctrodes 48, polysilicon 62 is al so PgﬁﬁFgﬁﬁ&%hﬁ
conductrve 35 netal nitride 54. If conductor netal |layer 56 is received over
all of each 6 WO 2006/020828 PCT/ US2005/ 028670 i ndivi dual of storage node
el ectrodes 48 of Utlizabiparef palysibeomihiheg PEier [art, @shes idgesribpd|hesein, heg 62

m ght be reqpighedefinfiRby t@nPeerfcet B%léﬁﬁéqéhké@e BRY G 81 Bdiled@d! MR ther
conductor netal |ayer. Regardl ess, an exenp referred t hi ckness range

for polysi | iRQYSikgON provides §(ﬁt!ﬁ$@slwffﬁf5°r@'?ﬁk%eﬁ'dﬂﬁgmcﬁdﬁ%m”%ﬂ't‘ﬁ?%@@ﬂabI y
fills the reaiRj&iend sHRidETEdRind o864HIRG eslbsEqReRdctoNHE fePlalibRebf Sapes.
Further in the deprcted preferred enbodinent, polysilicon 62 is laterally
co- ext endl vEISRICRIGHARAGHPIe metal nitride 54, at |east within menory array
15, for exanple as shown in Fig. 2. Polysilicon 62 m ght be conductively
doped with a conductivity 10 enhancing inpurity, for exanple whereby

pol ysilicon 62 mght conprise an operative electrically conductive part or
portion of the cell electrode. Alternately by way of exanple only, the
polysilicon m ght be doped with a conductivity enhancing inpurity
insufficient to render the polysilicon effectively conductive to conprise a
conductive part of the cell electrode, 15 and in one enbodi nent, m ght not
be conductively doped with any conductivity enhancing inpurity. Regardl ess,
the invention also contenplates polysilicon being received over conductor
netal |ayer 56 (whether such is partially as depicted or wholly as not

depi cted received over each individual storage 20 node el ectrode) even if,

or regardl ess of whether, conductive netal nitride |ayer 54 is present.
However, the depicted Fig. 2 enbodinent is preferred where such |ayer is
present, and conductor netal |ayer 56 is received over conductive netal
nitride |ayer 54.



Further by way of exanple only, the invention contenplates the 25 conductor
netal |ayer conprising at |l east two of elenental tungsten, a tungsten

all oy, tungsten silicide and tungsten nitride, including any two, three or
four thereof. By way of exanple only, Fig. 3 depicts an alternate

embodi ment TheifvesieaGkiesd iaf er fragment 10a. Like numerals fromthe first
descri bed enbodi nent are utilized where appropriate, with differences 30
being indicated with the suffix "a, or with different nunerals. Fig. 3

depi cts alcel Membpiincwitis cemprissegypri si ng a conductor metal |ayer 56a

comprised of %Pﬁ@mh@é%zf rgslﬂfé, Ep?mg F o c@f‘XaptaXY?or?f a‘?v@‘éﬁ@hﬁé tungst en,

a tungsten ung d tungsten ‘nit preferred
attri butes caxaeltorsa@mdmsmg iastoragb avds, eletrddg h cmauutcsd;eletctrrceeglom ahdarcelbf such

| ayers (i nc) udin of her ht 7.

066 02085 Eertr S SReTRY Bt BRmer Y i 8‘?‘0‘%5? Rt "15"%‘88%6‘8“1%"&‘%?. or art,
and as desefehia@.obehea;eicnorsh/aﬂmhﬁellﬂexdatyefray,raﬁd to reduce dielectric |eakage,
and it is bel iq%ved t hat pol ysilicon provides a stress Puffer or bl ocks

oxi dati on of tinessi ‘d?ﬁ“ﬁf"f mﬂa‘e theTBemry ATt OMPEFIPE & CoRdUEaF MAG' BYScessi ng

subsequent c&rﬁpﬁs’i}%aft%ﬁ%hé belelenrtJI'ﬁlng§erijQ@dr@gt@ﬁalﬁ@'pﬁﬁésﬂ&rsﬂim& ahfe invention
claimed is: I. Menobry circuitry conprising: a nmenory array conprising a

plurality omgsemitridecralysilicapbeing seeved avar ? erpalkcter metpldayeshaedndeter
conpri si ng pa.$i, 9éraaﬂ§tﬂ(:%33@€ys@.]'c&¥$eﬁ&§gee1@d%@mﬁé srt&ﬁ%eqlogh@l%&'fdd%s b6didQp, and a

cell electrode ectr bei ng conmmon ared anmong at | east
some of théeaﬁtlsgmabfﬁhypkufalltmefmlyory:eetll capagiarsi ﬁl@p@lywn‘tdmnnt tdmprivingery array;

and the cel de%&% 1%?‘3?th‘é‘c%lhél@ct$oﬂ§ menory array conprising a conductor netal
| ayer conprising one of el enental tungsten, a tungsten all oy,

tungsten SI|ICIde and tungsten nitride; polysilicon being received over the

onduct or | ayer; the conductor er silicon being
(r:ecel ved over a'5.li’f:ern ‘Eﬂyéﬁ‘é‘"%Bgcqﬂmelc‘f’l?eéﬂ’éQ‘e(ﬁf’n‘@‘yﬁ‘)&mg{afjlayer co rl s

elemental tungsten.

3.  The memory circuitry of claim 1 wherein the conductor metal layer comprises

tungsten silicide.

4.  The memory circuitry of claim 1 wherein the conductor metal layer comprises

tungsten nitride.

5.  The memory circuitry of claim 1 wherein the conductor metal layer comprises a

tungsten alloy.

6.  The memory circuitry of claim 1 wherein the conductor metal layer comprises at least

two of elemental tungsten, a tungsten alloy, tungsten silicide and tungsten nitride.

7. The memory circuitry of claim 1 wherein the polysilicon is not conductively doped

with any conductivity enhancing impurity.

8. The memory circuitry of claim 1 wherein the polysilicon is received on at least one
the elemental tungsten, tungsten alloy, tungsten silicide or tungsten nitride of the conductor

metal layer.



| east some of the plurality of nenory cell capacitors, the polysilicon not
conprising a conductive part of the cell electrode. 2. The nmenory circuitry
of claiml wherein the conductor netal |ayer conprises elenental tungsten.
3. The menory circuitry of claiml wherein the conductor netal |ayer
conprises 9t un@lsetremcsrylcirmjimﬁof daimThehenamthe yamekita didlacyricakgioh edmprisesdter ei n t he

conduct or taI tun sten nitride. 5. The nenory circuitry
of claim]l %@P&P‘%’H‘&“‘E‘ﬁ&% %pa % qeayer conprises a tungsten alloy. 6.
The rrermry circuitry of claim1 wherein the conductor netal |ayer conprises
at | east f elenenta sten ns naIIo tun n silicide and
tungsten n| ﬁléemefnorﬁ‘ﬁﬁc"rﬁ%ﬁt[r]‘ga‘@l r‘(‘ftﬂﬁrfi“ﬂg’ g?l %Fﬁf"ﬁ? WEF%?&O B&™¥Bol ysi I i con
i's not con@héeau hiv@lei QR Gh cdmﬁobmamomﬂaiumdummyomaaaiaﬁusxgmetmgydr.ty 8. The
menory circuitry of claiml wherein the polysilicon is received on at |east

one the elenental tungsten, tungsten alloy, tungsten silicide or tungsten

ni tri de of 1§ NerRORdHGY Qlrcyit? bllaiASiherch e pdBSITRPFACiGH b Ty of ol aim 1

wherein the capacitor”dielectric region conprises at east one of alum num
oxi de and kefductivinastdldédridel0. The nenory circuitry of claim1 wherein the
cell electrode conprises a conductive netal nitride different in
conposition fromand in addition to the conductor netal layer. 11. The
menory cirditThe mémm'b/airmittﬁ)omame]i wherdig thaodtgragd ﬂodeale'ctmdeecxm'nprieda on the
conductive ne rcuitr erein, the

oot e auRivertheidlnfifias 381 nd BbalRA Rlethsfic reion fobnafises s Ralfone 805 ho

capaci tor divglifed 6tide ardGiatiure 6Kips.i ses at | east one of al um num oxi de and
haf ni um oxi de. 13. The nenory circuitry of claim1 conprising DRAM
circuitry. 14. The nmenory circuitry of claiml wherein the storage node

el ectrodes 19f $rd HeérylcR@ftry oS R lodtonl:phﬁngb‘RAéM thtigf. menory cell capacitors
conprise a container Shape, with t

14. The memory circuitry of claim 1 wherein the storage node electrodes of said at least

some of the plurality of memory cell capacitors comprise a container shape, with the

polysilicon filling last-remaining volume of said container shape.

15. Memory circuitry comprising:

a memory array comprising a plurality of memory cell capacitors, individual of the
capacitors comprising a storage node electrode, a capacitor dielectric region, and a cell
electrode; the cell electrode being commonly shared among at least some of the plurality of
memory cell capacitors within the memory array; and

the cell electrode within the memory array comprising a conductor metal layer
comprising at least one of elemental tungsten, a tungsten alloy, tungsten silicide and
tungsten nitride; the cell electrode comprising a conductive metal nitride different in
composition from and in addition to the conductor metal layer; polysilicon being received
over the conductor metal layer and over the conductive metal nitride; the conductor metal
layer and the polysilicon being received over the storage node electrodes of said at least
some of the plurality of memory cell capacitors; the polysilicon being received on the
conductive metal nitride and on at least one of the elemental tungsten, tungsten alloy,

tungsten silicide or tungsten nitride of the conductor metal layer.

10



polysilicon filling |ast-remaining volune of said contai ner shape. 15.
Menmory circuitry conprising: a nmenory array conprising a plurality of nmenory
cell capacitors, individual of the capacitors conprising a storage node

el ectrode, a capacitor dielectric region, and a cell electrode; the cel

el ectrode heéi nfhecroemaylcircistnppidaimnidnghesdin the pslysibamss sibstaft@llpllaserally t y of

menory cel | aC|t al nd the cell electrode
wi thin the W@%%Fyegr °88ﬂ5ﬁ“§P%3 EH ﬁd { %hm Tm?%@g?ﬂhconprising at

| east one of elenental tungsten, a tungsten al oy, tungsten silicide and
tungsten thrlgg the cell electrode conprising a conductive netal nitride
di f ferent SRS EPEN PBHI3d in addition to the conductor netal |ayer

pol ysi l'i con bej RgmbEuRiay @6mprNEy a ﬂlﬁi@lltﬁ_‘/%ﬂHiéﬁnb@rcemé&[ﬁbltdrayﬂﬁwdﬁm obther the
conductive netal nitrjde; %e conduct or et al er and the poIYS|I|con

bei ng rece.cm@eltqw@mnrﬁ@g§tsmr%€g@0%ﬁ@tr@%etcmaa\é%r deﬁ)r{e%ﬁ rgeign adasell sone of
the plural iefeyirQfe: ﬂﬂ@g@ﬁféfec@n%hé bR NySshale EmBRY M%ake 5991@ o?ﬁieq,%rmgf@f ved on

the conductive met nitride and on at | east one of the el enment t ungst en,
t ungst en almempry celligapasitens wathin the emery arayigoden nitride of the conductor

metal |ayer. ﬁm %@1 eléml%figglmﬁ%hechérﬁ&?taFrXXM&anglsﬁgWc&rlr’d ‘é’f&?ﬁq‘%{ai‘ngé}e polysi i con

is substanti al atera coext en con uctlve tal nitride at
| east wit hlcmnpl’rrmgmﬂuasty)napf agmenta'll tunightem Ryungste alldyg sungm'qmlucsdemyd a nenory
array conpris of nenor acitor of the

hpani ¢ or b e BPp iR MY phe REAREL G EEe oTRRAG RERDmeTe g O]
regi on, andneﬁ?al tgkd andeﬁeqmuysnden béliﬂ@rec@bdd ovbahé it&dge Ilimlle regcn@mma;d ahar ed
anong at jast son? tqe urallt n% y cell gfﬁ rs wi thin the
mermory ar r &5PSt samA ot fhe plugality Berpory 48 %P?‘H'ioﬁ REOTHUASE fretal 2w PelBRpri sing a
conduct or G&‘eﬁ/kd bayY 8hly a%fﬂ%lo{i b4ed uﬂﬁw&&%ﬁsaﬂ%ﬁ)r&ge BieaBRiats drumast en, a
tungsten al | oy, tungften silicide and tungsten nitride; polysilicon being

recei ved oVesst some of the @lwaltsy ofraemagry cal{@paciiofe conduct or netal |ayer and the
pol ysilicon being received over the storage node el ectrodes of said at

| east some of the plurality of menory cell capacitors, the conductor netal

| ayer bei nd8. r Msaonedrcorycomptisingi porti on of each individual of said storage

node el ectrodeg, of RAifl Amoh&AS pISATE Pnehids RhEALIY, iR ARIRE Hece! |

capaci tors.
capacitors comprising a storage node electrode, a capacitor dielectric region, and a cell

electrode; the cell electrode being commonly shared among at least some of the plurality of
memory cell capacitors within the memory array; and

the cell electrode within the memory array comprising a conductor metal layer
comprising at least one of elemental tungsten, a tungsten alloy, tungsten silicide and
tungsten nitride; polysilicon being received over the conductor metal layer; the conductor
metal layer and the polysilicon being received over the storage node electrodes of said at
least some of the plurality of memory cell capacitors, the storage node electrodes of said at
least some of the plurality of memory cell capacitors comprising a container shape, the
conductor metal layer being received over only a portion of each container shape of said

storage node electrodes of said at least some of the plurality of memory cell capacitors.

19. Memory circuitry comprising:

a memory array comprising a plurality of memory cell capacitors, individual of the
capacitors comprising a storage node electrode, a capacitor dielectric region, and a cell
electrode; the cell electrode being commonly shared among at least some of the plurality of

memory cell capacitors within the memory array;

11



18. Menory circuitry conprising: a nmenory array conprising a plurality of
menory cell capacitors, individual of the capacitors conprising a storage
node el ectrode, a capacitor dielectric region, and a cell electrode; the
cell electrode being conmmonly shared anong at | east sone of the plurality of
menory celle celhplagicde mithini thdwnemonyarmeoonpriseagr ay; and the cell el ectrode
within the nmenpry arra r.i sl ng a.conductor netal |ayer conprising at

| east one of ef& ndH?tgF}{'%e ar(ggg?%eﬁl?yeg’ atnfimgst en alloy, tungsten silicide and
tungsten nitri cedugoel iaalllayeo torigising at e biedt etenesntal fudgaan)dumigsien aikyal | ayer;
t he conduct or tal layer and.the polysilicon being received over the

Stor age. noHIEe Shtgd Singred Bivifenne Sprdiior wiRLayss bPRe ST 1y of nemory
cel | capagbhfisiion i3 thE nAGRIVE ARkl Ri@fetlfReQRd Of said at | east some of the
plurality of menory cell capacitors conprising a container shap t he

e
conduct or et aPolyHleoR ressiveg Oy bethwé the sorducibienyetal nifgde fayer apd thegerdusiont ai ner
shape of %#a‘ijlay&'f Mk 28RuPAEen &l %ﬁiﬂ@fg?e?,gtﬂé c':\glﬁhcgo%ctélqgﬁp AP p &Y sifiddf

plurality of nenory cell capacitors.” 19. nory circuitry cohprising: a
menory ar beigg teesiped avenigie stopsigei nedeiclegtrodes nbsaist af laast| some gpthe iptuoal gy off ndi vi dual of
the capag risl o . r htor dielectric
regi on, a%gﬁ%ﬁggﬁﬁﬁﬁgﬁégﬁg% éfﬁ@ﬁgggéﬁﬁgg?g%%gOggg§EP%68€@§%%%|y shar ed
anong at kkasidesomre of the plurality of nmenory cell capacitors within the
menory array; 11 the cell electrode within the nenory array conprising: a
conductive nmetal nitride |ayer; and conductor netal |ayer conprising at

| east one20f elTkRemahady circwigs beelaimal % wikgsh the palybitiyon is bubs@atialy 1&bhilgi de and
tungsten nitride; tﬁﬁﬁcon uct or et al Layer bei n ,deferent in conposition
from the ERFFIRIT YED thecandusiiyemeial nittide ?efé‘htia%m"ggli‘ § BEHODBY ved over both
of the conductive nmetal nitride |ayer and the conductor netal |ayer; the
conductive netal nitride |ayer, the conductor netal |ayer and the

pol ysilicdh béhhgemegeirgey efepim Hevherdn g sondygier areatlyddescayedoyed at

| east somg,Qbnddgvdhithdlitriay 1296, menmory cell capacitors, the polysilicon not
conprising a conductive part of the cell electrode. 20. The nenory

circuitry of claim19 wherein the polysilicon is substantially laterally

22. The memory circuitry of claim 21 wherein the conductor metal layer is received on

the conductive metal nitride layer.

23. The memory circuitry of claim 19 wherein the conductive metal nitride layer is

received over the conductor metal layer.

24. The memory circuitry of claim 23 wherein the conductive metal nitride layer is received

on the conductor metal layer.

25. The memory circuitry of claim 19 wherein the polysilicon is received on at least one
of: a) the conductive metal nitride layer, and b) at least one of the elemental tungsten,

tungsten alloy, tungsten silicide or tungsten nitride of the conductor metal layer.

26. The memory circuitry of claim 25 wherein the polysilicon is received on the

conductive metal nitride layer.

27. The memory circuitry of claim 25 wherein the polysilicon is received on the at least
one of the elemental tungsten, tungsten alloy, tungsten silicide or tungsten nitride of the

conductor metal layer.
12



coextensive wth the conductive netal nitride layer at |east wthin the
menory array. 21. The nenory circuitry of claim 19 wherein the conductor
netal |ayer is received over the conductive netal nitride |ayer. 22. The
menory circuitry of claim21 wherein the conductor netal |ayer is received
on the conductive netal nitride Iayer 23. The nmenory circuitry of claim19
wherein t co ductlve net al 'tng % ﬁ @§Fe|ved %Wer he conduct or
netal | ay&t. “T‘p'f{léo%%‘?@' Iladlal r"i}w N BY' M 29 HSFRY Y R flict i ve
met al ni tﬁ)itdeecdnawlve nStal GiGRic\8dr, afb) b Rast@AElofthO¢lemBital tulgdiehtungdfen The
nenDry C|r uitr claim19 wherein_the polysilicon is received on at | east
one fyttﬁégs s |°\r/3‘nﬂi§?‘h’?m‘rﬁlief’ﬁhaéoqdﬁ?@rrmetélr'lﬁy%) at | east one of the
elenental tungsten, tungsten alloy, tungsten silicide or tungsten nitride
of the conductor netal |ayer. 26. The nmenory circuitry of claim25 wherein
the pol ys?¥i coRhememesy eirgisay of laime8 vsreinihe pelisikigonds reeqivadi asghg ayer . 27. The
menory CIE&M?&R%HQE &h@kqh%5 wherein the polysilicon is received on the at

| east one o enenta tungsten, tungsten alloy, tungsten silicide or
tungsten nitride of the conductor netal |ayer. 12 28. The nenory circuitry
of claim whey el . SNe ' e : t he
condut | vamet e Ppdry GuBy Bt iR i RE pUEHIGR PR AR Flacted)

t ungst en, oﬁauf@&tedaamanall tunygstert, umgséreailos) thngstedeﬂmrdebutmggsﬁmlmdb of the of t he
conduct or taI % er 29. The nmenory circuitry of claim 28 wherein the

pol ysi | i cE F@mPB é &G on the conductive metal nitride |ayer. 30. The
menory circuitry of claim28 wherein the polysilicon is received on the at

| east one of the elenental tung sten tungsten all oy, tungsten silicide or
tungsten Alt ruai&raqmerﬁémﬁ%afwé%l@r 9 phergin ay@wuctsrlmetﬂHéY%%Prgﬁeﬁu rcuitry of
claim19 vhgeRhiRudgdenconductor nmetal |ayer conprises elemental tungsten.
32. The nmenory circuitry of claim 19 wherein the conductor netal |ayer
conprises tungsten silicide.

32. The memory circuitry of claim 19 wherein the conductor metal layer comprises

tungsten silicide.

33. The memory circuitry of claim 19 wherein the conductor metal layer comprises

tungsten nitride.

34. The memory circuitry of claim 19 wherein the conductor metal layer comprises a

tungsten alloy.

35. The memory circuitry of claim 19 wherein the conductor metal layer comprises at

least two of elemental tungsten, a tungsten alloy, tungsten silicide and tungsten nitride.

36. The memory circuitry of claim 19 wherein the polysilicon is not conductively doped

with any conductivity enhancing impurity.

37. The memory circuitry of claim 21 wherein the polysilicon is substantially laterally

coextensive with the conductive metal nitride layer at least within the memory array.

38. The memory circuitry of claim 19 wherein the storage node electrodes of said at least

some of the plurality of memory cell capacitors comprise a container shape, with the

13



33. The nenory circuitry of claim19 wherein the conductor netal |ayer
conprises tungsten nitride. 34. The nmenory circuitry of claim19 wherein
the conductor netal |ayer conprises a tungsten alloy. 35. The nenory
circuitry of claim19 wherein the conductor netal |ayer conprises at |east
two of el polwilicah fillingdsst-eamaiing volgst efisasll dootginet sheyggst en si | i ci de and tungsten
nitride. 36. The nenory circuitry of claim19 wherein the polysilicon is not
conductively doped wth any conductivity enhancing inmpurity. 37. The nenory
circuitry3of crimemdryshaligy of ddie 19RbiptidinCORAMcifculst antial ly laterally
coextensive wth the conductive netal nitride layer at |east within the
menory array. 38. The nenory circuitry of claim 19 wherein the storage node

el ectrodego of SRmAryAlirchi@gebmpi@nE of the plurality of menmory cell capacitors
conprise a container shape, with the 13 polysilicon filling |ast-remaining

vol une of sai da BEHERiAAY CYRRjping agguraklity of Wemaweﬁpmamrwn%wd@ql afthe 19
conpri si ng, R%Fé &M mhga ragéﬁode'\é‘?é@ﬁ &, G4 QH{& Biéle%&fégé% ja Ee)MENOrY array
ce In dua

conpri sing a pl ur al |ty o menory cap citors of the
capaci t or sle@mdprthscreﬂgleatrgded:eag@ommglyeswcd arpehe, at leagapae pf the pliradityeaft ri ¢

regi on, (%hnémgkggﬁhggamnkgﬁrggh%’electrode bei ng commonly shared

anong at eas I"ur menory cell capacitors within the
menory array, ﬁxbeelt:ﬂédtroéd:wuhmlcbenmcsrhlana}tdmmieingry array conprising: a

conductive netal |Hr|de aga&; and E conductor netal |ayer conprising at
| east one of ef EWRARTAYF MefRh §LdedaYel 3fingsten all oy, tungsten silicide and

tungsten nitri geindidier Bamdaet ecrm;mstnglat leaxy 6fic dTRIcn@nfll fuhgt@Nh tin@stercOMPOSi ti on
fromthe conductive metal nitride and polysilicaon received over both

of the coftRYctungstensilicide and fyngeten mlgw@ftﬁswdtlﬁ%r pgHduet Being dierent inayer: the

conduct i VeofiRisitibn fomthdonladRE metal RitsdRN5)eE A Metal layer and the
pol ysilicon being received over the storage node el ectrodes of said at

| east some of PHesiligonreseived ovsr bothefrihe gonduptiveangsd mittids lgyertapndthe spydsictor con
being r ecﬁiey‘féﬁﬁ é?“thP%Jau& ve nfbkal hitRdCOME UL &o‘ﬁﬂué?&trﬁétal wye} Sdddfe h&}’sﬂ cona@nd b) at

| east one 0 emental tungsten,  tungsten alloy, ‘tungste |C|de or
being received over the storage node electrodes of said at least some of the plurality of

memory cell capacitors, the polysilicon being received on both of: a) the conductive metal
nitride layer, and b) at least one of the elemental tungsten, tungsten alloy, tungsten silicide or

tungsten nitride of the conductor metal layer.

41. Memory circuitry comprising:

a memory array comprising a plurality of memory cell capacitors, individual of the
capacitors comprising a storage node electrode, a capacitor dielectric region, and a cell
electrode; the cell electrode being commonly shared among at least some of the plurality of
memory cell capacitors within the memory array;

the cell electrode within the memory array comprising:

a conductive metal nitride layer; and

a conductor metal layer comprising at least one of elemental tungsten, a tungsten
alloy, tungsten silicide and tungsten nitride; the conductor metal layer being different in
composition from the conductive metal nitride layer; and

polysilicon received over both of the conductive metal nitride layer and the conductor
metal layer; the conductive metal nitride layer, the conductor metal layer and the polysilicon

being received over the storage node electrodes of said at least some of the plurality of
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tungsten nitride of the conductor netal layer. 41. Menory circuitry
conprising: a nenory array conprising a plurality of nenory cell capacitors,
i ndi vidual of the capacitors conprising a storage node el ectrode, a
capacitor dielectric region, and a cell electrode; the cell electrode being
comonl y shmpaobeﬁmmgitcas tlhesa}sducgmmtabiaytmiqglrmemed byer@hly apomtmyof eadhl

capaci tors_w. he. c el ectro thin the nory
array conpe gl s SiolRERee it of Wit rea eI et S Qe BT et

| ayer conpapasitong at | east one of elenmental tungsten, a tungsten all oy,
tungsten silicide and tungsten nitride; the conductor netal |ayer being
different in conposition fromthe conductive nmetal nitride |ayer; and

pol ysilican retr M@ﬂo@\éﬂéulbpbfblﬂfn A1Reheshd Goridveriveehe] nfittilld lagke id ayer and the
conductor metal t he conductive netal nitrijde uﬁéug t he conductor
0

met al IayéeFeléi‘?i’oovtehéY‘ifc?P%'i“fliV@Bﬁ' of gaid pigrapepedepleqresire of § a8t s9ué ohode

eIectrodegwq%nﬁﬁygﬁﬂ&n&§@§ﬂcﬁﬁaﬁnpf the plurality of 14 nenory cel
capacitors, the ctonductor netal |ayer being received over only a portion of

each individual of said storage node el ectrodes of said at |east sone of

the BLUTALLLY He MBARSNGRLL or GARANRLSY, iiZond Ufor FRIRIN oAU LR KR! ol al m

41 mhereln 't he con uctive 1tri recei ve of each
i ndi vi duatheebnduaiivt rsétamitgide hgadearellthmmnduimge mﬁtakmtrdieaayef saemwsd)maer aﬂ t he

Phor ot . ot B shig SRR RO Soctr s o L TR B AR T v ot o

nitride | apgabiy @lidagabigorsonductive nmetal nitride Iayer is received over al
of each individual of said storage node el ectrodes of said at |east sone of
the plurality of nenory cell capacitors. 44. Menory circuitry conprising: a

NMENDry aruay CM¥RohsdiRgitd cBhpfighd:ty of menory cel | capa0|tors i ndi vi dual of
the capacitors conprising a storage node el ectrode, . ggaC|tor dielectric
‘Pfér

region, and a @Blemorygiray comprsing hrlurahity|of gremept Gl sanssi v el thehar ed
among at 'aﬁé&br?%r%gfa%r&%%@é didcYro®d, a APRBRIr MichRlrlc rEABRGhE REsiI Wi thin the

menory array,
electrode; the cell electrode being commonly shared among at least some of the plurality of

memory cell capacitors within the memory array;

the cell electrode within the memory array comprising:

a conductive metal nitride layer; and a conductor metal layer comprising at least one
of elemental tungsten, a tungsten alloy, tungsten silicide and tungsten nitride;

the conductor metal layer being different in composition from the conductive metal
nitride layer; and

polysilicon received over both of the conductive metal nitride layer and the conductor
metal layer; the conductive metal nitride layer, the conductor metal layer and the polysilicon
being received over the storage node electrodes of said at least some of the plurality of
memory cell capacitors, the storage node electrodes of said at least some of the plurality of
memory cell capacitors comprising a container shape, the conductor metal layer being
received over only a portion of each container shape of said storage node electrodes of said at

least some of the plurality of memory cell capacitors.
45. The memory circuitry of claim 44 wherein the conductive metal nitride layer is

received over all of each individual of said storage node electrodes of said at least some of

the plurality of memory cell capacitors.
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the cell electrode within the nenory array conprising: a conductive netal
nitride |layer; and a conductor netal |ayer conprising at |east one of

el enental tungsten, a tungsten alloy, tungsten silicide and tungsten
nitride; the conductor netal |ayer being different in conposition fromthe
conductive nmetal nitride layer; and polysilicon received over both of the

conduct i vge met fhe Rihéry ‘éﬁcdn@/ 6f claRAtIR &0 MELSh@Ictor H}%Ea@ laytaY Rleivéd Wer
conductive nmetal nitrid er, the conductor netal | ayér and the

pol ysi | i cthe consturtiyg m@%}@mé@l aWefr‘ndtthFECOQt“mU&@@e‘iﬁIb@Eldé layex tsmféye@wves aild at
| east SO'TSfé%I?h i cf%wf%&lhfs%r %E nod”éﬁ‘e“é%& de%%réal& &S s%@%%ﬁglfe ?urélh?faf‘ge node

el ectrodes of sal | east sonme o e plurality o ry cell capacitors

conpr i si ngeaoyowtl admeitorshape, t he conductor netal |ayer being received over

only a portion of each container shape of said storage node el ectrodes of

said at |east sone of the plurality of nmenory cell capacitors. 45. The

menory cintuitN&nmﬁuﬁmahnmdﬂpMﬁq;ein t he conductive nmetal nitride layer is

recei ved over all of each individ of .said ra e. node eleﬁt %des of said
cef st a5t

at |east some dDFCMPRETEY GPEAPTIRE Gt “rFrBtPFSf 9‘6%‘87-‘4 fryrdividel ggthe The nenory

Circui try capacithddoMpfidinivd Siofigh nodeiectode] bl 6ipatitoi@iectricay@on, lafid 4 €dlei ved over
the conductive netal nitride. layer; and the conductive netal nitride |ayer

i s recei velgetedgrthegall elegirodeheingcommpnly shared amang; 4y least spmg of the aliraliteef r odes of

said at |ﬁéﬁltoryséeﬂ%a@htérb@lt&h%@:héé&y‘a&a .memory cel |l capacitors. 47. Menory
circuitry conprising: a menmory array conpri si ng a(& urality of menory cell
8

capaci tors, i ntheviotganodsfelactiedes baipaef @ ennipines haps andrgeeived (v thirgeontadge
el ectrode n%gmw Q ﬂ'aﬁ'u%ﬁfaﬁbecsﬂ'ic%@g@ﬂs and a cell electrode; fthe cel l

el ectrodeo% g commn y shared anong ‘at | east sone of the plurality of
menory cel | camaccltdtcsroaln:wtthmtlumemw@rryymmrymg:t he storage node el ectrodes

bei ng of a cont ai contai ner openings forned
within an insuf& %ﬁ%cetwgl e?agaﬁnéje l?’ﬁarﬁav'?%aecon r\er Sqa&ft rode within the nmenory

array conpri si agsndacteranétaldiyey ﬂecéﬁeécbdn thé Eondakeive ayel nivédel Ingr,ahcontaitiner shape;
a_conduct of TRY& comateng 1TSS one o Aomblsl erman Glelnesten ahSY, tohgstn GhciudYer+ the
conduct i vE*©l1ay prising 8 g ¥, tung

and tungsten nitride in contact with the conductive metal nitride layer; the conductor metal

layer being different in composition from the conductive metal nitride layer; and

polysilicon received on both of a) the at least one of the elemental tungsten, tungsten

alloy, tungsten silicide or tungsten nitride of the conductor metal layer and, b) the conductive

metal nitride layer; the conductive metal nitride layer, the conductor metal layer and the

polysilicon being received over the storage node electrodes of said at least some of the

plurality of memory cell capacitors; the polysilicon filling last-remaining volume of said

container shapes of the storage node electrodes.

48. The memory circuitry of claim 47 wherein the conductor metal layer comprises

elemental tungsten.

49, The memory circuitry of claim 47 wherein the conductor metal layer comprises

tungsten silicide.

50. The memory circuitry of claim 47 wherein the conductor metal layer comprises

tungsten nitride.
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metal |ayer conprising at |east one of elenental tungsten, a tungsten all oy,
tungsten silicide and tungsten nitride in contact with the conductive netal
nitride layer; the conductor netal |ayer being different in conposition
fromthe conductive netal nitride |ayer; and polysilicon received on both of
a) the at |east one of the elenental tungsten, tungsten alloy, tungsten
silicide gr. tungsh&horlirédittheofdlaiinlig vieriiitt esndi@bahethidy @t cafiptisebd t he
conductive netal nitride layer; the conductive netal nitride |ayer, the
conduct or YEgtenallokyer and the polysilicon being received over the storage
node el ectrodes of said at |east sone of the plurality of menory cel
capacitors; the polysilicon filling |ast-remaining volunme of said container
shapes of St-he Qhedﬁagmﬁaﬁét%%‘d@wge@mmhew@uﬁeﬁmml layer 6QmPtisgs ¢ff cl ai m 47
wher ein g G086t EL T TRRBYc], B COARN! BStenSlRTRANE lunkUnOSLER, 49. The

menory circuitry of claim47 wherein the conductor netal [ayer conprises

tungsten silicide. 50. The nmenory circuitry of claim47 wherein the

conduct or t I ' .t LLide. - - :
circurtrySSr orog RS EROREY 8PS HOABHET P bibyffon < rity (R RoBRPEY

t ungst en akdmdyictivity enhbBheingenpirigy.ci rcui try of claim 47 wherein the conductor
netal |ayer conprises at |east two of elenental tungsten, a tungsten all oy,
tungsten silicide and tungsten nitride. 53. The nenory circuitry of claim47
wherein tbe polsiéhme®Rirttre oNdaiit47waleyeidhp polysiliddn is Roteomilidatdlyvddpgd enhanci ng
impurity. 54. The nenpry circujtry of claim47 wherein the polysilicon is
not condulthgay SPndesyety CtirRHP&IRPYEBnduct i vity enhancing inpurity. 55. The
menory circuitry of claim47 wherein the polysilicon is substantially

| aterally coextensive with the conductive netal nitride |ayer at |east

wi t hi n t h&5.nenbhgmeperygircsy of\iaprd/ vehereathe polysibeasris subsigntiadly dsterally arr ay
conpri si n%ﬁteﬂgiw V@itl‘n ¥ cOfdubBEhtal B5ibie 969‘?19&35 ?Whin‘t%gﬂlgr‘g%‘ré?f t he .
capacitors conprising a storage node electrode, a capacltor electric
region, and a cell electrode; the cell electrode being comonly shared

among at gg.aStMséglg% c?lfculjtxjg'f%ogllpllﬂiﬁé:i ty of

a memory array comprising a plurality of memory cell capacitors, individual of the

capacitors comprising a storage node electrode, a capacitor dielectric region, and a cell
electrode; the cell electrode being commonly shared among at least some of the plurality of
memory cell capacitors within the memory array; the storage node electrodes being of a
container shape and received within container openings formed within an insulative silicate
glass;

the cell electrode within the memory array comprising:

a conductive metal nitride layer having a container shape;

a conductor metal layer received on the conductive metal nitride layer, the
conductive metal layer comprising at least one of elemental tungsten, a tungsten alloy,
tungsten silicide and tungsten nitride in contact with the conductive metal nitride layer; the
conductor metal layer being different in composition from the conductive metal nitride layer;
and

polysilicon received on the at least one of the elemental tungsten, tungsten alloy,
tungsten silicide or tungsten nitride of the conductor metal layer; the conductive metal nitride
layer, the conductor metal layer and the polysilicon being received over the storage node
electrodes of said at least some of the plurality of memory cell capacitors; the polysilicon
filling last-remaining volume of said container shapes of the storage node electrodes, the

polysilicon not comprising a conductive part of the cell electrode.
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menory cell capacitors within the nenory array; the storage node el ectrodes
being of a container shape and received w thin container openings forned
within an insulative silicate glass; the cell electrode within the nenory
array conprising: a conductive nmetal nitride | ayer having a container shape;
a conductor netal |ayer received on the conductive nmetal nitride |ayer, the

conduct i sy, met\admdr¥ReuittPEIprzingg at | east one of elenental tungsten, a
tungsten alloy, tungsten silicide and tungsten nitride in contact with the

conduct i ve met2dRemqry prdyecomppising a phealitcefieridans pelhaspagitorsaipdividyal afghedi £ f er ent

in Corrposdaf’dcﬁ&sfclirﬁﬁplsilrtﬁ &&Qég-’tfcﬁb Eﬁctfﬂ%aécaﬂicﬁt&' H8edtAY Riion, #AG Q! ysi I icon
received on the at |east one of the elenental tungsten, 3tungfsten al | oy,

t ungst en ddcirpds; the colf eleetrngs being perpmerde shafedtameng etrlen;t:mre qfghepluabityef . t he

conducti Vrﬁenﬁ%%@éll & 5&90%%13‘)11?%@';11%"{?@?“ ntﬂé’&&% }ec!r(?l}égg 2 SE g?} he

pol ysilicon I ng ecelve over Ta e n sai d at

| east somentainet sthepepind rr@;leivbglwdthinrcemmyr aperhlhgscfaqmmwlt}msan inkdatpyelsifisatt i con
filling | st-remsu ni ng vol une of said contai ner shapes of the storage node
el ect r odes®*%t he pol ysilicon not conprising a conductive part of the cell
el ectrode. 17 thelcellMRomsde wiithird this ifeyhofyOdiialy icBinpr@singd Menory array conprising a

plurality of neno cel | tors,.individual of the capacitors
conprising a satCBP‘i{'éBV%‘Bﬁtél %F@Eiaryﬁrcf@“nﬁa&%‘ﬁ%ﬂ&?‘tsh?pedi el ectric region, and a

cel I el ectrodeondRfor GRlal 1a9b86deived @n BRIcBAICVIREADiFIRA 96 &@Q&ﬁu@ﬁve' east
sone of the pI urality of nenory cell capacitors within t he nenory array,

t he st or JBdalA¥COBPEYRE Ydeast Miohglemental tungsten. thrgste RHoye tungsten @E‘éii‘?/ed Wi t hin

cont ai ner,,aReRLBOSi iR INEH M &iith the @BnduBSH! Al HRridd ia&&aﬁqé coflué®Smetaine cel |
el ectrode within the menory array conprising: a conductive netal nitride

| ayer havlayegban@diﬁfmmarcomh@peon fmnc@ndmdwemaémm@pﬁeyerr@del ved on the
conduct i ve Teldlyabd fetfydabiShe u 16 GROFHE Lok Ereal A Blen AUELLARTRY] 110 2

| east one of dl un sten, a tun en alloy, Tungsten silicide and
t ungst en tongsten delcida ocmngmltmmde bt thé eondwdtmétal\leyermheadondmdnwe detal siyrede; t he
ﬁg? S_FC;?: lfi}{e&éﬁlq %ﬂl}g? cgz"rr egaqllglygr a(ljxfdft{le po y5111c|orl;] bé:lrcl)g egg'nl/édl over tfhcre gtgnratgct,] SodcceondUCt 've

electrodes of said at least some of the plurality of memory cell capacitors; the polysilicon

filling last-remaining volume of said container shapes of the storage node electrodes, the

conductor metal layer being received over only a portion of each individual of said storage

node electrodes of said at least some of the plurality of memory cell capacitors.

58. Memory circuitry comprising:

a memory array comprising a plurality of memory cell capacitors, individual of the
capacitors comprising a storage node electrode, a capacitor dielectric region, and a cell
electrode; the cell electrode being commonly shared among at least some of the plurality of
memory cell capacitors within the memory array; the storage node electrodes being of a
container shape and received within container openings formed within an insulative silicate
glass;

the cell electrode within the memory array comprising:

a conductive metal nitride layer having a container shape;

a conductor metal layer received on the conductive metal nitride layer, the conductive
metal layer comprising at least one of elemental tungsten, a tungsten alloy, tungsten silicide
and tungsten nitride in contact with the conductive metal nitride layer; the conductor metal

layer being different in composition from the conductive metal nitride layer; and
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pol ysilicon received on the at |east one of the elenental tungsten, tungsten
all oy, tungsten silicide or tungsten nitride of the conductor netal |ayer;
the conductive netal nitride |ayer, the conductor netal |ayer and the

pol ysilicon being received over the storage node electrodes of said at

| east some of the plurality of nmenory cell capacitors; the polysilicon

filling |ast-reRishicogrevdledtn thé at3estbn NihdeRfkentaNapSEnOlunghs 8bpr age node
el ectrodes, the _conductor netal | ayer being received over only a portion of

each i ndi viipesin sficide o pngsten nifgide omaém@rl@e&m@eﬂégye&fth%%qnéufétvems t sone of

the pl ural jifride lyerTRIERENduERE beﬁﬂﬁ?&'aﬁ@fh@ poRSilicMUTRIe&ived idriie GQRRY 1 SiNg: a
menory array conprising a P uralit mefory cel I” capacitors, individual of
&

the capachadeelscteadapefisaidragleast serae be Plbﬁbtyafé@m%d@“ capacipraci t or diel ectric
region, and a Ctﬁé é’reys(ﬁ c%ﬁtf"ilﬂ%%sﬂ nﬁr?% olxﬁh@&ﬁs@xfa@‘c’smpﬁk QUFRRlwrapar ed

anong at | east | ur nmenory ce capg0|tors wthin the
menory ar reoge eteaebdsi drea@éwdmdxeb@hgewbstmdeﬁy h&rally coéxtensiveovithadhever shape and

recei ved mh;hlﬁvcont 191elﬂﬁ Q gf Kor d %ﬁ}h&glan i nsul ative silicate
gl ass; the"BdFve LIRS SISO 78 #%hpr i si ng: a conduct i ve
metal nitride |tB§/éIfndhcﬁMl igaldayeobding reedivedloxpreonlyea partichicfteath imdividuall oty er

recei ved on.} he con uctiv e he .conductive netal |ayer
oo 1 o1 o Sorade ot b ise it al it e gl G GEmR Salicapetdtmgst an

silicide and tungsten nitride in contact with the conductive netal nitride
| ayer; the conductor netal |ayer being different in conposition fromthe
conduct i V& metMEMeTy irFUMEy fomRsisingand 18 pol ysilicon received on the at | east

one of the el gnRpig aﬁm{pﬁgngﬁﬂﬁﬂaﬁftﬁ&@énll&ycell dap Gk IhdViduh Cordie OF

tungsten nitride of  theé conduc metal |ayer; the conductive metal nitride
| ayer, t heepasoord gempnisinest dprageode elaﬁcpdp,rﬁecapaﬂltyrsdwlr:@bﬁrelsmnngldraé@lé| ved over the

Storage  ARHSSliRSk o0 benghohnibyl SR AR Okt Ml gf Merory

cell capacitors; I'ng last=renal ni ng

cont ai nermahmpedl @baditioss veithom ﬁ)gmemmdzarrael the stpmgesqdetehetrqmb yﬁsaid z:tdﬁastbel ng

substantiallﬁ k@terall coextensive.w t p oo d? ive netal nitride |ayer
f ather S aP avin

at |east S"f Pﬁgloﬁé g capac}t?ré com%rlsdn gtal'uce0 EORaUE mtiemfia“g?él?a Bei ng
recei ved suMedes;anlly a portion of each individual of said storage node
el ectrodes of sai ?t uFast sone of the p Iurallty of renory cell capacitors.
the cell electrode within the memory array comprising a@ conductor metal layer
comprising at least one of elemental tungsten, a tungsten alloy, tungsten silicide and tungsten
nitride; polysilicon being received over the conductor metal layer; the conductor metal layer
and the polysilicon being received over all of the internal container surfaces of individual of
the storage node electrodes of said at least some of the plurality of memory cell capacitors,

the polysilicon not comprising a conductive part of the cell electrode.

60. The memory circuitry of claim 1 wherein the conductor metal layer comprises

elemental tungsten.

61. The memory circuitry of claim 1 wherein the conductor metal layer comprises

tungsten silicide.

62. The memory circuitry of claim 1 wherein the conductor metal layer comprises

tungsten nitride.

63.  The memory circuitry of claim 1 wherein the conductor metal layer comprises a

tungsten alloy.
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59. Menory circuitry conprising: a nenory array conprising a plurality of
menory cell capacitors, individual of the capacitors conprising a storage
node el ectrode, a capacitor dielectric region, and a cell electrode; the
cell electrode being commonly shared anong at |east sone of the plurality of
menory cell capacitors within the nenDry array, the storage node el ectrodes

of sald agy | east meiRPCiRlch) Whelafl he ERBAGHAALE IBAMBIh <00y eaGont ai ner

shape haV|ng i nternal” cont sur aces; he ce ectro e wthin the
menory artwayf clempataldinggten, adgngitmtaboy, ftregsten $ihgide anddangpten sitndg. at | east one of
el enental tungsten, a tungsten alloy, tungsten silicide and tungsten
nitride; polysilicon being received over the conductor netal |ayer; the
conduct or65ret drhelnseyrety cimni:lrytdfelaboll ydieteircthe pdigdilivgn i coreltictimerdopkd  of t he

i nt er nal ntai ner surfaces.of individual of the storage node el ectrodes of
said at I%@E?W§8W£mgvnfw aGiNGAMPYY- of nenory cel | capacitors, the
polysilicon not conprising a conductive part of the cell electrode. 60. The

menory C|rCU|try of claiml| wherein the conductor netal |ayer conprises
el ement al %% ungdEFMOBLCIroPHEY HHERP y WFeEL e P%}Y%IFCOEIISa‘ieFﬁl‘ied\MQé‘F tepsh opef

conduct or i BbabntAIaNREtek AMYsied 8oy, wgg&t Sitidk drinfigbten niddde of R ORAMRIGY Circuitry
of claiml wherein the conductor | ayer conprises tungsten nitride.

63. The neetdllgyesi rcuitry of claim 1 wherein the conductor metal |ayer
conprises a tungsten alloy. 19 64. The nmenory circuitry of claim1l wherein
the conductor netal |ayer conprises at |least two of elenental tungsten, a
tungst en @l | othetxmrgEy e'rDUi;i)d dfclage lazmdreinmgs:tpedtom diclectlie regién cofitpeiserabror y
CIrCUItr% Simw(%ap1 mhg& i n lmﬁmf éilicon is not conductively doped wth
any condu 8?|V|ty SNRLH crng 1 ur| The nenory circuitry of claiml
wherein the polysilicon is recelved on at |east one of the elenental
tungsten, tungsten allao u te or tungsten nitride of the
conduct or®®: met e MfERPEY C‘Y%“fry Gr%%g‘ %@ﬁ%’r"?“b‘#‘? £ qlgegrodiy cqumises 3RS n t he
capaci t ormgthialiiaé differehEidlicom pSsRAIftcEandah addition to the conductor metal layer.

69. The memory circuitry of claim 12 wherein the polysilicon is received on the

conductive metal nitride.

70. The memory circuitry of claim 12 wherein the polysilicon is received on the
conductive metal nitride and on at least one of the elemental tungsten, tungsten alloy,

tungsten silicide or tungsten nitride of the conductor metal layer.

71. The memory circuitry of claim 14 wherein the polysilicon is substantially laterally

coextensive with the conductive metal nitride at least within the memory array.

72. The memory circuitry of claim 1 wherein, the storage node electrodes comprise a
conductive metal nitride; and the capacitor dielectric region comprises at least one of

aluminum oxide and hafnium oxide.
73. The memory circuitry of claim 1 comprising DRAM circuitry.
74. Memory circuitry comprising:
a memory array comprising a plurality of memory cell capacitors, individual of the

capacitors comprising a storage node electrode, a capacitor dielectric region, and a cell
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| east one of al um num oxi de and haf ni um oxi de. 68. The nmenory circuitry of
claim1 wherein the cell electrode conprises a conductive netal nitride
different in conposition fromand in addition to the conductor netal |ayer.
69. The nmenory circuitry of claim12 wherein the polysilicon is received on
the conductive netal nitride. 70. The menory circuitry of claim 12 wherein

the pol ysdidc6@ tHeZell 8RAHNE UeiRp c&rﬁ'ﬁonl? MG NE afBsibonil dithdualie 0N at | east
one of the elenental tungsten, tungsten alloy, tungsten silicide or

t ungst en memary gell enpacitees weibhinithe memoneareay, thegterage Tade efgodes nbsayd dilsastui t ry of
clai m 14 wheref fAae, ?&Jél%’c'ﬁir)#cﬁt&gg%ﬁl i @?&oﬂ&ﬁdeﬁﬁ}{aﬁe l%ﬁin%riﬁ'ée}r%l confifitéf €nsi ve

r
with the conductive rl?g rtri t [Ffeast wt nenory array. 72. The
menory cisudaéesry of claim| wherein, the storage node el ectrodes conprise a

conductive rrettgl co ieierc'hg ; iﬁ-.'?:gthtehe c?}paci tor di.electric region conprises at

| east one of T i Y O ae” AR RaPhT i BRPUR"8 73, The menory circuitry of
claim 1 conpriadonducBDRANE@I titgide layyr; and’4. Menory circuitry conprising: a
menory array conprisin lurality of nenory cell capacitors, individual of
the capacit or&™® Wl“%@&g’ﬁr @F@F‘%ﬁ%md%"d&o“élo glemgrfal tungsten, AUNESEN di el ectri ¢
region, anRyausgich stididebCiuh2eR nitiag thedohd Rlo? elet0 UsetiRinaigasmanl y shared
anong at |east sone of the g uraljt menpry cell capacitors within the

” y. of
menory ar§egIpositipnsiren dre£qadys EFem%tP'éE%‘tdBH’é%r;@?d said at |east sonme of the

menory cell capagiiicof Rc&ORIVESEIAoAhE DRHANE meBD AR BG hOLGnAY:
container surfaces; the cell electrode wthin the nerory array conprising:

a conductnetel layer;dhe ¢oindydtiye meta) pitridedaydr, sheccondhgtor oretatiayer anfl shecpolysidingrt | si ng at
| east on |t t S i l.icide and
tungst en TG EEiT Oh b 1T 6l BuidBRHERs pEb Byl IR Bt © D0 B
from t he deanddsstof vad atdéaat sonietof ileteluralite of mematy pell yapadiiocy therpelysilicadnadver bot h
of the conductii ve m%it atl nitrt&% Ilﬂégcrr ﬁnd the conductor netal |ayer; the
conduct i vV&TREP'EP 2 /YT bevgplalétﬁ ° Y 8% uct or et al | ayer and the
polysilicon being received over all of the internal container surfaces of

I ndivi dua’}S. of ”lthré?nesrrgocr)}l; c?igc%itpyooq'%laim 21 wherein the polysilicon is substantially laterally

coextensive with the conductive metal nitride layer at least within the memory array.

76. The memory circuitry of claim 21 wherein the conductor metal layer is received over

the conductive metal nitride layer.

77. The memory circuitry of claim 23 wherein the conductor metal layer is received on

the conductive metal nitride layer.

78. The memory circuitry of claim 21 wherein the conductive metal nitride layer is

received over the conductor metal layer.

79. The memory circuitry of claim 25 wherein the conductive metal nitride layer is

received on the conductor metal layer.
80. The memory circuitry of claim 21 wherein the polysilicon is received on at least one

of: a) the conductive metal nitride layer, and b) at least one of the elemental tungsten,

tungsten alloy, tungsten silicide or tungsten nitride of the conductor metal layer.
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el ectrodes of said at |east sone of the plurality of menory cell capacitors,
the polysilicon not conprising a conductive part of the cell electrode. 75.
The nmenory circuitry of claim?21 wherein the polysilicon is substantially

| aterally coextensive with the conductive nmetal nitride |ayer at |east
within the nenory array. 76. The nenory circuitry of claim2l wherein the
conduct orgjmet ahe hRWRky dikuft MBS 2PW RErein RS oRRNIRBE [sir¥RivaB bAtheni tri de | ayer.
77. The menory circuitry of claim23 whereinthe conductor netal |ayer is
recei ved copductivremetaliiitide layer.- et al nitride layer. 78. The nmenory circuitry of
claim 21 wherein the conductive netal nitride layer is received over the
conductor netal layer. 79. The nenory circuitry of claim25 wherein the
conduct i V. metThke memory desuitryyof claing 27 whereinyleechodysiliche isgensivied bothermbteadt | ayer .

80. The ne ircuitr f i rei n:t.he polysilicon ds received on
at | east Ocr)lg'e%i:%g% f.em%ﬁa]ttﬁp( S%Bhtﬁiféhw\?ﬁ&ymﬁh gftgrh?l%lér“lied(g : %P n ltlg{&n{:’d0 f‘g?e at | east one
of the elmnéirtoaimetaligat en, tungsten alloy, tungsten silicide or tungsten
nitride of the conductor nmetal |ayer. 21 81. The nenory circuitry of claim
27 wherein the polysilicon is received on the conductive netal nitride

| ayer. 82. The menory circuitry of claim27 wherein the polysilicon is
received on the at |east one of the elenental tungsten, tungsten all oy,
tungsten silicide or tungsten nitride of the conductor netal |ayer. 22
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