WD 2006/ 020828 PCTI US20051028670 DESCRI PTION HEkfi OR'i' CIRCU TRY 5
TECHM CAL FIELD This invention relates to nenory circuitry. 10 .

BACI i GROUHD ART There are nmany different types of nmenory integrated
circuitry. vea®weomB2such circuitry utilizes a plurality pofT/usesmsnissnel |
capacitors received wwthin Ca nmenory array (including neaning sub-arrays)
of such capacitors. Individual of the capacitors include a storage node

el ectrode, a cell 15 electrode, and a capacitor dielectric region received
t herebetween. Further in sone nmenorpesepPtioy. the cell electrode is
commonly shared anmong the capacitors Within a nenory array. By way of

exanpl e only, one existing such {EMORY ceSDITRYCI rcuitry i s dynam c random
access mgnory (DRAM). Regardless, the nenory cell capacitors which are

fabricated can be of any 20 of various shapes, including stacked, trenched,
pl anar, and including those that have at |east their capacitor storage
nodes for nedEOHNMICRAQ/FIBLMEr or cup-like shape. An existing prior art nmenory
cell capacitor Cﬁ,nst.ruc.l on forns e stqgrage node el ectrode of titanium

t h
nitride, and witHNE RVGHHRN telatesfoPeRqry SICUSE ™ ogi on conpri sing one or a

conbi nati on of al um num oxi de and haf nium C oxi de. The other cell el ectrode
S compq ?d%@wi als, namely a titaniumnitride layer received on
t he capacit egion, conductively doped polysilicon received on
the titanium nitTheee aradmamyngifferent sidascoidmeneryiintegrated biecuitmdudmeel y
hi h step’ oS LaD R hy iRpbE MHbY & Hrerhf bl keBR I sobalveRa TR TS ¥
proyi de a geodmediteyi emraand(ihcndingr regringt subharrage)peef ssuahc atapagitasses
‘g'ol hn whi C']n{sﬂ?dlfatlOBP%e”%%ggﬁwasaiiﬁ'&hp&p%“is 9@ SodbY Ri@tdde, T 9 ZRfl-
ysilicon al'so provides go conformal step coVerage
15 electrode, and a capacitor dielectric 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).
Regardless, 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
C‘ 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 is 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

conponent s won26bb0feid ry peripheral to the nenory arraypcthR20903%g1d | con of
such conmponents WO 2006/ 020828 PCTI US2005/ 028670 provi des a good etch stop
function for etching contacts to these conductive materials in circuitry
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700C. Bor ophggagéren é.l.@.@b%yg} %%&eﬁ?&ﬁlhéféo@e? yﬁocabcéﬂam?wwrw.&mh%bevel
dielectric mhlch is usyally eposited before and after osition of an

al umi num oxi PSR! QQPnPUrﬁ‘?G genductivepgentacts day s i erlainligtesiayecied to
raptd ther W&ypcén@m@gxmdaw B B Merfisrgadrrd\g tapicany iféspaRidiag tthetell

sonet hi ng mhlch t occur res at or above 800C. Such
hi gh tenpereﬁﬁ?téo%efﬁg mgeqrose ’%Jﬁm@&@ﬁ & @HAYvi des activation of the
conduct it ty enhanmzagonrﬂmmwnurdommbs hafriidinnoxides prsy fEndediot, nmnrmtehi ng
uhi oh 1 ncr e3ses Lhe, el ot Lical 20 CQDAYEMY! Lah Ohe! MS208Y RRRLLARY"
Specmcally, a typical 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
L 3 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
C 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. C
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18 being shaply AueRi brdf adpicd ngs gﬁnaﬁgna%l e LRSS iBRlngd, egei ved
over sem conduct ive materi al . exa
15 conductively doped polysnhcon ayer recelved thereover, a more
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 layer 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
and 38 are provided within sem conductive material 12. Diffusion region 36
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and a cell electro .
An exemplary 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 exemplary preferred dielectrics include tantalum oxides, tantalates,

C titanates such as barium strontium titanate, and oxide-nitride-oxide (ONO)

materials.

In the depicted preferred embadiment, 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 composition

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 30 2086/020828exenpl ary preferred storage node el BETUSHES/9286Mrial |Is a
conductive netal nitride, for exanple titaniumnitride. Such el ectrodes

m ght conprise, consist essentially of, or consist of an exenplary
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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
C 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).
However, in a |l esser preferred enbodi nent, the invention contenplates the
reverse whereby conductive netal nitride |layer 54 is received over a
conduct or wad Zwbe/é28828r, i ncludi ng on such | ayer. 5 Regar gtcews009086ml ary
preferred conductive netal nitride |ayers are those described above in
connection with preferred storage node materials. An exenplary preferred
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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 regardless 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

C 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 being 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 netal l|ayer 56 is received over only a portion of each individual
of st or agWorRdepe02e828ct r odes 48, polysilicon 62 is al so PERESNeA28470
conductive 35 netal nitride 54. If conductor netal |ayer 56 is received over
all of each 6 WO 2006/020828 PCT/ US2005/028670 i ndividual of storage node
el ectrodes 48 of utt.hieanwroaldowsmﬁorfmnmeypne# brt, @aﬁa@é deksribghgrdihi AaY 62

ht b f ndyc
conduct or mEeal" feyEPTedsanarice. el CRReitat SRLALIE SR AEEIT cnge
for polysil polysilg2ni grovides 5@trAag31urffemerblaak36®0détmbfutmwlummitntﬂea&ed ably

fills ther g e pes.
Further in ?‘@gg%@. %'!'gél%pre e gdog%%%rg}d%qwgﬁléh% yS| Prgec P@%ﬁbﬁ' %3@?& |y
co- ext en§i vdepictéd capdeiterisve netal nitride 54, at least 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
nefsal | ayer 56 (whether such is partially as depicted or wholly as not

deWwrCct ed recei ved 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 C 25
conductor netal |ayer conprising at |least two of el enental tungsten, a
tungsten alloy, tungsten silicide and tungsten nitride, including any two,
three or four thereof. By way of exanple only, Fig. 3 depicts an alternate

enbodi nment Tﬁem Cn%%Q?l%Irr?eIa ig/yaf er fragment 10a. Like nunerals fromthe first

descri bed enbodiment are utilized where appropriate, with differences 30
being indicated with the suffix "a", or with different nunmerals. Fig. 3
depicts a, cel] electrogg 52a.conprising a conductor netal |ayer 56a
conprised of YBOWAFSYILY S8MPISNES7 conprising any two of el emental tungsten
a tungsten ald @ymoryREH t@fprising agildealitf Ofimbr iy ER Bapatitors, Gkelividianef ther ef er r ed
attributes are as descri be above, and of course, three or four of such

| ayers (i nEIPAEIIORGCOMPEISHE AStomee §p ecFra%P§3Paﬁ‘fQjIﬁ‘tekI5E‘°Jt"$lP‘I’z"8§? cetl \wo

2006/ 020828|eRfolt: 52U REEE R ingldoirlicAB shered o0t Yeakd s Bf ind phuditpsi or art,

and as descri bed herein, has been determi ned to reduce dielectric |eakage,
and it is BemoicsH ceppgitors withingbg memery @gay; 9pdvi des a stress buffer or bl ocks

oxi dation of tiladj éré@neaémtﬂﬁtmgem&g@ﬂ%ﬁ&m ﬁgihggic&ﬂu%ﬂneal gygcessing
subsequent to the formation of the d plCFéd apacitors. C 38 The invention
cl ai med i sconprisivigrablegstone efidlemsntat bymgstens i tupgsten shoyotupgstanrsilicidsangr i si ng a
plurality cehl. . L1or i ndi Vi : '
Dot 5 no re SR RERREN Rided LML BBl ROSIRLS
cell el ectreatiryertahé thegholysibik@cheaimgecdied ngerclnstangenodh aleatcbdasrofivgidat | east

f th I | ] f .. I i .thin th ;
ang the colrtePBEetblRRtaipnT TR Rl Poars 45 PO S BRGut or et a
I r  conpérdaétivg pait of haséll elegroaé. el emental tungsten, a tungsten all oy,

tungsten silicide and tungsten nitride; polysilicon being received over the
conductor netal |ayer; the conductor

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

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
C 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.



metal |ayer and the polysilicon being received over the storage node

el ectrodes of said at |east sone of the plurality of nmenory cel
capacitors, the polysilicon not conprising a conductive part of the cel
el ectrode. 2. The menory circuitry of claim1 wherein the conductor netal

| ayer conmpgi s : . r il CLLL . iml
wher ei n thg'cgﬂ§U§%§§?E%?g?§Pg§§rqgg#%??gggmﬁgﬁﬁé%?%ﬁﬁﬁgkﬁé¥%g&“ﬁ%QThe
menory ci r dagsttong olflurginginrpxidevahd hafhiwmdxédeconduct or nmetal | ayer conpri ses
tungsten nitride. 5. The menory circuitry of claim1 wherein the conductor
nmetal |ayer conprises a C tungsten alloy. 6. The nmenory circuitry of claim
| wherein tlhe Tmrdenseryciremtrabf dlzimelr wiranep theseld elattrdde agrhprisewa cafdugivenent al

t ungst en, ngst er |.o t ungsten silicide and.tungsten nitride. 7. The
renary i r Bt PSRt Y ot FOeabo A dlfioR Rk HORRLG mBBL AT L 6i
doped w th any conductivity enhancing inpurity. 8. The nenory circuitry of

claiml wherein the polysilicon.is received on .at |east. one the el enental
t ungst en, ﬁ Emg ee‘ﬂe‘B‘FrP' §reuitry, fldaim ] Ogyhierein e pgly S'ﬁiﬂﬁ‘d%fe’éﬂ“ﬁ{]‘f"rtpﬁe of the
conduct or comfuddveln@tnitri®. 9. The nmenory circuitry of claiml1 wherein the
capacitor dielectric region conprises at |east one of alum num oxi de and
haf ni um oxi de. 10. The nenory circuitry of claiml wherein the cel

el ectrode qONPThcRemeyCRAHNE bf dfm IMRhedinthd ftbrdge Hdb ERE®Hes EdnpzREROSI ti on
fromand in addition to the conductor metal layer. 11. The nmenpry circuitry

of cl ai m 16°nduetivsimeta! mirides ppdthe cangpitqr diclestrisiregion epmnrises at degstoneof ve net al

nitride. 12umlhgn 5880 HabdiGibkigy of claim | wherein, the storage node
eléférodes conprise a conductive netal nitride; and the capacitor

di ctric region conprises at |east one of alum num oxi de and haf ni um

oxide. C 133 Thf HEAGYXirblifrf ot difith Clonfphi@hf DR A WEi)."9 DRAM circuitry.

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

C 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.
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14. The nmenory circuitry of claim| wherein the storage node el ectrodes of
said at |least sone of the plurality of nmenory cell capacitors conprise a
cont ai ner shape, with the polysilicon filling |ast-remaining volune of said
cont ai ner shape. 15. Menory circuitry conprising: a nmenory array conprising
a pluralitygof Tﬁmﬁaﬁé{'ﬁggwlt @mﬁﬁldl@rvﬁlerellME gbl?Hﬂéo qg Jb@tgntla(l\’@@a%}laﬁ rs
conprising a stora e €lectro a capa Tectric regi on, and a
cel |l el ecroestbpsive Wéh thelchndsicive meselenitide atgea@b\mlbnﬂy nsﬂmryedrr@nong at | east
sone of the plurality of nenory cell capacitors within the nenory array;
and C the cell electrode within the nenory array conprising a conductor
metal |ayed7. chhmpbsmnqﬁamomBQSmgone of elenental tungsten a tungsten

al I oy, tungsten silicide and.

|tr|de
conprising a conau crtylarray Retal Smr% ata"ilralety(? la/n({encarlf’am Ffﬁ%agv' ual HP&‘F om and in
addi ti on t capabiercamtusingra st&é@lnoﬁ@gl&trpd@@lcmitorcdmechm ragion,anéavdt over the

conduct or tal, | ver. the conductive mnet nitride; conduct or
roral | ay SEehs e SRRt Fins oRufoRly et FORE § s o oL s el St

el ectrodes annoﬁy’aéed capacltérastithinsbémebrytahgy;ahair al i ty of nenory cell

capacitors; poLg5|I|con beji ng received on the conductive netal nitride
and on at | eas e S Eelentroffyithin ShRIREmOTY ATRGAMARISING A GRUERT BEabRYer t ungst en
silicide OkohptitG!# agtiohé bfj&erﬁéntaillﬂﬁlgﬁ&pqlﬂlﬁfggt@n ARdyatunb ABilicidéhnd6. The nmenory
circuitry of claim15 wherein the (yS|I|con is substantially laterally
coext ens? vemgRemnifride: ebvilisen PEBE Fraeiagd Yt the gendator maigk laygrs the FOHEO eI y
array. 17. MNesyRRY 4k E&%oﬁfsﬁxc&ﬁ’ﬂ@?ﬁg Rbdigkd ﬁeﬁ@é@ér&ig@ﬂ&d@éle&%@% bfSdafiht @
plyrality of menory c capacitors, individual of the capacitors

coérl si ng leastspwe atjde nbld@tseofemmweell eppacitoescihe oondyiter metel layerbeigzon, and a
cell elec | east
sone of thtéécglﬁgd O‘fepgn&gfp hnﬁh%?EJCRﬂﬁll&(ﬁJapgfﬁg@qw g%&ﬁ?ﬂgcﬁg{i ﬁiﬁ?ﬁ%ﬁ%{ry array;
and the celldastesbmebfthdplumllt)homnmwyndh@pgcitarsr ay conprising a conductor netal

| ayer conprising at |east one of elenmental tungsten, a tungsten all oy,
tungsten silicide and tungsten nitride; polysilicon being received over the
conduct or nﬁlahhhmmeﬁmuMheompﬁdm;tor met al Iayer and the polysilicon being
recei ved over the storage node el s of sa of t he

o oyt MmO Ry ComB e el e e Rl Spothineran S L0 OF R

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
C 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;
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received over only a portion of each individual of said storage node

el ectrodes of said at |east sone of the plurality of nmenory cel
capacitors. 18. Menory circuitry conprising: a nenory array conprising a
plurality of mermory cell capacitors, individual of the capacitors

conpri si nge@elpgl%ﬁggwngiqeh&hgﬁ&g,qggy conprfgei tor dielectric region, and a
cell electrode; the cell electifode being comonly shared anong at | east

sone of the p|%W@ﬁWﬂyeawwln@wbﬂ@we@nd capacitors within the nenDry array;
and the cell eéo‘ﬁﬁﬁd’t&‘?fet%‘l&f@f EortFSindBIRASY ot ST BenfeBAPluh S0 et al

| ayer conpri sing ast” one |'enental tungsten, a funggten a?1oy,
t ungst en Bingsteni stlecidgradd tungstgsnitridenthe ponductorpoétyidaer being differegt necei ved over the

conductorggﬁéglmkﬁ&% &Q?‘EQQQH&'ﬁﬁmeﬁagfgﬁi | ayer and the polysilicon

bei ng recel over t orage no ‘rodes of said at |east sone of
the plurality p)ﬂysnimrqcewed d)vechqnh(of thecendutthve nsetta:lmagdae lapat@néthecondndies of sai d

at least _so of . the ural i itors sing a

Cont af nor "SR thanafiifs e ekl BT eoPSistor A b bR FE TR GRRY o
portion oBelﬁgalelsbmsdnival theftoﬁbaﬁx&ie@fecﬁdﬂedof saidoit fege somelof tht phkalindes of sai d at
| east sone of th Iura menory cel.l, itors nDry circuitry
conpri si nﬁ’femglryrfﬁ c'éﬂr? 5@@%&5%&?9{5@3%%&%&@%& P%ﬁgtpg, capaci tors,
i ndi vi duatle@fodé.he capaC|tors conprising a storage node electrode, a

capacitor dielectric region, and a cell electrode; the cell electrode being
commonly shared anong at | east sonme of the plurality of nenory cel

capaci tor 50.Wi t B né &y TRERITY od14iAY19 Whbrdilie 9@1&&1@@9§db@sa@tlawymerml>t he menory
y conprising: _a conductive nmetal nitride and conduct or net al

| r conprerighsivg with the sendugtine nogtal @iteideolayes jat l@@ﬁhwg@ﬁﬁe HeMYM@EREN al | oy,
tungsten silicide and tungsten nitride; the conductor netal |ayer being
different in conposition fromthe conductive netal nitride |ayer; and

pol ysi | i cdh r ethd memoryeieuitypofclam Phwheraimiie ceriduetormmetal laydr iy ieektvedgyer and t he

conduct Orthe'ggﬁogl:m%%{&&’mthﬁ lagé}nductl ve nmetal nitride |ayer, the conductor
nmetal |ayer an e polysi on being received over the storage node

el ectrodes of said at |east sone of the plurality of nenory cel
capacitors, the, POLYSLIHERR BPUait Y TRIRD e FortRATNGELY Gy RN kedledldte cel !

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

C 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



el ectrode. 20. The nenory circuitry of claim19 wherein the polysilicon is
substantially laterally coextensive with the conductive netal nitride |ayer
at least within the nmenory array. 21. The menory circuitry of claim 19
wherein the conductor netal |ayer is received over the conductive netal
nitride layer. 22. The nenory circuitry of claim21 wherein the conductor
nmetal |ayer is received on the conductive netal nitride |ayer. 23. The
menory ci#&ui tThe negmazy airgnitnoofighrimd P whetein tho pelysdkidonds needivdd aniantyi ate of-ayer is
recei ved : : I j ' of claim
23 wher oi s ARUEOACHENEIICTELE and BAElcast o o RECIBRARE AL

conduct or allpgt tahgsieapdicide 26 tungiten niiside pfjthe corgluétor metalflaysrai m 19 wherein t he
polysilicon is received on at |least one of. a) the conductive netal nitride
| ayer, and b) at |east one of the elenental tungsten, tungsten all oy,
tungst en 29.1 i cTlebamaniory vingsttyeof ahdimr2i8 cdehein thé polgdliabuds @ceivadtamlthd ayer. 26. The
menory circ it.rg o{ c.Ithgrp 25 wherein the polysilicon is received on the
conduct i vEIHRFIXF mStal PiFTiE '9980er . 27. The nmemory circuitry of claim 25 wherein
the polysilicon is received on the at | east one of the el enental tungsten,
tungsten | oy,. tungsten siligcide gr tungsten njtride qof the conductor

met al | aygd'. 1Phegme Gfﬁélr?’r‘étﬁb?tffl%?‘rzgd‘fhfw ‘Fp‘r&]V%\““rﬁ"]‘.@eﬁ\ﬂﬁd&“ﬁh‘{ 2ﬁgeaf)tol ysilicon
i s recei Vgt @he@YmenANRingdten, tud}stéd 810§ QOEEdEh siigidg et Ahgdrtdiiride of @yer, and b)
at | east one of the elenental tungsten, tungsten al%oy, tungsten silicide
or tungst eRdpftermetd lyert he conductor netal layer. 29. The nenory circuitry
of claim28 wherein the polysilicon is received on the conductive netal

ni teide layer. 30. The nmenory circuitry of claim28 wherein the polysilicon
i sgLecei ved onThereemary cisenitry ofpimdf whigeeinethe pendpeipr metalgayes aomprisayyst en al | oy,
tungsten gihlglig6 Qe tungsten nitride of the conductor netal layer. C 31.
The nmenory Circul tgry of claim19 wherein the conductor netal |ayer conprises
el enental tungsten.

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.

C 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



32. The menory circuitry of claim 19 wherein the conductor netal |ayer
conprises tungsten silicide. 33. The nenory circuitry of claim19 wherein
the conductor netal |ayer conprises tungsten nitride. 34. The nenory
circuitry of claim19 wherein the conductor netal |ayer conprises a

tungsten alidkon ﬁu?ng-las{f-%aﬁmﬁ@wmﬁé Bffs‘f-lidé:p{taﬁlér s‘ﬁ%i;ﬂ:i. m 19 wherein the conduct or

netal |ayer” conpriseés at least two o enent al” tungsten, a tungsten all oy,
tungsten silicide and tungsten nitride. 36. The nenory circuitry of claim19

wherein t p il ird ﬁ“;p - ' ith any conductivity
enhanci ng%rrpgir-l?é?{l/%dl%g.@" %C#%@;lgg?#%ﬁ%?/ﬂgw%c& 21 wherein the
polysilicon is substantially laterally coextensive with the conductive

nmet al nitE'de ayer a%l\ll\i}]eggr% r\{viithi n the menory array. 38. The nenory
circuitry of clai mr £ WA el n T e storage node el ectrodes of said at |east
sone of the plamehonyyarray coneprizing aqebbrhlitg apmembdigresll capapitdrs éndividwah béthaer shape,
with the 133{({‘)@ ysili.con fti | 1ing,| s&-q}enai ni.g)g .\/fl ume of s%’ d 1ont ai ner
shape. 39%PHHEISTOMBFSINE P So[FEt PSHeSIeckpdss ATapaciob isIeCEic e thmAR 2Fd cui try.  40.
Menory ci éledioti¢; theCeiRlecBodedieing cORMDAY sRArédymen@Plchsistige af tht pluadlint of of nenory
cell capacitors, indiyVvi du&lliéof the capacitors conprising a storage node

el ect r odeMemOR £FL eapagiforyVEhip e MeMQryaityy  and a cel |l el ectrode; the cel

el ectrode bei nge cQNaBtbYe #igh ek rAemsrY aMdy dodpsitingone of the plurality of
menory cell capacitors within the nmenory array; the cell electrode within

the menory ar raSPrdestiye mefahgitridedayegadict i ve netal nitride layer; and a

conduct or et aj ¢ dn@y@sr r@AMyePidhhrRing hBRE o T eRincRlaPIRALG] 2 hidpGSE €N, a
tupgsten C alloy, tungsten silicide and tungsten nitride; theé conductor

eNal | ay@lioybengsiendilicidsrand tungsien wiidpdbe ednduetormonialilayer bairgidiffetepienet al
nitride | @éﬁg{o'sitiﬂﬁ‘ﬂonﬁ%ey@o'ngﬁ&i%‘mreFaFr?i'ttrY qiT},g}{gﬁd bot h of the conductive netal

nitride |ayer and the conductor neta ayer; the conductive netal nitride
| ayer, the conghlisilizon mstiaed dvey both afidie coralugtvleyitdlinigtide layeriandjthe eomsiusted over

the stor agngtaﬂg}de?; tﬁé Eo%td[l&{jv% ?ne?gl nﬁl"i"&eqa}%', tflee@oﬁhuc%f'%etﬁ flaytepfndmléjﬁo%siil%n of
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

C 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

14



menory cell capacitors, the polysilicon being received on both of. a) the
conductive netal nitride |layer, and b) at |east one of the el enental
tungsten, tungsten alloy, tungsten silicide or tungsten nitride of the
conductor netal layer. 41. Menory circuitry conprising: a nenory array

conpr i si Ngedorylckil 8dphditor® theTBARICHor BRtal lag@RRM Qe Ned bd bMyAURkidAfortRE C
capacitors conprising a storage node electrode, a capacitor dielectric

regi on, atigividuglafsaidsterage ppdscrdectrpdes of @iq at dqastspme @bthe @luigity efvmernery celhar ed
anong at &$g§&msone of the plurality of nenory cell capacitors within the
menory array; the cell electrode within the nenory array conprising: a
conductive netal nitride |ayer; and a conductor netal |ayer conprising at

| east oneypf ef LUn him&1 : i.licide and
tungst en nél?t_ri ﬁ@ﬁ@éonéﬁc{’%&%t_W&%@?%‘@%&%@%gﬁﬁﬁﬁ i conposition
from t he wonddevenadl ofsachl individnal @€ sdidisterage rndd elsctrgdss bf aisint leastesbmedf over bot h
of the co jy? iyf L ayer and the conductor netal |ayer; the
conductivggﬁ%&%%fﬁﬂﬁéﬁ%%ggg%%gﬁmbhe conductor netal |ayer and the
polysilicon being received over the storage node el ectrodes of said at

| east so of the plurality of .14 r el |l capaci s, .t he .conduct or
roral T v O okindhett Bl Srat 4TRIl Rl con B RR fielef Ser i SR ERANRE L OF i
st or age nthd eordluetivemide siitfilfle lagdrgandtthd coaductisoimetabditride éaypl i kakived owt alirenmor y

cell capacitors..42. The nmenory circuitry o | ai m 41 wherein the

Conduct | B et A iabaf Gud pgrEF nide el Ol er sl tapine of BRI vi dual o
sai d stora@ﬁoﬂagncqhemigodes of said at |east sone of the plurality of
ngzzry cell capacitors. 43. The nenory circuitry of claim4l wherein, the
C uctor netal layer is received over the conductive netal nitride |ayer;

and t he cmnducp@mgqnﬁkﬁhyebﬁﬁﬁgﬂ;Iayer is received over all of each
i ndi vidual of said storage node el ectrodes of said at | east sone of the

plurality of HBABPLY aFaY ForeRfising amwality of memonycell eapagitary dndiviguat ghihe i si ng: a

t”ﬁgm Y ar (iR BBhpRting a &oRigt hddel dicttrOde, TBIMREM6r ARtlebirc BRG], bR Scelil Ndi vi dual  of

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

C 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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capacitors conprising a storage node el ectrode, a capacitor dielectric
region, and a cell electrode; the cell electrode being comonly shared
anong at | east sonme of the plurality of nmenory cell capacitors within the
menory array; the cell electrode within the nenory array conprising: a
conduct i vgs metfle dlrhdry @ﬁcdlﬁy@frolalmd vﬁleféﬁf‘q{é(&%ﬁ’cfuc%?hﬁ{al 198 reQURS dvai N at

| east one of elenmental tungsten, a tungsten al l oy, tungsten silicide and
tungst en Weeondyetivemeial piridriayesy angahegonduglive mpigl nigidailayeeis sseivehosombosi ti on
from the GaadiiiiSalbal stohist hdeidoRIRS of Ak RALKSINk bPR plueif) yed over both
of the conductive netal nitride ayer and the conductor & et al | ayer; the
conduct i veemeyak!l papagitade | ayer, the conductor netal |ayer and the
polysilicon being received over the storage node el ectrodes of said at

| east some of the plurality of nenory cell capacitors, the storage node

el ectr ode47.of Mamdry@tirdlierasomsldﬂimg of the plurality of nenory cell capacitors
conprising a contai Q I b ei ved over
only a porti on’ r(I;){% Flra\t' &%érlishn r ‘Har}g%{;%' e d eﬁl ara¥°§£ maewg'gall of %odes of

sai d at tapaatormmpnslhghlsteragé umcEIeiletc;roda:f amantoydxek:lcirlcceg)mnmba eall 45. The
nmenory Ci |tr a ride layer is
recei ved %lvcgrroc'%ll ]ile %’111 eieﬁé‘g‘]e%ﬁﬁ’ig Olgﬂlgplygparg ?‘H"“&*‘ e&%é‘“ﬁ%a%th %lﬁh%o%}]es of said
at | east memeryakll cipacitgd withihitiemahoryresmyry cel |l capacitors. 15 46. The menory
circuitry of cI a| m 44 v$ ei n he c nduct or netal. | ayer received over
the conduct i vefiréfP@Ee A FCSEOCFeé;’%FPgO SPnERHST ERTRL SR veﬁa‘f@rn WrtMele | ayer
IS recei vg@ngl\ggafonagdwngﬁa@a@,mauwlwaglgmss of said storage node el ectrodes of
sa@ at least some of the plurality of nenory cell capacitors. 47. Menory

uitry corrpﬁhpgqlhfdectradw%flyhedf%weﬁwlﬁl@ga plurality of nenory cell

capaci tors, i ngisaieiat nfal hitde 15RP SIS onafidPEHapd; N @ storage node
el ectrode, a capacitor dielectric region, and a cell electrode; the cell

el ectrode bei ngcandusieimsialdtysr aeixadomighagonictive metghpitriste layes th qonductivg of
nemory celntetaﬂa@%ﬁlpﬁsﬁngﬂdttléagtrbnte Bﬁewfﬁémanxu@&temé turlgd®n 21, AAEstAPdRci® ectrodes

bei ng of a container shape and received within containéer oOpenings forned
Wi t hi n anandturdsign inipedssin|cprtagt aviggthesepnductive 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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the cell electrode within the menory array conprising: a conductive metal
nitride layer having a container shape; a conductor netal |ayer received on
the conductive netal nitride |layer, the conductive netal |ayer conprising
at | east one of elenental tungsten, a tungsten alloy, tungsten silicide and

tungsten pjtride | ' t nd ive nmetal nitride.|ayer; the
conduct or Sqfrfet afhe +‘§If/(gr? %‘g]ﬁttﬁ}ég\fdc }l{hpé I?Zvr#%lmntﬂg %%ﬁ%tf)rt rlhgtﬁl lfl Yo réseg% nducti ve
met al ni t tungktenladlger ; and pol ysilicon received on both of a) the at |east one
of the elenental tungsten, tungsten alloy, tungsten silicide or tungsten
nitride of the conductor netal |ayer and, b) the conductive netal nitride

| ayer; the2.contichémery iRéuidry of dldiindlg WiRka the thRluaiON@EEL [@yer RBMpriseh ayer and t he
polysilic%n bei ng recei ved over the s}orage noqe,eleétrodes_of said at | east
some of t [§ast TP efrekimenial Bmesiemng tynssten plloyalyagstansHiciderand tyggstensnifrideon 11 ng

| ast-remai ni ng volunme of said container shapes of the storage node

el ectrodes. 48. The nenory circuitry of claim47 wherein the conductor netal

| ayer conpti sebhe meraorxgiraiitry ofdaimed] wherin thp golgliganyis eqndugtivelyydopgd withhi m 47

wherei n t he, HRAAMS tManORE Bhpdri@yer conprises tungsten silicide. 50. The
menory circuitry of claim47 wherein the conductor netal |ayer conprises

tungsten nitride. 16 51. The nenory circuitry of claim47 wherein the

conduct or e t aly,d eftiry %%(H{r% 3 claifh 47%%\{%%?:} glg 8915/Liﬁé/dn i flot clgtﬁlcﬁ%gés%eét?i reuitry

of claim whereirn e conductor ne r’conprises wo of

el emrent al withagsdoadyctigity enbgsdieminglutiyy, tungsten silicide and tungsten
nitride. 53. The nenory circuitry of claim47 wherein the polysilicon is
conductively doped with a conductivity enhancing inpurity. 54. The nenory
ci {cuitrysaf cria meddryshhariey of dldim 470l hesdin the polysiicands suboraskintllyilateblyy doped

47" uhor o1 RN oV e Fafieie R EREAR e iR meBgeBhsi o wit h he
conductive nmetal nitride layer at least within the nenory array. 56. Menory
clreurtr y56c.orrp1{/1|er?1|ornygc:ircuitry 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;
C~ 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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a nenory array conprising a plurality of nenory cell capacitors, individua
of the capacitors conprising a storage node el ectrode, a capacitor
dielectric region, and a cell electrode; the cell electrode being conmonly
shared anong at | east sone of the plurality of nenory cell capacitors

within the, ms*r’r]_p[relgflalg,rcrir@,%i'I th& i) age node el ectrodes being of a container
ea° wi thi'h ¢oRn '

shape and receiv contalrher openings fornmed within an insulative
silicate gl assmembry acey tommpresatgraqderalitly bfimamblyecheameiyorgindyidedopthe si ng: a

conductive netal nitride |ayer hayi a_cont.ai ner shape; C a conductor netal
ayer - r ec YRR TPHARE S otk ok heeien PRt s Rles B Hein S fAICL Ve netal

| ayer conpledtidaghadellletagbddedizthgebmeloalyshirad arhonpgs least soe biihe pluedtitpdfl oy,
tungsten silicide and tungsten nitride in contact with the conductive netal
i tride | BGBPY el gPaginrrin i fhe emry pikass heiSiiyseg apd YEOE beinebAposi ¢ i on
from the empfieethapeantBrieddivadiithitlentame bpeningffbrined WRhinlaf @RukBeSiiNag on the at
| east one of the elenental tungsten, tungsten alloy, tungsten silicide or
tungsten &P¥iide of the conductor metal layer; the conductive metal nitride

llayer, the COnmUGélpéledﬁ%H@lvithiﬂxl?ermam?/raﬁ'?yMp\‘@iiné:i con being received over the
storage node electrodes of said at [east sonme of the plurality of nenory

cel | capaci t orscondpasivpaleiad pitfidedayer having axpntainst shapsrai ni ng vol ume of said
cont ai ner shap t . . i ] i 0ot
conprising a c%ﬁoﬁgﬁﬁt{)lj\}get%e{?}{eﬁ%? el? e ctg% ?O%g'?cglg??ﬂgtc?ie&%ldfq%ﬁ#{%eér?%@%ug?r cuitry
conpr i si ngetabaveecnmpyisaigrblgast ongpofiekinegtabtupgstenad tungstof allvpongstepailicideapaci t or s,

i ndi vidual of the .capacit.ors. rising a Q node el ectrod a

capact tor i tepss B e RCOARG SARIRDLpEdie BeBl BRI RE SoFRREH, Sde bei ng
c nly shartethgaiffenent &t congasitiosfvom tigf cohdietipd metal ritride tdyer; amdory cel |
capacitors within.the neno rray; the storage node el ectrod being of a
cont ai ner shap@léﬁl}&fof‘é‘?fé'ivﬁié“ \%Ff‘ﬁfg?ft E'Efrﬂf?ﬂe é‘i”%é‘ﬁgﬁ’l“ﬁﬁ%“’ f%ﬁﬁ%ﬁﬁw thin an

i nsul at i veingdtdnl sl or @n@stsn nitdiR of el cofdue©r feElayér! ik BodderivEangiIvitadd ay

conpri si n?: a conductive netal nitride |ayer having a container shape; a

conduct or 13y B condpelpr melablpyes andihe pelysitemdaiesiresvaR oY i tarrssaofayer, the
conduct i V@lectrodes 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

C 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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nmetal aver conprising at |east one of elenmental 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 Iayer and polysilicon received on the at

| east one of th | |ci de or
tungsten nitri dg @%1?%&%%%3&@?%&% ?{g?éa ggeﬁ%‘hgpﬁl%{ﬁ Pﬁéf{% aﬁ nitride
| ayer, the tnmgstdmsmade metun?gstelnamede afithe ¢dnéuqmlnyesalIlayenlﬁlehxand@twemetal/ed over the
st orage node ect t he ty. of nenory
cel |- sapacip€laid e BERySbr Fllert prdiPhbo e P reRat i tiReBteecar ¢

cont ai ner S‘b&pﬂ&tmﬂestdfealﬁhﬂbﬁgﬁ)nﬂ’ﬂhfehegﬂﬁﬁlﬁﬂybﬁmSmotyhﬁll cﬁ:pmﬁku@t or net aI | ayer

bei ng received qver J ortion of each i |dual ai d stora node
ol ectrodes of s diecponhetn BURE lskregenined o St G Rnsr e OCF FOBRRaci { or <.
58. Menory noié eledtlodss; hRFPNybisitdtbeir sUBYMEMkN Iy IaferiYly COsKRIkivE Ath@hep! ural ity of

menory cell capacitors, individual of the capaC|tors conprising a storage

node el ect rgplictive mealAttride faver at feagtpvithin the memary 25w a8dcel | el ectrode; the
cell electrode l?l?e‘&Qd&mlYayér'”'lfé'ir?gqeé%mﬁgve?toniy%%hlcﬁncﬂ?‘%a&ﬂn&lbﬁu&?'oF” ality of
menory cell capacitors within'the menory array, the storage node el ectrodes
bei ng of a saidsierage nede elertpdesafichid atdedstsomeif theiplurelisn phinererysel Ranagieors. or med
within an insulative silicate glass; the cell electrode within the nenory
array conprising: a conductive nmetal nitride | ayer having a container shape;
a conduct ép. newnomymuitryemeipvieidgon t he conductive netal ni tri de | ayer, the

conduct i ve rmtaalemo Sta com Mlgla{]gluraﬁlt %arhsetmoongelloc]; %&teqp’lpl 1v1 al LR sten, a
tungsten all oy, STEN P a'(fungs e NERTl ae ggntao with the

conduct i veapuettas cd’m;irl’sln@a stcmg@rnpdé éla:tmd@ duapaoitorrdidladtric ﬂegn}be,ranbelcéig di fferent

i n composition f e c uctive netal nitride Ia 0 SI|iCOﬂ
acorveg” slecfats e G SI0 R Lo St einond st e of Dbty al oy
tungsten sﬁém&y&ﬂ c@pacttbd §&th@Nthdinembearay, thd\RoreQbde bIREtrdes af salday Rast t he
conductive nmetal nitride layer, the conductor netal |ayer and the

pol ysi | i copmeel thymemew;cgl gangeitars PRPriSNG PAGRAINFOTRPEINIEE EBY PR d at
| east somgy@fcedhgg Plurality of nmenory cell capacitors; the polysilicon

filling | ast-remaining vol ume of said container shapes of the storage node
el ectrodes; t héhepell glsetrade srthethegemorysrman eoraprisingl apoadustarynegdd dayerensi ve with
the 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 59 wherein the conductor metal layer comprises

elemental tungsten.

61. The memory circuitry of claim 59 wherein the conductor metal layer comprises

tungsten silicide.

62. The memory circuitry of claim 59 wherein the conductor metal layer comprises

tungsten nitride.

63. The memory circuitry of claim 59 wherein the conductor metal layer comprises a

tungsten alloy.
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conductive netal nitride |layer at |east wthin the nmenory array; and the
conductor netal |ayer being received over only a portion of each individual
of said storage node el ectrodes of said at |east sone of the plurality of
menory cell capacitors. 59. Menory circuitry conprising: a nmenory array

conprisingsa pifl alhby cﬂ'zuig? Bgélé(imc?e\bhef&?ﬂm%ic drg{uétor gl M%Q%%Bﬁq%f hine

capacitors conprising-a stofage node electro a capacitor ectric

regi on, atrdstawe ef ¢lemeyita tungsteim ;2 torigsten elldy, tingsten silibédetrad tupgstommitnndey shar ed
anong at | east sonme of the plurality of nmenory cell capacitors within the
menory array, the storage node el ectrodes of said at |east sone of the
menory cel6b. capbemtoory coompy ob¢laign I wlmntimthe@plysihiegeis hatwdondpctingly dopsd

cont ai ner . urf%%askwayd thqncEAI.%!ectrode within the nenory array
conpri si ng IR ALFFIRFTIY Shaaeing RY- Conorising at | east one of el ement al
tungsten, a tungsten alloy, tungsten silicide and tungsten nitride;

pol ysilicaon bejpg received over the conductor netal |ayer; the conductor
metal |ayé a Ee PREOY GGy © ﬂﬁ'"bggl whprei theipg e iRl regpivedyen i‘tﬁ%“‘i fer nal

cont ai ner oSk bRmEMaltlindsied] tihghtealaney, turfghien SitiQiegauiREs nRligcsmrdes of said at

| east some of the plurality of nenory cell capacitors, the polysilicon not
conpri si ngondustonmeiaklpXeg part of the cell electrode. 60. The memory circuitry
of claimb59 wherein the conductor netal |ayer conprises elenental tungsten.
61. The nmenory circuitry of claim59 wherein the conductor netal |ayer

conpr i ses 67t undghe mamaty|cirewitry of gaim Shwheninthegapacitendigleojricfegion somprs9s wher ei n

t he condu%{g&%ﬁg%ﬁkg%ﬂ%ﬁéoggggﬁuﬁﬁﬁmngﬁggsten nitride. 63. The nenory

circuitry o rern the con or netal |ayer conprises a
tungsten alloy. 19 64. The nenory circuitry of claim59 wherein the

conduct or tal, |l ayer co i ses_at.,least .t f elenental tungsten, a
Cungst en ST oy g BYERRERERIn BERRR 5o RFth gieten S foof Gamprdis b SRERLER,,

Ci r cui t ry nefal gitdderdiffemtiecanpositioe fipml ayid i 4ddivion ksthe obndacotinetal M@dry doped

wi th any conductivity enhancing inpurity. 66. The nmenory circuitry of claim
59 wherein the polysilicon is received on at |east one

69. The memory circuitry of claim 68 wherein the polysilicon is received on the

conductive metal nitride.

70. The memory circuitry of claim 68 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 70 wherein the polysilicon is substantially laterally

coextensive with the conductive metal nitride at least within the memory array.
72. The memory circuitry of claim 59 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 59 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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of the elenental tungsten, tungsten alloy, tungsten silicide or tungsten
nitride of the conductor netal |ayer. 67. The nenory circuitry of claim59
wherein the capacitor dielectric region conprises at |east one of alum num
oxi de and haf ni um oxi de. 68. The nmenory circuitry of claimb59 wherein the
cell elec I ifterent .in

conposi ti %1%8 ﬁg%ﬁgp%l e%r:??rg dge?&dc %0\6 hsgg%%n'hu'ég&tléargrteta Fglﬁg)?‘{ral&f)f The
menory cCi mmor}rqell@apacitm mltﬁBl thchmelaony atrhﬁ tlmﬁtqsgelnodeenlectmdemfeshidadlem t he
conducti ve rretfeH? " ¥ ctrcu F% (il m,.68 wherein the
pol ysi | i c8H"G 2 e'@%’f‘%c?eéﬁap?ﬂg)rs %06%3‘8% Ve BN h?Y'P%IéP IR SBMARE | east one
of the el ewreésal tungsten, tungsten all oy, tungsten silicide or tungsten
nitride of the conlfuictor % | ayer. 71. The. nmenory circuitry of claim70
wherein the poff§&ell Flegiipde & 1thinths MAPPrY|aftgy PURRLISUE| v ~ coext ensive with the

conductive net ahoﬂmhétr\ied&tﬁhlth@@ayerwnuh| n the menory array. 72. The menory
circuitry of claim59 wherein, the storag{e node el ectrodes conprise a
i

conduct i ve met AFONduetes mesal layey comprisingsh lepst gpe off cdyrasntal fungsteny RaeeShpri ses at

| 'east one ,@dy, nbdieh ﬂ%‘{aeﬂsﬁh@&lgﬁ@%m&enih@%&&bt@ﬁne&ﬁayemang@ﬁméﬁt fircuitry of
cl ai m 59 corrpr|5| ng DRAM circuitry. . Menory circuitry corrpr|5| ng: a

menory ar rcgwpc@éwprfriomthgccaldpsttmemqtatlyltme Ipyerind cel | capacitors, i nd| vi dual of
the capacitor %lﬁ?f’l%'réﬁeﬂgd @vegth{hw%eQB{Jcﬁj G?Yeerﬁét£l gt?id%gdy&aaﬂﬁ?ﬂe Bhaudies! ectric

region, and a ectr e ce ectro ng common y “Shar ed
anong at Imeted tayerothe cofduttine rmt@lmahm layasf the randustyr roehll lampmtﬂle polgsiligonhi n t he

menory argay t he toralgefﬂ el ectrodes .of (p At sone, of the
%recelve over alPof the internal container surfaces 0 1V1 u e storaﬁ? ngde
nmenory ceI apacitors conprising a container ape aV|ng I'At er nal

cont ai ner elestmdfeﬁﬁfsmdallbﬁst(selhé oﬁheplhfaxudeoﬂtﬁeﬁﬂdryﬂcdllkwpmmme polysilicon@opr i Si ng:
a conductive netal nitr.ide and a conductor netal |ayer conprising at

| east onecﬁ‘f‘présl"hgr?e‘i‘?f’g\‘f“‘f’%ﬁad%? é}he ceg €H¥% en alloy, tungsten silicide and

tungsten nitride; the conductor netal Iayer being different in conposition

fromthe conductive netal nitride |ayer; and
75. he memory circuitry of claim 74 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 74 wherein the conductor metal layer is received over

the conductive metal nitride layer.

77. The memory circuitry of claim 76 wherein the conductor metal layer is received on

the conductive metal nitride layer.

78. The memory circuitry of claim 74 wherein the conductive metal nitride layer is

received over the conductor metal layer.

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

received on the conductor metal layer.
80. The memory circuitry of claim 74 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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pol ysilicon received over both of the conductive netal nitride |ayer and the
conductor netal l|ayer; the conductive netal nitride |ayer, the conductor
netal |ayer and the polysilicon being received over all of the internal
cont ai ner surfaces of individual of the storage node electrodes of said at

I f I
comri 31 ng'a. comnardyQlrblity 8RR Wk e BOBARLAL Bl QPR YD O T el 1y

of claim E@hdukteflemeltalhhndqiaj'eya licon is substantiall y laterally coextensive
with the conductive netal nitride |layer at | east within the nenory array.
76. The nmenory circuitry of claim74 wherein the conductor netal layer is
recei ved @yer Thmﬂﬁ&ydueﬁliryef ¢Tine80 vvﬁeteixhd:epblayiaéon iy veceiVédeorherat lyasci rcui try
of claim76 in the conductor tal recei ved o t he conductive
ot ol it PhR TR penta) gnasis ShsHER I REgH sylcefﬁ O FEHFTNUHAT B ¢ he
conduct i veor¥Rétel méthltlayedle | ayer is received over the conductor netal [ayer.
79. The nmenory circuitry of claim78 wherein the conductive netal nitride

| ayer is received on the conductor netal |ayer. 80. The nmenory circuitry of
claim 74 wherein the polysilicon is received on at | east one of. a) the
conductive nmetal nitride |ayer, and b) at |east one of the el enental
tungsten, tungsten alloy, tungsten silicide or tungsten nitride of the
conductor netal layer. 21 81. The nenory circuitry of claim80 wherein the
polysilicon is received on the conductive netal nitride |ayer. 82. The
menory circuitry of claim80 wherein the polysilicon is received on the at

| east one of the elenental tungsten, tungsten alloy, tungsten silicide or
tungsten nitride of the conductor netal |ayer. 22
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