Met hods of Form ng Metal - Conprising Materials And Capacitor El ectrodes; and
Capacitor Constructions TECHNI CAL FlI ELD [ 0001] The invention pertains to
nmet hods of formng nmetal -conprising materials, such as, for exanple,
capacitor electrodes. The invention also pertains to capacitor
constructions. BACKGROUND OF THE | NVENTI ON [ 0002] Capacitor constructions
are utilized in nunmerous sem conductor structures, such as, for exanple,
menory arrays. An exenplar i; is a dynanrc_randonraccess menory
(DRAM) ar r Methaeds of gtpl aterigls 4 ‘ lecteodes: and
capacitor and a transrstor (OdbﬂLiﬂEhSEEEEELﬁﬁhitructrons conprise a first
conductive capacitor electrode and a second conductive capacitor el ectrode,
separated by a dielectric material. Among the conpositions suitable for
utilizati JECHNICAp&EELDr el ectrodes are netals, such as, for exanple,
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as, for ewctinpd,dor sxaraid)icaphcita? sletdodesidlter rnwé}ﬂ):ntalsdopertdmaio\napahmrpr ecur sor
and rel ease the, nmetal. The rel eased netal can then deposit on a substrate

to form aCRRYHCteRS m which is ultimately incorporated into a capacitor
device as a capacitor electrode. [0004] A difficulty which can occur during

oxi dati on _of ecursors is that materials associ ated
with a se%{&u@{}g éh%ﬁ%%éﬁgﬁexposed to the oxidizing conditions, and
can t hensefpgpg) becommpasisHcnsinidtions BRs Wiliged frdirmsleds sémicoRgudtbe degr adat i on
of the netallo-organic precursors. Accordingly, it would be desjrable to
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precursors 0005] "I'n one aspect, |nvent|on
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the rel ea?ﬁedcémﬁoaslltlon§ s%?rﬂé 'fér%lr?é{%ﬂ a%%pﬁ&f@r%%ﬁ'ﬂ&é?éremg B as, for

example, platinum, rhodium, iridiurn, ruthenium, etc. The metals can be deposited by

exposing a metallo-organic precursor material to an oxidizing ambient (such as, for
example, an ambient O,, O3, and/or N;O) to break down the precursor and release the
metal. The released metal ¢an then deposit on a substrate to form a metal film which is
ultimately incorporated into a capacitor device as a zapacitor electrode.

[0004] A difficulty which can occur during oxidation of the metallo-organic
precursors is that materials associated with a semiconductor subsfrate are exposed to
the oxidizing conditions, and can themselves become oxidized or otherwise degraded
during the degradation of the metallo-organic precursors. Accordingly, it would be
desirable to develop alternative methods for formation of metallic materials on
semiconductor substrates, other than the oxidation of metallo-organic precursors.

SUMMARY OF THE INVENTION

{0005] In one aspect, the invention encompasses a method of forming a metal-
comprising mass for a semiconductor construction. A semiconductor substrate is
provided, and 2 metallo-organic precursor is provided preximate the substrate. The
precursor is exposed to a reducing atmosphere to release metal from the precursor, and
subsequently the released metal is deposited over the semiconductor substrate.

[0006] In another aspect, the invention encompasses an embodiment of forming
a metal-comprising mass for a semiconductor construcetion wherein 2 metal-comprising



[ 0006] In another aspect, the invention enconpasses an enbodi nent of formng
a netal -conprising mass for a sem conductor construction wherein a

met al - conpri sing precursor is exposed to anmonia to release netal fromthe
precursor, and subsequently the release netal is deposited over a

sem conductor substrate. [0007] In another aspect, the invention enconpasses
met hodol ogy for formng capacitor electrodes wherein a netal - conprising
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reference to a_sem conduct or fer fragnent 10 in the figure. Fragment 10
i ncl udes al@98%t r at eTﬁez'”VeWﬂ"tﬂs‘bﬁﬁ “E@ﬁrﬁ?ﬁ@ﬁ"" ¢EStdStioNSi e, monocrystal |ine
silicon. To aid in interpretation of the clains that follow, the terns
"sem conductive substrate"” and "sem conductor substrate" are defined to

mean any GRIEFRESEBIPOONPFSIHRDEAWINGRIuctive material, including, but
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above. [ 004=Er fagrnesiillustriating aueakiodiment of thefpoesentinventionsubst rate 12, and can
conprise, for exanple, borophosphosilicate glass (BPSG and/or silicon

di oxi de. An opening extends through insulative material 14 and to substrate
12, and a mETAIuEDOIDESB@Hb'ﬁONOFsTHE BREFERMBMENMBOINMENES: 12 at a base of
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which can comprise, for example, monocrystalline silicon. To aid in interpretation of the
claims that follow, the terms "semiconductive substrate” and “semiconductor substrate”
are defined to mean any construction comprising semiconductive material, including, but
not limited to, bulk semiconductive materials such as a semiconductive wafer (either
alone or in assemblies comprising other materials thereon), and semiconductive
material layers (either alone or in assemblies comprising other materials). The term
“substrate” refers to any supporting structure, including, but not limited to, the
semiconductive substrates described above.

[0012] An insulative material 14 is formed over substrate 12, and can comprise,
for example, borophosphosilicate glass (BPSG) and/or silicon dioxide. An opening
extends through Insulative material 14 and to substrate 12, and a diffusion region 16 is
formed within subsirate 12 at a base of such opening. Diffusion region 16 can be either
n-type conductivity doped or p-type conductivity doped. Diffusion region 16 can be
considered as an exemplary embodiment of an electrical node supported by substrate
12.

[0013] A series of conductive materials are formed within the opening in mass
14, and extending above diffusion region 16, Such conductive materials include a mass
18 of conductively-doped silicon, such as, for example, n-type or p-type doped
polycrystalline silicon. The conductive materials also include a layer 20 of metal silicide,

and a layer 22 comprising metal or metal nitride. It is noted that other conductive
2



12. [0013] A series of conductive materials are forned within the opening in
mass 14, and extendi ng above diffusion region 16. Such conductive materials
i nclude a mass 18 of conductivel y-doped silicon, such as, for exanple,
n-type or p-type doped polycrystalline silicon. The conductive materials
al so include a layer 20 of netal silicide, and a |layer 22 conprising netal
or netal nitride. It is noted that other conductive 2 materials can be used
ei t her alternafivel
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by, for example, photolithographic processing and an appropriate etch after deposition

of the released metal. Appropriate photolithographic processing and etching conditions

will be recognized by persons of ordinary skill in the art.

[0018] Mass 24 can comprise, consist essentially of, or consist of one or more of
ruthenium, rhodium, iridium, cobalt, palladium, nicke! or platinum. In a particular
embodiment, mass 24 will consist of, or consist essentially of, ruthenium, and will be
formed by exposing tricarbonyl-cyclohexadiene ruthenium precursor to a reducing
ambient comprising one or more of ammonia (NHs), diatomic hydrogen (Hy), or plasma-
activated hydrogen species. The reducing atmosphere can, in particular embodiments,
consist of, or consist essentially of, one or more of ammonia, diatomic hydrogen or
plasma-activated hydrogen species. In an exemplary embodiment, tricarbonyl-
cyclohexadiene ruthenium precursor is exposed to ammonia at a temperature of 210°C,
and a pressure of 4 torr for a duration of 120 seconds, to deposit mass 24 to a thicknéss
of about 450A:

[0017] Prior art methodologies have existed wherein a metal-containing mass is
formed over a layer identical to the above-described layer 22 by exposing a metallo-
organic material to oxidizing conditions. However, a problem with such prior art
processes is that the oxidizing conditions can oxidize various components of layer 22 to
reduce the conductivity of such layer. Forinstance, if layer 22 comprises titanium,
tantalum or tungsten, the exposure of such layer to oxidizing conditions can form oxides
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anbi ent conprising one or nore of ammonia (NH3), diatom c hydrogen (H2), or
pl asma- activated hydrogen species. The reduci ng atnosphere can, in
particul ar enbodi nents, consist of, or consist essentially of, one or nore
of ammoni a, diatom c hydrogen or plasna-activated hydrogen species. In an
exenpl ary enbodi nent, tricarbonyl- cycl ohexadi ene rutheni um precursor is
exposed to amonia at a tenperature of 210C, and a pressure of 4 torr for a
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problematic in particular semiconductor fabrication applications than is oxidation of
materials associated with a semiconductor device. For instance, in the embodiment
described with reference to the Figure, it ¢an be highly desirable to maintain the
conductive characteristics of layer 22, and of less concern is elimination of carbon from
mass 24. Accordingly, utilization of reducing conditions to form mass 24 is preferred
relative to utilization of oxidizing conditions, even if such causes an increase in carbon
incorporation within mass 24 relative to that which would occur with utilization of
oxidizing conditions. However, an analysis of a mass 24 formed by exposing
tricarbonyl-cyclohexadiene rutheniurn precursor to ammonia has shown that there is
very little carbon incorporation within such mass. Accordingly, in particular
embodiments of the present invention, oxidation of layer 22 can be avoided, and also
carbon incorporation within mass 24 ¢an be avoided. Such can be preferred
embodiments of the present invention, but it is to ba understood that the invention can
also encompass embodiments wherein carbon incorporation occurs within mass 24.
[0019] Mass 24 can, particular embodiments, comprises muliiple metals formed
from one or more precursors, The multiple metals can include one or more of
ruthenium, rhodium, indium, cobalt, palladium, nickel or platinum. In some aspects of
the invention, it can be desired that mass 24 does not consist solely of platinum,

However, in such aspects, mass 24 can comprise platinum in combination with other’
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one aspect of the present invention, it is recognized that carbon

I ncorporation is less problematic in particular sem conductor fabrication
applications than is oxidation of materials associated with a sem conduct or
device. For instance, in the enbodi ment described with reference to the
Figure, it can be highly desirable to maintain the conductive
characteristics of layer 22, and of |less concern is elimnation of carbon

from mass, 24. A in | f | to form nass
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that there is more tantalum than should be present in the stoichiometric relationship
Ta,O:). Such tantalum-rich regions will lack the desired dielectric characteristics of the
high-k material. Exposure of the tantalum-rich regions to oxidizing ¢onditions can
tonvert such regions to Ta,0s, and accordingly improve the dielectric properties
associated with the regions.

[0022] Second capacitor electrode 28 can comprise, consist of, or consist
essentially of ruthenium, rhodium, iridium, cobal, palladium, nickel or platinum; and can
comprise an {dentical metal to that utilized in mass 24, or a different metal than that
utilized in mass 24. In particular preferred embodiments, mass 24 will be formed by
exposing a metallo-organic precursor to a reducing environment, and will constitute a
first capacitor electrode; and mass 28 will be formed by exposing the same metallo-
organic precursor, or a different metallo-organic precursor, to an oxidizing atmosphere,
and will constitute a second capacitor electrode.

{00231 The masses 24, 26 and 28 of the Figure together define at least a portion
of a capacitor construction. Such capacitor construction can be incorporated into
various semiconductor deviées. such as, for example, a DRAM cell. In embodiments in
which the capacitor construction is incorporated into a DRAM cell, there will typically be
a transistor gate {not shown) utilizing diffusion region 16 as a source/drain region, and



utilizing a reduci ng at nosphere as was described previously for formation of
mass 24. Alternatively, electrode 28 can be forned by exposing a

nmet al | o-organi c precursor to an oxidizing atnosphere. In preferred

enbodi nents of the invention, dielectric material 26 can conprise a high-k
material, and electrode 28 is forned by exposing a netallo- organic
precursor to oxidizing condi tions. The oxidizing conditions can cure oxide
deficien t ' 1 Q nstance, if
the bi gnSeordnpl s ERReAIEnHe a8 s ks 21 Aol STlcElale. e o er o
whi ch haemtmdirwﬂe.smasﬁ 24 vambelcansideiedta sterage rlolde chawapacitel comstgetios.o t hat
the material is tantalumdch (i.e., so that there is nore tantalumthen
shoul d be present in the stoichlonmetric relationship Ta20G - Such
tantalumrich regions will Jack -the desired dielectdc characteristics of the
hi gh-k material. Exposure of the tantalumrich regions to oxidizing
conditions can convert such regions to Ta7,0s, and accordingly inprove the
dielectric properties associated with the regions. [0022] Second capacitor
el ectrode 28 can conprise, consist of, or consist essentially of ruthenium
rhodi um iddium cobalt, palladium nickel or platinum and can conprise an
identical netal to that utilized in mass 24, or a different netal than that
utillLzed in mass 24. In particular preferred enbodi nents, mass 24 will be
formed by exposing a netallo-organic precursor to a reducing environnent,
and will constitute a first capacitor electrode; and mass 25 will be forned
by exposing the sane netall o- organic precursor, or a different

nmet al | o-organi ¢ precursor, to an oxidizing atnosphere, and will constitute
a second capacitor electrode, [0023] The masses 24, 26 and 28 of the Figure
‘together define at least a portion of a capacitor construction. Such
capacitor construction can be ingorporated into various sem conductor

devi ces, such as, for exanple, a DRAMcell. In enbodinents in which the
capacitor construction is incorporated into a DRAMcell, there wll
typically be a transistor gate (not shown) utilizing diffusion region 16 as
a sourceldrain region, and 5 accordingly electrically connected to Mass 24

t hough diffusion region 16. In such enbodi nents, nass 24 can be consi dered
a storage node of a capaciftor construction. 6 CLAI M5



A nmethod of formng a netal - conprising nmass for a sem conduct or
construction, conprising: providing a sem conductor substrate; providing
one or nore netallo-organic precursors proximte the substrate, at |east
one of the one or nore precursors not conprising platinunm exposing at |east
one of said precursors to a reducing atnosphere to release netal fromsaid
at | east one of the precursors; depositing the rel eased netal over the

sem conductor substrate to forma rgaehalsg conprising mass on the

sem conductor substrate; wherein the substrate conprises an upper surface
consisting of one or nore ol TiN, elenental Ti, WN, elenmental W TaN and
el emrental Ta; and the upper surface is exposed to the reducing atnosphere
during flor mathi GRS efferies 8l MeghpPTRIIFIgY Mess foranirpaptdicinrtgnsiietion,

nmet al Cocéﬁrﬁ;]‘)r'ﬂélﬁg met al -conprising mass into a rectangul ar bl ock. 2. The

met hod of clainTl wherein the metal-conp rising mass is fornmed physically
agai nst 'the pppedingardeavecrofuctdreubaister ate. 'ace consists of TiN, The

met hod of claim 1 wherein the upper sur.4.  The nmethod of.,clajml. V\_/Qerei n the
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t he uppeeaswriackthe @ngi @ tsoreflprddidsorg.nol bemprsihgdiztful ai m | wherein the
upper surface consists of el err,entcgl W 7. The nmethod of claim| wherein the
upper sur f aceSUEHENS BL/eFF! ONENT HHIC RITFEURAIHIOR FRUEN AT ISRUSET & 17/9358 upper .
sur f ace raefnsirahbs Ot £lLeptiabf tha.preQirsddde nmethod of claim | wherein the
reduci ng at nosphere conprises NH3. 10. The nethod of claim]| wherein the

reduci ng at moSpPRYENEBiRgRIcea’d preialfyer e SRMREIPURIRI SHRBIRLe o 'PIM 2rRgafet hod

of cl ai ronpeR® ks the UEidtehdatizP SPERF e, CAHEREh 3188 sibstrallcofipiihad of
form ng a capacitor, conprising: providing a sem _op&ct or substrate having

R C .al.
an el ectFPEAPUABER CRUBHBIG A PRy TirHE ARG &N e ot e BEM ] We éElonnect i n
el ectri cald slon=atd! T, kRd theupsieurikb®is exposed to the reducing atmosphere during

forrnation of the mstal-comprising mass; and

patterning the metal-containing metal-comprising mass inio a recizngular block.

2. The method of claim 1 wherein the matal-comprising mass is formed physicaily

against the upper surface of the substrate.

The method of claim1 wherein the upper suriace consists of TiN,

)

4. The method of claim | wherein the Gpper surface consists of elemental Ti.

5. The method of claim 1 wherein the upper surface consists of WN,

6. The method of claim | wherein the upper surface consists of elemental W.
7. The method of claim 1 wherein the upper surface consists of TaN.

8. The method of claim | wherein the upper surface consists of elemental Ta.
9. The method of claim. 1 wherein the reducing atmosphere cemprises NHa.
10.  The methed of claim | wherein the reducing atmosphere comprises plasma-

activated hydrogen.



el ectrical interconnect conprising conductively-doped silicon; formng a
conductive material over the electrical interconnect, the conductive
material conprising one or nore of TiN, WN, TaN, elenental Ta, elenental Ti
and elenental W providing a netallo-organic precursor proximte the

conductive, material , t nmet al | 0- organi ¢, precursor._conpri si ng ,one or nore
of rut hen?hm frh% |ng' Gh&rqlﬂrhﬁ]wheé%%gﬁfedﬁéwéﬁ?%‘rﬂheﬁ g?ﬁ”ﬁﬂ?ﬁ e ni ckel ;
exposing the precursor to a reduci ng atnosphere to rel ease netal fromthe
precursor, the rel eaaeq?,rret,al consi.sting essentially of one or nore of

o o

r ut heni um!2- r BdPERPSH FYTig 283 $AM R %M pl ati num and ni ckel ;

deposi ting thepiRi%Rs 84 AREHILOMR b e € PRUME inVediRiANbak sLpdam a first
capacitor electrode; forming a dielectric material over the first capacitor
el ectrodéhergny; formi ng a second capacitor el ectrode over the dielectric

material; ""“erf@r%ﬁr@d"ﬁg%%grf%@fjin?e@?&%ie%?{noeﬁécgﬁéél%gﬁthPv'ﬁ?ﬁ WS ;- and

wherein the form second ~ capac ectrode conprises’'exposing a
net al - comprdisiaignierecvesorortprisamg cxidlicivalgdopedepitere. 1;. The nethod of

claim 12 wherein the precur.sor_ conprises rutheniu and erein the

el eased ot al LB 3 PRTEEIIR AT PPl attii B e NE BB bPE 1 ai m 12
wher ei n thetepslecampoging ORP b srese bhOl, Wi, Bad, slbeeesianTa | demeetased met al
consi sts ?ssenti all'y of rhodium 15. The nethod of claim 12 wherein the
precur soP'¥BAE ¥6s i ridium and wherein the rel eased netal consists

essential ly ofp iogkidhd!8mekBlo-dRRnEIrBaGs6f prokitddte e dIRILBINE frRee R 8gIr sOr
conprises cobalt, and wherein the rel eased netal consists essentially of
cobal t . TTetalfithrergdtif ety S (CRMRMEPINErQSiMCeIRs WhBHHMSs MOBURPIFITYES

pal I adi upp RN, WK BH blafidlin kRERREE Netal consists essentially of
pal | adium .g 18. The nmethod of claim 12 wherein the precursor conprises

pl atinum and S¥RSEIHhemecHepdasegIHeEParRBesRiIese 1o @isassimet (FoBrthpl ati num
19. The pridigofinéldidBctlmBReESdiiind@sBERRMT Pbné BNRIDS BF-Uth&ligh, and
wherein trrboedfum, iridiurn, cobalt, palladivm, platinum and nickel;
depositing the re]eased metal over the conductive materizl to form a first
capacitor electrode;
forming a dielectric raterial over the iirst capacitor electrode; and
forming a second capacitor electrode over the dielectric material; wherein the
second capacitor elecirode comprises metal; and wherein the forming the second
capacitor electrode comprises exposing a metal-comprising precursor to an oxidizing

atmospheras.

13. The method of claim 12 wherein the precursor comprises ruthenium, and

wherein the released metal consists essentially of ruthenium.

14. The method of claim 12 wherein the precursor comprises rhodium, and wherein

ihe released metal consists essantially of rhodium,

15, The method of claim 12 wherein the precursor comprises iridium, and wherein

the released metal consists essentially of iridiumn.

16, The method of claim 12 wherein the precursor comprises cobalt, and wherein

the released metal consists essentially of cobalt,

17. The method of claim 12 wherein the precurscr comprises paliadium, and wherein-

the released meial consists essentially of paliadium.
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rel eased netal consists essentially of nickel. 20. The nethod of claim. 12
wherein the precursor conprises tricarbonyl- cycl ohexadi ene ruthenium 21.
‘The nethod of claim12 wherein the reducing at nosphere conprises NHs. 22..
The nmethod of claim 12 wherein the reducing atnosphere conprises plasma
acti vat e? hydr ogen. 23. The nethod of claim 12 wherein ﬁhe reducing .

at nosphe & compra mehadoiMeimal 2P Rk H‘WFHF?)TWF%@CO'&”R%}?&PRVBP” : CORPYE88 Ag:

provi di ng am§eemec40ng+g¢gggs,sgbsgg,m Egll Lng.4n el ectrical node supported

t hereby; form ng“a'h’"e ectrical |nte connect 1n electrical contact with the

node, the electrical interconnect conprising conductively-doped silicon;
f or mi ng agcondinet inethouetfeddial 120wbersirhibegrectrsdroaimirsee ncaheot, witdien the
conduct i ve mat er i rising on re of TiN, WN, TaN, elenental Ta,
el enent ai® eﬁ°“§'ri'?i“"%l°8 g{)aﬁ“‘@\? ‘ﬂ'ryéglr'tﬁ’(ﬁ a metal | o-organi c precursor

proxi mate the conductive material; exposing the precursor to a reducing

at nospheng t 0 Trel pagRddtodimf Imér’ﬂfh thB P&l SeT configRes tidafghiyihe r el eased
nmetal over the conductive naterial to forma first capacitor el ectrode;

f or mi ng &RtEregignscruiiR™Tal over the first capacitor electrode; and
form ng a second capacitor electrode over the dielectric material; wherein

the secopd C%@%g%de‘df%nmqewﬁé}mnh@esddeﬁxgaétmowﬁﬁéﬁa Rorbdadighect ric

mat erial conprises an oxide; d wherein the formng the second capacitor
el ectrode conprises exposing a netal-conprising precursor to an oxidizing
at mospher .- n%hemé’h?ét%ww@ﬂ?cw'a?rmﬂzkle\fm@%‘-‘é?gwathéPE‘F@l EERISE SRR 6T al

conpr i seg:tilaalPny %§EHMere| n the formng the second capacitor electrode
conprises exposing the netal - conprising precursor to one or nore of N20, 02
and 0,. 9 26._The nethod of claim 24 wherein the conductive materi al

consi sts 28f TIRE BRMOK ST 2t Weer e B TR EFNde? 0SB AL PetCAIPTSESiHe- physi cal
contact with the conductive materi-al.

24. A method of forming a capacitor, comprising:

providing e semiconductor substrate having an electrical node supported
thereby;

forming an electrical interconnect in electrical contact with the node, the

- electrical intérconnect comprising cbndbcfively-doped éilicon;

forming a conductive material over the electrical interconnact, the conductive
material comprising one or more of TiN, WN, TaN, elemental Tz, elemental Ti and
elemental W;

providing a8 melallo-organic precursor proximate the conductive material;

exposing the precurser to 2 reducing atmosphere to release metal from the
precursor;

depositing the r.eleased metal over the conductive material 1o form a first
capacitor electrdde;

forming a dielectric material over the first capacitor electrode; and

forming a second capacitor electrode over the dieleciric material; wherein the
second capacitor electrode comprises metzl; wherein the dielectric material comprises
an oxide; and wherein the forming the second czpzcitor electrode comprises exposing a

metal-comprising precursor 10 an oxidizing atmosphere.

25. The method of claim 24 wherein the dielectric material comprises T.2:05 and B
wherein the forming the second capacitor electrode comprises exposing the metal-

comprising precursor to one or more of N0, Op and Oa.



27. The nmethod of claim24 wherein the conductive material consists of

el enmental Ti, and wherein the deposited released netal is in physical
contact with the conductive material: 2g. The nethod of claim 24 wherein
the conductive material consists of WN, and wherein the deposited rel eased
metal is in physical contact with the conductive material. 29. The nethod of
claim 24 wherein the conductive material consists of elenment ﬁ. W .and
wher ei n 2the dEbesnetaer phflaigs et WhersiD thacq Y %‘S?s’f‘éﬁ”ak‘o‘?ﬂsgg*t ol Mhabhe
conduct i e, Bl erialosid0reldii@TREROE i9bhedicl BbRdcwhigs BisitdnbieciRendseiilve
material consists of TaN, and wherein the deposited released netal is in:
Physical contact wth the conductive material. 31. The nethod of claim24
wherein phe cORdueithyE onBikiet balwheodis tisd Sorailicleanertial conBists ahelemhpiaeTin t he

deposited rel eased netal .is in physical .contact with the conductive

ar or | AN e AT BT U A DT Bt b ot Bl Wt e SRHUE Pl
conpri sesgai@riBi-gh-k material. 33. The nethod of claim24 wherein the
dielectric material conprises Ta205. 34. A nethod of form ng a capacitor,
conprising: providing a sen conductor substrate suﬁ_porti ng a ductive
mat eri al 28. pr 50 M2 °hepiar Re MorGEIniRe ‘ii’r“@&ﬁtl“?df‘ab%&k‘f‘??&fsgs ?fh\&RQ&H uctive

mat er i alyhee¥POS PobAET RIQGEHSABT i@ i@FEWEcﬁ}ﬁa@tmm@%oﬂdbﬁivé%ﬂééﬁ net al
fromthe precursor; depositing the rel eased netal over the conductive

material to forma first capacitor electrode: formng a dielectric materi al
over the2firsiheapites ot claimees Megesin theotanoHelive BaEHACLEFATPtEmerBLt r ode

over t hey il Qffeiéin HRHEFOAED BRASIDRIEEI T thhRy SEQORALRRARIAOLothREI 0de

conprises netal; ereint lelectric nm conprises an oxide; and
wher ei nmaignelbrnmi ng the second capacitor electrode conprises exposing a
met al - conpri si ng precursor to an oxidizing atnosphere. 10

30. The method of claim 24 whersin the conductive material consists of TaN, and

wherein the deposited released metal is in physical contact with the conductive material.

31. The method of claim 24 wherein the conductive material consists of elemental
Ta, and wherein the deposited released metal is in physical contact with the conductive

rmaterizl.

32. The method of claim 24 wherein the diglectric material comprises a high-k

material.

The method of claim 24 wherein the dielectric material comprises TazOs.

[F3)
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34. A method of forming a capacitor, comprising:
providing a sermiconductor substrate supporting a conductive material;
providing a metallo-organic precurser proximate the conductive material;
exposing the precursor to & reducing atmosphere to release metal from the
precursar,
depositing the released metal over the conductive material to form a first
capacitor electrode:
forming a dielectric material over the 1irsi capacitor electrode;
forming a second capaciior glectrode over the dielectric material; and
wherein the second capacitor electrode comprises metal; wherein the diziectric
material cornprises an oxide; and wherein the forming the second capacitor electrode

comprises exposing a metal-comprising precursor 1o an oxidizing aimosphere.
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