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DESCRI PTION E O Y CI RCU TRf TECHNI CAL FI ELD Thi s

invention relates to nmenory circuitry. BACKGRQUVD ART
woherom2em2e nany different types of menory i nt egCamsenos/028670

circuitry. Some of such circuitry utilizes a plurality

of menory cell capacitors received wthin a nenory

array (including neaning sub-arrays) of such

capaci tors. Individual OfDEQé,@?W@F“' tors include a

storage node el ectrode, rode, and a
capacitor dielectricr R4 mﬁR her ebet ween.
Further in sone mermry@%F@ﬁf‘try eipcell el ectrode
is comonly shared anong the capacitors within a
menory array. By way of exanple only, one existing
MN e mory circuitry is dynam c random access
> Regardl ess, the nenory cell capacitors
whi chThis mvésitoni relatesdo ceemdry cstuitny of vari ous shapes,
i ncl udi ng stacked, trenched, planar, and incl uding
those that have at |east their capacitor storage nodes
-BACHEROUNE AFOINt ai ner or cup-1i ke shape. An existing
prior art ne 0 ' r :
0t or sBE ot et FbtraERr Rphechy GRRDEY FiicBPaicl freqily. Some
afogaect bmcuﬂinyetu‘ela:zters e plagalldyl aof anpmiosy m@llomoanitoas received within
conbi nat i on of d f.nj 0x{:d he
Dt AMRY | E%C ro e&]'?@ Qﬁ, d %Qgtaﬁt%;g)ngfe%UCE capacitors.
Indibyak dfi thei uapacntmnsdenbwer x eferagel badehelectrode, a cell
CI tor.  di eI r [
JoR0EHH o 7 sebroltir oifeh FRAUHTackRsh fHehenueen. Further
|hum)aegrlemury|aimmtey,eihﬁedeld)mlettteodmnﬁj@ommehw glopred among the

| ysili The t it ' t t "
CSARlerk SRl R, el R ok HAEgaE, B, e exisng
swmm'rtype: efitraémery apreniiingds atyohainvic preodiote agcgsddmemory (DRAM).

8?55%@ gs% {hdg ﬁlaem:!)@{] {eﬁyc%gatcﬂoglﬁ/hqgrgeaqesﬁalbhegleed can be of any

torage node “cont
opeaiiogs shapeby naating staaked, tRUioﬁﬂdl indanaal and including those

r(E\/I'Iladvees agqeasf:?Hél?ré?rlac%o?pst%?é(&é dUdes 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
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
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,
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
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during deposition, and also in part functions as an
oxi dation barrier. Further, the conductive cel

weolewinesde | ayers are typically utilized for PCT/US2005/028670
fabricating other conductive conponents or portions of
conductive conponents in circuitry peri pheral to the

AU ar c?é/d e %ﬁ %3&?5&; cfien c Elcﬁﬂﬁ? contacts tp ihess conductive

corrponent provi sto uncti on
raat:madg inoniragitiy pernphew t@oﬁ@ﬁadﬁemrmr@y aI'EUﬂQfSi@n silicide is

L?llil[zceléf R/%rpi%” BB@[ HhediP & %ug@npignf [o¥ide -FHB@SW\?@?& slectrical

IC1 de over t i con eca
mdrs:llmjwwydarabbgmlpag@@r te| doal i efal comheivslyi tdsbpad polysilicon.

1 f ' |

TEea T et e Re=fYRMEl apofRRERpr o 1 O
deposTiuectypHada sypiecationol egmoet caltcapsmitoy awistruction forms
AR B FRIPELAE U RCE RS 0 L ?29@5“0”3
whicthlinémed ailthedferdtest cesctiescaovasitaretsmpaciregion. A layer of

SA BT PPy BN Splc EIYE ML 0988 ing vorome of
ihfs mraauwsaamnemsteamnermenmmmélcotthm chnwlme@f ot kg array. The
{

@Z‘%&? %ﬁlfcw% é%}(/%ra r?é/c g%%&bg%{e‘?n aﬁ#' gézgcﬁd‘r@fﬁrndt%wthm the
caombaiarer s. Omeoro_rmamr @o«ndudtmel venteotst det this ccalhipdate layer is
&E)hclfﬁl(})/l at ly@(t%rba:ﬂ@/aw B# Cﬂlé&(ogﬁ %Eﬁﬁg@peﬁr%rotv}ﬂcﬁng the cell
ﬂe@fxbdecm aho?monmte@mlemmaghdawm@may t he array.

N A T e E G SRS
temnp dretevep 0 e d waiidys e dlue ntsiupstr8pe cickinc db¢ y exaospgi calbsequently.

gggg@ct@ gps?%)? galeu&yég} {e qgr CrinfP[oP @Qﬁh%scwolpﬁ%Shosmcate

pi ca a er /i n
disake(BPBG)WE ¢h typlcai;uatériampomrteew bditeciriandhidh de usually

883814 33 AR P AU AL 0 i DI AT or nammim
pxideesﬁFr@Gansdccbmvmawalkyneabjlengecaﬂoenaplld gheapakproeggsing and
OTRE L P bR 3%02*%‘?@*‘%?@%”rti?g%”y%ms .
mﬂwmnﬁgmatwrpabtwejéﬁ)(ﬁa i \Bughomigh tehr@emahdacpriqcietsying also

SBATEER P Lo e CRBNAL 0, e BAndRRL 6peing mpuri
dbpanlmxs doped thal yxilysioon c sosiatbirgblwhichiowsvreases tihe electrical
E:gneductivity 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,
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

equivalents.
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present 700 C tenperature Iimt after deposition of
al um num oxi de and/ or hafni um oxi de, the BPSG is
woeunbmaqeest | y deposited without furnace anneal PaG/USR005/028670
rapi d thermal processing exposure. This results in a
| ess than desired degree of dopant activation in the
i@ﬂﬁ vcon and, correspondingly, higher resistance in
silicon than is desired. Wile the invention
was rbine viavediion audué@sim@mm ab6vEry.dehn | en@dimplementation,
ST il eats? ) B Sl Bk poifist 2 bl of memory
cmt dmpaqﬂotraoutlndmnémlr eff athey ecapacitoner coingriseng storage node
cet p ti n, aggpr t
SR8 s LR oy S o o5 Bat! t Trhe ool
elactrudesnsmmnmomﬂy csharey. amergneti lAdneamat iadnthe plurality of
S
R G5/ SHbRElS) RItiF tnd ERREY Av Y, BRTRENSRGIrRde within
mememwysarcamphBﬁI%%a @loagectmdeeéald@yebqemp@smg at least one
d ic. regi ‘ ech: .
GERREpBlat WRAED, Ca Gelfen 20 RRlgstSh “EAERIE ant Gungsten
witridére ﬁP@llyalllcloyn (3 rmmw@d cever dhpacpndustoni metal tlager. The
%?rﬁ &8{;‘”@% y@ a%%l he {:&&Eﬁ%@ﬁ ﬂet@c%l\yélfo%mé’storage node
%/ [fayer conprising
éleah’odeamfcﬁalemﬂemmomar@ghemlumlttyjmgs'u@moay kel capamtors
tungs S con is
YECEI@ Q%Dgéﬁq%eeﬁggrﬁﬁcf%ﬁ%n%gt'&% rg%on?%ﬁgét%gnductor
nmetal |ayer and the polysilicon are recelved over the
SRRABEsERYenelPOERicoRAl R’ a1 |east some of the
ors. Ot her aspects and
i npl eRefdred emisodiments afi thenpyertion ardieseAbSiEBERWPTIhaRfegpnce to the

THE . ferr enbodi nents of the invention
@F%W'ggsé\é%@ﬁgﬁfyg@%\%w@g?h reference to the follow ng
acconpignyliisga disyvanynati€itgp plam sviamobf@mm'mn iof & spmiconductor
pl an vi ew of portion of sem con
Vel s ment it ebphidatbeif S aepect R infEnfion.
i nvenkigon2 fsi @. dlagranendiiagsentionial cvisec ttakbeal thyvoeyh line 2-2 in

taken through Iine 2-2 in
Fig. 1

Fig. 3 is an alternate embodiment view to that depicted by Fig. 2.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
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
semiconductive material, including, but not limited to, bulk semiconductive
materials such as a semiconductive wafer (either alone or in assemblies
comprising other materials thereon), and semiconductive material layers
(either alone or in assemblies comprising other materials). The term
"substrate" refers to any supporting structure, including, but not limited to,
the semiconductive substrates described above. Substrate fragment 10
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Fig. 1. Fig. 3 is an alternate enbodi nent view to that
depicted by Fig. 2 . DETAILED DESCRI PTI ON OF THE

wORCERRED EMBODI MENTS Preferred enbodi nent neROTAUS2005/028670

circuitry, for exanple DRAMcircuitry, is initially
described wth reference to Figs. 1 and 2 where a

SE ?i@ g%}lﬁrrﬂﬁﬁggréfr ?élﬁnérsql%@f‘tiz'%al\hﬂ?t é}plsolatlon regions 14

%r ence nuner al e contex
n‘t@ﬁi thea*@@méat covurre, t Pdiamate seoundudy ehor swhstrede e('for example

Qémlciﬁmﬁ?&dldﬁtlhgﬁleﬁg Stéaﬁts?ratésc‘ g]?é '&%ﬂt lﬂpﬁg?& ah¥d  whether

construction conprising sem conductive na
existindiatg/stdgtbacievieionadsd to, bul k sem conducti ve

t ] .
o P BLCRRREP S SRPATIINEH et dicp BBBite twe
msan ¥ nie b oefc ORAMgirepitey, and) aregticelarbyerbwisahaioit line DRAM

Eﬁé@ﬂ?"ﬁ% raﬁmemd}&r %ﬁ{/'lélc%qt J@?a#e%f Whether existing

rate e ers’to any
Phoetderiig davelerad,| it ebl I@@st trh:éu@@msmnelumtemmy array which

SRR eb Sepay SN AR RIS, ROl by gperent o
thee@ohtlnsmmtﬁlwasegm onSubgtrate rfm;gmhet it de@‘nctsoar;s@tion of a
I

BenfAn e 6 Lo Rng 0 DLEoL 8 GHbR. win two sucr
c@mcsitqjsaﬂtﬁeanda‘ir&jbm QMWEXIASDQIMQJf(WOWUGSCECbend 22 is depicted

ggvi%lﬂgeldecg-[hgd RVl ' gé’lln?cgon%%'m%a%t %;i%{ até‘f v@%{fyexample

Clrcul F o memor ls™o circurtry
anky, palmh car@rdgplcmm agl domptrlslmgweaDBAm ciredectricy layer 24, a

NIl E TR RS g SRLIERBL et e more
ccmd! ustbe sefractmrometalr payre\f\mocmryc omgtal sslicideplayeal 28 yreceived
?Jerg‘c?\{n%r yaﬁgl éncﬁ%ﬁéiﬁ\%s a(g W' |S|I|I arﬁf}?crné E’ei%ved over

rom u

e continuing di scus bstrate frag
ypr &8s d\rpmtlropwadﬁl @tChedmwleweilaypa@ereoagra@u sgown insulating

me%@g\n{)é’ils ov\/ﬂhé 39 aW'dt$2 raﬁ?ﬁgté %%‘?ﬁ %852rejg§ons 34, 36

pair
depi3S ere asO\bdedgNi’cbmessevmd:omudeuctlsenhatmcaJc’tz vdiffusion region 36

gg?%%%%g;ﬁﬁtgv%eﬁgﬂgmgéggﬂ Snan!ﬁ asrgnzllzo% ‘?ltlﬂjt%gi gt gﬁiared _bit
codeljndtical yonjcblp@dmmlnwnblryccallsay@nfﬂzﬁonemlmﬁ 34 and 38 are
F&%ﬁ\?@d’efatelaallr{/m&tward of wordlines 20 and 22, respectively, and
comprise storage node junctions for the two depicted memory cells.

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
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,
titanium nitride and titanium silicide. Materials 42, 43 and 44 might be the
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conductive refractory netal or refractory netal
sui cide | ayer 28 received thereover, and an insulative

woameBog28. e., silicon nitride) received over Payas28/028670

Ani sotropically etched sidewall spacers 32 are shown
insulating the sidewalls of wordlines 20 and 22.
ugt i ' ' -QRS B4, , r fne
570 Gt ERPaF dERrs Aol el B Fply, sogh miont bs
fagiashwiiin sontadi omahines WeenedaTir aresifigl dapogitionagidundoped
[ di, bist N jnet | t he:
FRich| AR Tol0PRach heodtBolih! bORASE, | cFidtel anp 2 aleo
Hapist &l byriedtdigiiding 4Gowithi 1eep=2b tande 22¢emplary memory circuitry
ect | and conprise storage node junctions for
Pﬁgﬁ%gééﬁﬁ%%%ted menory cells. One or nore insulative
mat er Iraligidael kapectiesn 1Boantbd Sovier depisted &secaprising a storage
red i : : [
gL L BodO s SERpER BN diEeichddifn 180 P2 ool elgotrade 52
Gelimleetrpde S7 isctomenaily ispencdicoxdnte et leastudinng of fbs telurality of

NSl oL Pt R ehReTaD. 480 £33, & B6hictng cel
dicdegirie, Sanbeiietdr@mrednky newserdryl col eapatilast iiGnaofl 18 within
g_ie]‘rﬁg{yegllra?q%eri als, material 40 wll typically be

eposiFted T n nultiple steps. Conductive contacts or

pl ugsA#2, exkgnplady 4prefegredpstaredeasndsis nglecéaieyethaterial is a
Lt hin. rial. terj d . -
Ebb LN e TSl e fenlf B el cfgirodes miont
pogipriseoopneisd essentinllyof cocomriziet P enrmtamplairg cohductive metal

e t] e ol ysd L , i u :
FIA0BLS Spar 4 e et AR bR bR, Cppugive mea
nitgHes hecludestamgsten oitddanbitardunobodif hédridat anBytawdglum nitride.
f e nl ] f Lt hi ta .
Aene RORP R netrotfHiER JiiingtR, | AR M otrpBlfipay 4o e
§iom 60 ndistsarde fol 1@ednpgtrome. defositsromandf repgdless, in the

' I j a I,ad digi | 6 A t :
Bulied G0l omuREh 2 sbe plk AR 4 Ubmprics o
dest@indrecdhaperdi vidiher dapaoet prefei@damind@iarent, such container

. - Lact. .
JEBLEA CEoP5pE EG4 BELBRkORRI SRNRL L8 e openings
frmeckMithah ean rinsldabizei slicatenoldsp, shwwheds difendepicted exemplary

h—?aﬁ%ﬁa?gg's of the plurality of nmenory cell capacitors
wthin the menory array, with Fig. 2 depicting cell
An exemplary preferred capacitor dielectric region 50 comprises at

least one of aluminum oxide and hafnium oxide. By way of example only,
further exemplary preferred dielectrics include tantalum oxides, tantalates,
titanates such as barium strontium titanate, and oxide-nitride-oxide (ONO)
materials.

In the depicted preferred embodiment, cell electrode 52 comprises a
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

received over conductive metal nitride layer 54 (and “on” such layer as
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di el ectric 52 being shared by nenory cell capacitors
16 and 18 within nenory array 15 . An exenplary

wonefomnoxel st orage node el ectrode material is RCT/US2005/028670

conductive netal nitride, for exanple titanium
nitride. Such el ectrodes m ght conprise, consi st
ti f. r

%ﬁté\gvlﬂ rﬁ'?é?”lé'?‘ﬂg mgﬁ Ie%gf‘é?ﬁtéexgiﬁ%égagﬁﬁﬁ,ﬁlcﬂr%err%ﬁaﬁ;cwmﬁ?herewmh)
Elesiedr {n @d@@a@t W@'I@rfréﬁcialen’rhqqlm@é‘é thecinganitamgeniemplates the
F%Jér's@e ﬁérEBg 88&% Nidglth 106t I%??F @lélur%nl'ééél\ggd over a

exenp ary erred thickness range for storag
ﬁ@ﬂl@umflrﬁ,@ﬁaﬂ m@omh@@ngmsugh 1@perAngst r oms. Furt her
and 1 pQardhess, éy%rﬁodaﬁsf%gé@r?@d Rohbeelied lﬁgpé:]drllllgﬁ@é Jayers are
stora & node el 6Ctr

rhse a contal ner
thasehdesenbem @bovef l@r@@@@ﬁmdmfé\nprefgcr@u glonage rmde materials.

%Ha&?éjmﬁfa?gg)g@f&%j& HLRALLOMSS Ry 5&‘?&%’%%% Vméettgf Ritride layer 54

cont al ner ni ngs ormsd W t h n an
i Iffgat 8091 Apgsiremsh tas3@PeAdepiremsd witenpl@r fingstroms being =

'g?éﬁrfl'cadre?&re@%x%ﬁﬁdg@! ary preferred capacitor

ectric regi on conpri ses at | east one of
al un Femdociaremetal Feafani 2fnroigindees Becalypdopverx alip{net shown) of

QQH{ ||i1<f.iMHLP&QC?g:s?iSf@heahﬁggreq;ég{r{)?gs %Be!)feﬁ*fe( hﬁﬁah@ébpﬂ%mory cell

tant al um oxi anates suc
sapavitérgmatsi tianthe, paad anti desaiibed din othied€ Beokgyound” section.

Kﬁ%?ﬁét@c}é I %hto% d@@ﬁ&ﬁ&gr eﬁr fagl%me?go%' ?%Eélveﬁe!n\l/er only a

ectro npri ses a con
pastern 54 @emh an@wrﬂmdt@fr stmaae hagerelsétrodapr48iafgcapacitors 16
ta O f t I :
Rt 0P8 Pl AT by AP SH Sher L A 8 mel 1ayer oo
toshioen as et b@ma;wem@ dverf arasmireil rpomtiwp@ﬁ oi sierégemodes 48

?Pﬂgé“ﬁtals& fr%teaéie&d%d ggn a"‘} &f sﬁége@n gtré‘fer%bl& as shown,

ungsten a ani um ungs I'n"the
exndpdieye ma’adhmttr@tﬂe haster 54 aeyeece%eqi oveeedi ovf&a@vmdlwd ual of the

gf;bgﬁggtﬁd’oee BRi Ao did ﬁsdc?feéfj‘yeearst%%rﬁ g thgnplurc‘é‘lftg Jg@%‘aemory cell

wn, neaning I n at ast sone p yS|ca con
cepaciienss with ta‘y@re@a tle)ng Hbevineas being reesived over all of storage

HBgéeEre%(#ro%"&O%Sn%@t caé@c\g’tdrqugt 'aﬂﬂ q%nt e}iﬂ' 8&8@@3@ preferred

everse where conduc metal nitride lay
tmglgne,@j range a{or conductor metal layer 56 is from 100 Angstroms

to 1,000 Angstroms.

In the depicted preferred embodiment, polysilicon 62 is received over
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
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

metal nitride 54. If conductor metal layer 56 is received over all of each
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conductor netal layer, including on such |ayer.
Regar dl ess, exenplary preferred conductive net al
waoiboeiodes2B ayer s are those descri bed above in ceanaskiosn28670
with preferred storage node materials. An exenplary
preferred thickness range for conductive netal nitride
S 1 t 923 g
5Pl ool ni0ud JEhDE= #0200 18 IUEANS  ot'Emory csi
@mmmt;tr@r prw;%hccbra)@ér mBghinbghtecseyak oai orly on@rofailhle conduciive
e f ra
r(ewrégagl fiﬁ: fgfer Bf s l?}f%f%tagfla%ﬁm&%g%%jl%ss, an exemplary
n@ﬁaveﬂorwld@aas tﬂa@gpruf@r @oiyslbeeni 6&d ien frew 50 Angstroms
Y r . Se t ;
o A2 "Ehl MlerdhLby B RNK R SRR o RARC T g depicted
$hodagé dunaideof catiaimmge shogessel ecFudUes 48 tife cdpnisitedr preferred
n I n
%’g‘f? ﬂpéﬁt né?é{ﬁﬁf&%rﬁpbﬁ % I%SE(QS Iga}éoqéx@ﬁ%v% \%Itﬂ sl:,é{nductlve metal
nidieé \beldl a@xleasiawrthm mamgryrariran 160 forf emmpmgesmm@m #BFig. 2.
at th e d Eurth
o ef er a0eTed! SoamienL e POy 3BBBAG ik L Eppductivity
esharciepvietpwityr fail bxamm@m@n@@wpdlwalhwﬁ Ghen@qucageprise an
ec 8 | east .S fihheop! fral
Bé’gleat%)e éléSﬁr&%llg c%k BEE\;/&V\P%H; %é}‘r&rgﬁnbgpnﬁ deIIV electrode.
Aﬁebmtagl bgcwaye:of exmnpm Iond)y, ’@Iteopag/@iliumenugh‘cbeodesed with a

48 of ' : | ili
SR LARLAES TAht I AUPUALT0Y BRSLE RS poisitcor
&ﬂ@cW&jytm@matwelth@(@mm rrowenduntivéepatemifcthedcell electrode,

f t I I [ :
BB, ST, PR SRS Rl AR oB4E it any
condiwctivoty emibahcihgyempubiBy. wit h conductlve net al

nitri %ﬁﬁg%@%ﬁ“thé’oﬂ%‘?ﬁ% MY I:;Q%I%rmégtéag]dgolysnlcon being

pol ysi beihg received over or age
acmzwdade\semazcnfdumbrryetaél layesap &6i t(mmetn@r authl8s. partially as

él cth c;rnw%%‘ﬁyp%gfr%trggpﬁ:@@q'eggwccli %Qgr vgg%rhem |V|dual storage
duct or fera ayer I'S recerved over a con
rreualelacirodel)a elvayeirf 64 regatdiess iafowhethers cpedectmej mmtal nitride

%r%45 ﬁ é;rﬂesﬁil (‘{‘{%l %?gg”etalciegwgﬁtlﬁgt r2t gﬁ]ﬁ!)%%iﬂﬂent is preferred
wbadelcswh Iayer 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
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 numerals from the
first described embodiment are utilized where appropriate, with differences

13 ”

being indicated with the suffix 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

more of other layers) might be utilized.



netal |ayer 56. Further in the depicted enbodi nent,
particul arly where conductor netal |ayer 56 is
woeawiozesds over only a portion of each indivi duaCTmi2005/028670

storage node el ectrodes 48, polysilicon 62 is also

recei ved on conductive netal nitride 54. |If conductor

met al |k : [ CO , : Of, (s Lo [IRYA :

of ot Sy agliof b S SHELNIH 5T pi” srEPr il Hersin, has

beanrysiceminedgaciachos, difdegisid ieiieae2 anght ibebelieved that the

?8@%“?‘6%% ;9&3\/35'& aqﬁpeﬁ%f?ﬁ‘ﬁ@r SPB% 'éégfjgﬁéﬁlofrﬂtéﬁfu‘#r‘? nitride and
ayer or conductor netal layer. Regardless, an

wn@gpear gilipicef efurity tgrockaing sakgeabent dol yise | faconatiedh of the
) troms to 600 Angstrons, and preferably

???F&aghgggéﬁgﬁ%ing vol une of the depicted storage

node contai ner shapes. Further in the depicted

preferred enbodi nent, polysilicon 62 is laterally

co-extensive with conductive netal nitride 54, at

| east within nmenory array 15, for exanple as shown in

Fig. 2. Polysilicon 62 m ght be conductively doped

with a conductivity enhancing inmpurity, for exanple

wher eby pol ysilicon 62 m ght conprise an operative

el ectrically conductive part or portion of the cel

el ectrode. Alternately by way of exanple only, the

pol ysilicon m ght be doped with a conductivity

enhancing inpurity insufficient to render the

pol ysilicon effectively conductive to conprise a

conductive part of the cell electrode, and in one

enbodi ment, m ght not be conductively doped with any

conductivity enhancing inmpurity. Regardless, the

i nvention also contenpl ates polysilicon being received

over conductor netal |ayer 56 (whether such is

partially as depicted or wholly as not depicted

recei ved over each individual storage node el ectrode)

even if, or regardl ess of whether, conductive netal

nitride |layer 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

exanpl e only, the invention contenpl ates the conductor

netal |ayer conprising at | east two of el enental

tungsten, a
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tungsten all oy, tungsten suicide and tungsten nitride,
i ncluding any two, three or four thereof. By way of

weoexersphes2enl y, Fig. 3 depicts an alternate enbedrmsmios/ 028670

sem conduct or wafer fragnment 10a. Like nunerals from

the first described enbodi nent are utilized where
appropriate, with differencegapgsng i ndicated with the
suffix "a", or with dlffereth—rTUTTeraI s. Fig. 3 depicts

Whetlkslclaghedis ode 52a conprising a conductor netal

| ayer 56a conprised of two Iayers 55 and 57 conprising

any t of ¢ &l .tungsten all oy,

tungsten si\uﬂ%g?(g@n %gn sten ntrlde O her preferred

attri duesnave aaaydwmpmmnab@vel,urahw of memey, celir egpacitors,
r [ t

%le.8&§| 81‘ tlf%’%%gé&¥&rs c IJQB&%H\% éi%ttlg%{ RSd% eggétlrode a capacitor

dn@ledtecprragwn,aand arrdalhslemme béueh@eléualecth@@e eggimg commonly

r , i . s
%ﬁ%%d%@%ﬂﬁﬁ& QV%SP%SSI‘ ﬁ% Lﬁ'ah .g?g%mgﬂ/dcéﬁ cgégfsgcrzrs within

I eve e po ICO provi des a Stress

e inkcovky_arxagagndn ﬁfe t icedni elgctrotei dwithitd ttlumgsmamory array

e h
BB ER PRBERS T SR8 A B SP SL lementa
fusigstien, l\&mmmg/stenr@lum, ntyngsheprdiicidg: ard hemgstenaritride; polysilicon
r}es & rt%l | E:Xng cﬂ&?rméyalqg ércatp’gc 6l%t§ctor etal layer

d| Vi ¥ hode

of t e capacitors conp
ah@dheqrtéysnhcoa[jm]ng mecdlveldecven ther egarage rmme @Iemrcbdes of said

Skt 2P b BB R RSP A RIS ) e

capacitors W|th|n i he menory array; and the cell

el ectyode %é%@:ﬁ&g B o0k, Bf rc@é/m{:ol”WHe?éngtﬁe (conductor metal

conduct or netal r conprising at | east one
@M@mamnnnsmmgkxmﬁnmwiummﬁgnen al l oy, tungsten SUICIde

and tungsten nitride; polysilicon being received over

t he conductor netal |ayer; the conductor netal |ayer

and tBe poT9§i MieEt YhEirpgtiveebio@iM dvstharal $heregysiuctor metal

 BhRHS ﬁﬁg%fteﬁghg:,@é | east sonme of the plurality

of menory ce Capacitors. 2 . The menmory circuitry of
claim1 wherein the conductor netal |ayer conprises

el enept al THRISEMory 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

conductively doped with a conductivity enhancing impurity.

8. The memory circuitry of claim 1 wherein the polysilicon is not
conductively doped with any conductivity enhancing impurity.
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3. The menory circuitry of claim1 wherein the
conductor netal |ayer conprises tungsten suicide. 4 .

woheroroeomagy circuitry of claiml1 wherein the ceauwskms/ 028670

nmetal |ayer conprises tungsten nitride. 5. The nenory
circuitry of claim1l wherein the conductor netal |ayer

conprpses fuLuRQFASY AlrkOiry 67 -cidite ’i”%fﬁgrén?'tﬁé%él?é’llicon does

of claim 1l wherein the conductor netal |ayer co ses
BPt FRASrisECcOnderiéyRREA! Ot ilegetlbaleddradimgst en al | oy,
tungsten suicide and tungsten nitride. 7 . The nenory

circuitry of claiml1l wherein the polysilicon is
condué®i vel §&dapaaon t%r%"fé%naﬁc‘?'@‘\?"‘ﬂ/ WHEEPIAI Hige polysilicon is

eewdd Yon & leaERdEEPYe ‘é'lérﬁléhﬁe{lycuﬁ sférﬁ'tﬂh%st@nﬁéﬁb@ tungsten
the polysilicon i s not conductively any

ebietliort Binapenimiising! RGRqystor meial Irsiory
circuitry of claim1l wherein the polysilicon does not

conpr i conductive part of the cell electrode. 10 .
Thgpn%ﬁorirE@rTE%F‘toﬁj’ uitrgiohclaighd rgharaindhe capacitor dislectric

RAJiye icbhftdssaf ReRl 8@ OMalamihemséxigBeard htfum oxide.
el enental tungsten, tungsten alloy, tungsten suici de

or tungsten nitri de of the conductor netal | ayer. 11.

TheI MEPDr yThe T fidnidy @irctitay nofl cydier e Mﬁé\%lﬁ?@@ic’éﬂf electrode
dielectric regjon conprises st _one of al um

SPRESERE IR Biaie Bride e HRinet yn creope Fgnofom 2nd in
sdidition towherainyudier arltkl elyeet rode conprises a

conductive netal nitride different in conposition from

and in addition to the conductor netal |ayer. 13. The

menor y3.ci r Thié t mgnodrycleaicoitd? ofhelaénn 1Rhevhgokinsithé codlysilicon is
e condugﬂtlve tal nitride. 14. The

r[%cr%\fespmg %gﬁlctcmu #1VE P! erein the polysilicon

is received on the conductive nmetal nitride and on at

| east ., pne t l g , 4bu llo . .
imost8n® o The | AEfas TRl W OBLRA. 12 RFREER, Mg Rajysiicon is
resedted apdhe conductive metal nitride and on at least one of the elemental
tungsten, tungsten alloy, tungsten silicide or tungsten nitride of the

conductor metal layer.

15.  The memory circuitry of claim 14 wherein the polysilicon is
substantially laterally coextensive with the conductive metal nitride at least
within the memory array.

16. 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.
17.  The memory circuitry of claim 1 comprising DRAM circuitry.
18. The memory circuitry of claim 1 wherein the conductor metal

layer is 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.

10
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15 . The nenory circuitry of claim 14 wherein the
polysilicon is substantially laterally coextensive

woi2bde/es2s conducti ve netal nitride at | east w POTWSRINS/028670

menory array. 16 . The nenory circuitry of claiml

wherein, the storage node el ectrodes conprise a

condqul verfiet merﬂ%ﬁy’ I&I%Ul@gdef r}ﬁal‘?ﬁp‘flc\}vhgf:elﬂ' ﬂjleec%tﬁﬁge node

regi on conprises af °l east al um num oxi d

Blsfchiogimsosi deid 27 leagheomesnof jheiplualily yofomegmaiynegll capacitors
I [ [ AN [ t

8§ﬁ%ri'slém£% wh\{'@? srh e Ctgﬁ d%c&dourcwne rr\’%gﬂ[ﬁleeﬁ l?ééHb febeived over

pelyeiveertioneet eakh aorpi@meroﬁh@we edcrif efiovégi diodsf electrodes of

f
R PP B SR At e e oy
Ci rcwtry of claim1l wherein the storage node
el ect pgdes ﬂg ﬁ‘?érﬁo@}r di tr SO 1Qim thewREHA! by ﬁghage node

menory ceII acitors conp |se a cont al ner shape,

eedipsiesr Ofréﬁl at dgest ﬁemgm? dbeinluceldveal mvinyory csll capacitors

g?@?{%%d%%oggﬁnepgﬂé N&fnSha I% léah%@f%fﬁﬁe@ﬂ%ﬁmg volume

said 1 east s ity o
abpdidycadrinargiwdiet ors.  20. The menory circuitry of
claim1 wherein the storage node el ectrodes of said at
| east _some_of the plurality of nenory cell capacitors
conpr #8e aMesmerai HEPUIENARMPURIE: t he pol ysi | icon

f' | i Qgrrlé?ﬁér r%‘f‘?&!W'd@)%ﬁ@éngeaofalu‘?rﬁhﬂl &P NRh&Y eBAPEapacitors,

. ¥ CIrCUItr conprising: a nenory array
tr@hwdu@l agthe Eﬂﬁﬁﬁlﬂ@@yc@ﬂpﬁﬁm§ Sé@wageca%%ueﬂ%@téode a capacitor

arécﬂéat'n%ueég.eﬁ bhe &%P'eié&t?od"é’”ﬂhbséélg eq’e&wcﬁeagfelng%mmomy
el ectrode,” a capacitor dielectric region

ghaac @@l‘é’ngt plelegst someef thrielweélihgo mﬁmwyycglh&.a@acﬁors within

HPRR R ry Ig,q@% some of the plurality of menory cell
capacitors w hin the menory array; the cell electrode

wi t hi the aell plsaIFgdaM N deerprenaPRGaITay CaRdsinge net al
nitride layer; anérRiuctNEUYRER Mgl 1ay8Y-eangonpri sing
at | east one of
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.

22, 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.

23. The memory circuitry of claim 21 wherein the conductor metal

layer is received over the conductive metal nitride layer.

11
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el enental tungsten, a tungsten alloy, tungsten suicide
and tungsten nitride; the conductor netal |ayer being

wdiz0demres28 i n conposition fromthe conductive PeTAlS2005/028670

nitride layer; and polysilicon received over both of
the conductive netal nitride |layer and the conductor

met al 2hayerhet RRnfRPdLeddi ? W&@lm%ﬁ rqu@rélﬁMﬁé cddictor metal

conductor netal |ayer and pol ysilicon being
leygsils Eecver Q%E’S‘@s@%ﬁ%\g’é'vﬁ‘o@@t%’l Ritidplmerof said at
Ieast some of the plurality of menory cell capacitors.

?5 meERry circuitry of claim2 1 wherein the
poI ysFPi cohNEIMENIEY AGUAtrY \PT| clain @1I yhepeint Byespoeductive metal

wdtitidle Ies Cienedehisveo Vet e EdAdudler il 18kr] east
within the menory array. 23. The nmenory circuitry of

claim2 1 wherein the conductor netal layer is

recei 26d ovRe mamoccyrwrtmﬂrywrm@i@h 28 {hkesinl Meetorductive metal
circuitr cl ai mgs wher ei n the conduct or

The

WS TR TRES et dee GRMEHEIT RBRIPYRS et al

nitride Iayer. 25. The mermry circuitry of claim2 1

wher ei conductive.ne rlde | a is received

over %ﬂe ﬁﬂ%u'@temo MefdfY ré’yé’? Clagm %F‘le%’ﬁ’@ﬁ%ﬁf‘ythe polysilicon is
reicetusd oy aif leabaiome 285 vx@)ethee nohhecmmm w&na@tlayer and b) at
In|t i de I y%? ejr%rec N d on %conduct?

Fayert"27" Tie SeMs'c ?Py BRI @lovq ! tb\ﬂ%?@ﬂns'“mde or
tuing s el yanueaﬁrthescormwemem layet.east one of: a) the
conductive netal nitride |ayer, and b) at |east one of

the el enmental tungsten, tungsten alloy, tungsten
sui CiZie orThengstrenmyncirciitey of ¢laémcRndwbkesinngidlpolysilicon is

%Weo‘ 88 J@%n%gpyégi R?iﬁhtg,lﬁé Iof claim 27 wherein

e po yS| Fconi Ré®konducti ve netal
nitride layer. 29. The nenory circuitry of claim 27

V\'herg%é‘tagﬁh%’ ﬁtdrpcglrﬂcul?rlyg %l\éﬁrﬁl 7 \R/H%&b heeasgolysmcon is

one un S en a
negaiyederprsdhei ae leastt ongspérthm eierdenta‘l tungstamd e gsten alloy,

t\%ﬁg@ ter] QMEfde §Ptunqg?emr@fd3é & Uk s du &by Frle%amayer

rernt

30. The memory circuitry of claim 21 wherein the polysilicon is
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.

31.  The memory circuitry of claim 21 wherein the polysilicon is
received on only 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.

32. The memory circuitry of claim 31 wherein the polysilicon is

received on the conductive metal nitride layer.

12
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received on both of: a) the conductive netal nitride
| ayer, and b) at |east one of the el enental tungsten,

wouomakensal | oy, tungsten suicide or tungsten RCTAUSZBS/028670

of the conductor netal layer. 3 1. The nenory

circuitry of claim2 1 wherein the polysilicon is

recei yed o n - tfreceomdugt | . ;
nit(i%% Ia@g(rg,maér?gé@) %erzuﬁ}eyast gne 0 qt M]%er errg}r]}?a}?mysmcon 'S
egRgseron tthaget daaal lang, of utigstdemsniai dengatenurigspeten alloy,
ni : . . y

T fciq= By IRGHh YR B 1\ B byt o PRI

received on the conductive netal nitride |ayer.33. The
Menor Y4 Ci M ¢HL Y Ry Gli Lmr? Jf ¥BRheR P JAS R HST Ld il tor matal
is received on the at |east one of the elenental
leMagseBRrisggmglemental tungstemngst en sui ci de or tungsten
nitride of the conductor netal |ayer. 34. The nenory
circuitry of claim2 1 wherein the conductor netal

| ayer3%onpf NS evsEIB KTty HgSledR. 2 Bsvhemedn faargnductor metal
I8V EF Bohiptists findisfedsilicierei n the conductor netal

| ayer conprises tungsten suicide. 36. The nenory

circuitry of claim2 1 wherein the conductor netal

| _ayer3@.onprhéaﬁeh1wgsc§iﬁfumyt¢fi 6laim371 wiherei®RE Yeonductor metal
circuitry of claim2 1 wherein the conductor netal

lex§EcORIMIRGSSRO951SUAGEPEN al | oy. 38. The menory

circuitry of claim2 1 wherein the conductor netal

| ayer zon'pji_bses at | east .two of elemental t st en,
ten

t ungs By Ry < B Of R TRl MRSt AR G idstor metal

139er EBMpPTRIEY ¥ tahgSehtdiloyof claim 2 1 wherein the
polysilicon is conductively doped with a conductivity

enhancing inmpurity. 40. The nenory circuitry of claim

2 1 vws@r ei Thehaeprry sditdution dafsclatch ZOrwhetkiv ehy cdopkdtor metal
Ivvith an%/1 conduc il\/itg nhan iqaﬂ]i Egulrittﬁ. 4 1. Ttge I
fefbr §° PF'@S?tﬁE 57581 Y9 O £IANEET N HRESISEr y 8 tRgsfen alloy,
woesterotilictdependduagetemduittidieae part of the cell

el ect rode.

39. The memory circuitry of claim 21 wherein the polysilicon is
conductively doped with a conductivity enhancing impurity.

40. The memory circuitry of claim 21 wherein the polysilicon is not

conductively doped with any conductivity enhancing impurity.

41. The memory circuitry of claim 21 wherein the polysilicon does

not comprise a conductive part of the cell electrode.

42. The memory circuitry of claim 41 wherein the polysilicon is
substantially laterally coextensive with the conductive metal nitride layer at

least within the memory array.

43. The memory circuitry of claim 21 wherein the conductor metal
layer is 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.

13
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42. The menory circuitry of claim4 1 wherein the
polysilicon is substantially laterally coextensive

wonods/oes28 conduct i ve nmetal nitride |ayer at | eRer/US2005/028670

within the menory array. 43. The nenory circuitry of

claim2 1 wherein the conductor netal layer is

recei ygd o 0 C lrp.%i i

sai d AS{%or aggén@% ! ecf&}l rbf laﬁﬁﬁ(}% r&éiangp%sﬂﬁdu?tlve metal
niedpl layal i lsyreﬁelvmm\aercell I ofcagabl ingihgduadl ofheeidestioryge node

A | ai r t I o

gfecﬁ%gte ofogeu& & lgé%g?%\@% %lvt@re ﬁﬁr&lﬂp eacﬁﬁ%ﬁgi%vtel"ﬁdpuaaqamtors.

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

of thegspl gl Mn@ry'ﬁ‘r‘r’&m‘y %?V\L .ﬁ@@@%ﬂ ﬁ1 45. The

menory circuitry of erein, conductor o
met aI th%y@mdu@tor @@@ua\vé@vamérrepwecio@uwmev@omqlve metal nitride

4l ayer; and the conductive netal nitride |ayer

Ay

%’ rece| ved over all of each individual of said

stor afje rouwwityet rodtd oftridai devar lieastcyvae ofet hell of each
mdﬁiab%ﬁ%fo%ai'&e%%ﬁé]?%elnlod‘éag%cdﬂ(ﬁfe% 046531@]%1; HEHQ{ ¥ome of the
circurtry of claim2 1 wherein the storage no
plusalityoefeveoforyaeall eapdetye. some of the plurality of

menory cell capacitors conprise a contai ner shape, the
conductor netal |ayer being received over only a

porti ®@. of TBQCﬁ“%ﬁtmloﬁ'@wté}hzﬁec@msgﬂd\f@t@@@mgéhﬁo‘@iéfage node
S'e%‘t"rtord%geﬁ abicPak deatt lsSF*h%t o?‘fﬁ@ ;ﬂﬁrélh? & Hk%ér‘yyc;?lfl capacitors
menory ce capaci tors. clrcultr

ePAPHSS62 \ert@unﬁrtslr@n;eoﬁ:bacquw metm tarMedeb@agenecewed over

eLV eh &gl el & digal @f

6ﬁ é tlt%yiogfeg c f:oﬁ% r %Jlgéaﬁét Hxail s t?'zh&e sf]tcalcjél‘;caggfeectrodes of
aldn@fn*@aﬁt geme @bﬁ‘@:pt%agty mfanemyrfa‘@db@@paﬁlwai try of

claim 46 wherein, the conductor netal l|ayer is

recei ved over the conductjve netal njt+ide | ayer;
t he cHAducthgeMBEIY Fireuiirdef|dgen 46 whesain e 696¢U0t'Ve metal

ﬁlthd@ﬁa?é?hs' Aclienl sy advedf af adfde8ERTIRAR/IBQEE of! £GHT 9€PSge node
said at | east sone of the plurality of nmenory cell
g@fg,g(gdleg ef said at least some of the plurality’of memory cell capacitors.

48. The memory circuitry of claim 46 wherein,

the conductor metal layer is received over the conductive metal nitride
layer; and

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.

49. The memory circuitry of claim 21 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.

50. The memory circuitry of claim 21 comprising DRAM circuitry.
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49. The menory circuitry of claim2 1 wherein the
storage node el ectrodes of said at | east sone of the

wohoreakosgzy of menory cell capacitors conprise RCT/US2005/028670

cont ai ner shape, with the polysilicon filling

| ast -remai ni ng vol une of said container shape. 50. The
mermré{ Ci r@lé{&g%bafcﬁ 'c!Bn%prJrsnﬁ%”p“ Si ng DRAM

CIrCUI |rCU|try conprising: a nmenory
arrayacmmm@rgl 1) ;@Iommnlsmg of pivsaiilyy of enemory cell capacitors,
%%Rﬂ&hé%fsz E%Q(Jff géi‘%l ccﬂ‘f'on Q% CQ%%‘H&JE%WO&?@%&%@Q Qcapacltor

storage no a cap C tor ielectricre
dumecancenelglm eatldo@le?e‘”t h@atmde elteeteadtieldairode bemg commonly

g%%“é%gﬁga#ﬁ%agpge bt I?@?Lur%ﬁ{?opﬁnewgry%é'ﬁ %Ialb51¥hors within

nmenor capac ors
tkteonmmonyodsragl; ¢t raddesg b oiodg @fecaodeatlwmgrofsaawtamr shape

Jf’lﬁcg %e\g' %v hih %%Wtﬁ}-lass p%ﬁﬁ‘éé‘g?mt:@ﬁ 'W‘{]hlw EH' |ﬂf¢;ﬁlfé|%ive silicate

|ve silicate ectroda wi
gllanesrrermry array conprising: a conductive netal

NiETH AR LAY Bl RV Gk PIL HdIRENSRARG cdi SALARCT OT

net al ayer receive nmet al tride

| ayer, the condactionduntval maybrnlhmdﬁpr!aaﬂemg hatvingast container
ne of elemental tungsten, a tungsten alloy, tungsten

T de and tungsten nitride in contact with the

conducti ve net ah gurtduictier h@y@IrIayeheewmddcimthembaductive metal

| ayer being. diff t f o
conduct i veglﬁﬁflgllg%g Hh%%q%gngﬁ% i 66%@% %?@8{[{81!‘19 at least one
recei ved oaf HlmahtalenmSm efttmlm@t@’n@‘r’mytamgsten silicide and

tungst en, {L{%?%r‘gnuauﬁlé{x in tc@ﬂﬁas wntﬁultl'f%dgoﬁ)d'u tt%g%eetau nitride

nitride of a er e con uct
netal nitriager] ayercomd!wctoommtat d:aryareb@hgl Qlyfereramm chmposmon

pol ysi |1 Coﬂ8%68a| 8{)@?3{:’&'\% [n%\fglrmiﬁh?e ?%%%ra%%dm)de

el ectrodes plurality of
menor polysilicovapassived son tthe pbllgaitl openof the igigmental tungsten,

astre in a f
LPERIT B G ol A2 SRR STRRBE R Elcpcor meta
tdymrmtﬁelccymﬂrcmve medalcoidde layemehalconductor 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.

52. The memory circuitry of claim 51 wherein the conductor metal

layer comprises elemental tungsten.

53. The memory circuitry of claim 51 wherein the conductor metal

layer comprises tungsten silicide.

54, The memory circuitry of claim 51 wherein the conductor metal

layer comprises tungsten nitride.

55. The memory circuitry of claim 51 wherein the conductor metal

layer comprises a tungsten alloy.
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| ayer conprises elenmental tungsten. 53. The nenory
circuitry of claim5 1 wherein the conductor netal

woaymro2espri ses tungsten suici de. 54. The nmenmBCy/US2005/028670

circuitry of claim5 1 wherein the conductor netal

| ayer conprises tungsten nitride. 55. The nenory

Circusgry ?F\e%@h{arg &ré’mﬁ'gle(bfncfelhr% 5@%!’1‘@5@% Bt @ nductor metal

| ayer conprises a tungsten”al e nenory

l@yeé ukremprisesclzi InBt 1twmep%|@iem@l@brwn@staﬂ n@t dungsten alloy,
S fimgeof el enmental tungsten, a

tu ggc?'g%maﬁr# %ﬁdﬁgﬂgg%z{nnsn?m de and tungsten nitride.

57. The nmenory circuitry of claim5 1 wherein the

pol ysk¥i Coﬁhésn%‘ﬁwcb'ir\émtyy dareim BA %Hé?@ﬁ#%évbébg/smcon is

enhancing i npurity. menory circuitry of clalm

sondygarey §opRe o @swmcttmw'ty HoraRBRAWEPLVEY-y doped

with any conductivity enhancing inpurity. 59 The
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62. The memory circuitry of claim 51 wherein,

the polysilicon is substantially laterally coextensive with the
conductive metal nitride layer at least within the memory array; and

the conductor metal layer is 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.
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