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TECHNICAL FIELD
The invention, in various embodiments, relates generally to methods for
15  selectively forming a conductive material, such as platinum, to methods for forming

a conductive material, and to methods of forming a conductive structure.

BACKGROUND
In the fabrication of integrated circuits, various conductive layers are used. For
20  example, during the formation of semiconductor devices, such as, dynamic random
access memories (DRAMs), static random access memories (SRAMs), ferroelectric
(FE) memories, and NAND, conductive materials are used in the formation of storage
cell capacitors as well as in interconnection structures and conductive lines. Thus,
formation of conductive materials is an important fabrication process in integrated
25  circuit (IC) production.

The requirements of forming the conductive material may be demanding, since
conductive films need to be deposited at reasonably low temperatures tolerated by
other materials used in the integrated circuits. In addition, high quality conformal films
of the conductive material are often used to cover a highly varied topography on the

30  integrated circuitss for forming various conductive structures, such as openings, deep
trenches, and container capacitor openings. Furthermore, such films need to be formed
with high throughput.

For example, conventional storage cells include two conductive electrodes and

a dielectric material interposed therebetween, and are often referred to as “metal-



trenches, and container capacitor openings. Furthernore, such filnms need to
be formed with high throughput. For exanple, conventional storage cells

i ncl ude two 20vdestii ve el ectrodes and a diel ectric nat epcalusomasiesed

t her ebetween, and are often referred to as "netalinsulator-netal”™ (MM
storage cell capacitors. One or nore |layers of various conductive materials
may be used in formng the conductive el estrodes. As capacitors decrease in
size, the thickness of the dielectric material mnust be decreased to

i ncrease gat ein%ﬁ@ﬁhfeﬁlﬂc(@%m\@%%r_@?ﬁeﬂ%aﬁz{éﬁox_ts.h Onk D Bordlay & B iouonal
dielectric materials, such as silicon dioxide, may result in increased

| eakage cur r espndugiire meagarsdsdmaebs wsodl I foymipgs theondustiveslectpdas; Aissapagitpisgh
dielectric copstant. material. ;bet n i £ n i o) nabl es
i ncreased gat %ecrcegf)ealgiszghtic"%al\}\%l?nﬁs()s\tlj\(?%f %Qg%ﬁ%\gnr%g gnﬁﬁ%tlgégg%é%gé ¥Oelg§:r§?3%The use

of conducti vegit@éhtitthse. SDEdeasmg hethicRiktE of (Rdientonal dielditHemansiaispsuch and
all oys thereof, has been proposed for such MM storage cell capacitors.
Many st or 2ge Bkgon diexides mayresuliinincessqddeakage gTeahandiefyrad rdibibity ofdee | ayer s

that are for ”c?e‘i‘zic%f ﬁli%ﬁgt‘l‘fg%{ élﬁgl,gE‘ERE ESilsPnt }Ma{ehh%e@wéémhé wdUc@ludgRect ratio

openi ng. The term "aspe relates to the depth or height of a
structure of dectiodéghblieethctiasadpiate dapaditeha@twidout theicoscomithticalidns tffedts. en,

platinumis used as_the conductive naterial because platinuma hi gh work
function metathaysgef @%’@P%‘fqrg}at%%ﬁ% af glaliage thoibme KB, oSTBRER | ¢ he

lack of a pragfoh¢alersdt i B&n&fr%)@é@fo} QuchVTRY StoPd RN UiPaBRSES Probl ens

during capacitof ftabrication. nventi onal techni ques used to forma

pl ati numI& ect r odeMany stackge ddbapatifongare febrightad ivhicmindlede deotrdddlayenphat

(chem cal - mechani cal, polishin or .ion.mlli t 0 renpve extr.aneaus

bor t1one. of CRE KSR Phar R afers! AL ¢ abif SRS GEtRe T

undesi r abl e dgfngeispedtRatio™@elpledtd thel Bepth 6Chdi GO a ReldRirE bgh infeghdtédScircudin C, a
conventional nethod of form ng a sem conductor structure 100 including a

cont ai ner - t ypelagien fo igapiddl. tMpsteficn plaipyryiapeedpe the eondyqtiye magariabibecadses hown
S RBLE a8 i RELHAS, oG PEbdR Lk e o 1 ond
st ruct ur & 5( notlow&@nthe lafk of £practioal eching process td fnavaylaieuh@ossdreblans t he
contact 104 agu?intgquacitor fabrication. Conventional techniques used to form a platinum
electrode include depositing the platinum, followed by CMP (chemical-mechanical
polishing) or ion milling to remove extraneous portions of the platinum. However,
these techniques may results in undesirable defects in the platinum electrode.
20 Referring to FIGs. 1A-1C, a conventional method of forming a semiconductor
structure 100 including a container-type cell capacitor on a substrate 102 is illustrated.
As shown in FIG. 1A, a substrate 102 may include a contact 104 formed therein and
may, optionally, be in electrical contact with an underlying interconnect structure (not
shown). A dielectric material 106 may be formed over the contact 104 and the
25  substrate 102 and may be formed from materials such as, for example, silicon dioxide
(Si0,). A mask material 108 is formed over and in contact with the dielectric
material 106 and is patterned to form an aperture (not shown) exposing a region of the
dielectric material 106 where it is desired to form a capacitor structure. An
opening 110 may be formed using an etching process that selectively removes the
30  dielectric material 106 with respect to the mask material 108.

Thereafter, as shown in FIG. 1B, a conductive material 112 to be used for

forming a bottom electrode of the cell capacitor is formed within the opening 110 and



substrate 102 and may be formed from materials such as, for exanple,
silicon dioxide (SIO) . A nmask material 108 is fornmed over and in contact
wi th the woebmutsp43e material 106 and is patterned to foPoTas2epo63440 € ( not
shown) exposing a region of the dielectric material 106 where it is desired
to forma capacitor structure. An opening 110 may be formed using an

et ching process that selectively renoves-3-he dielectric material 106 with
respect to the nmask nmaterial 108. Thereafter, as showmn in FIG IB, a
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15  material 112 back to the dielectric material 106, the photoresist layer 120 may pull
back away from the conductive material 112, causing surface regions 122 of the
conductive material 112 to be undesirably etched.
To achieve higher-density memory arrays, methods for forming conductive

materials and structures suitable for fabricating complex devices with the required

20  enhanced density and reliability to meet future demands are needed.

BRIEF DESCRIPTION OF THE DRAWINGS
FIGs. 1A-1C are partial cross-sectional views illustrating a conventional
method of forming a bottom electrode on a semiconductor structure;

25 FIGs. 2A-2E are partial cross-sectional views illustrating an embodiment of a
method that may be used to fabricate a conductive material on a semiconductor
structure; and

FIG. 3 is a partial cross-sectional view illustrating an embodiment of a method
for forming contact holes in a semiconductor device.

30



BRI EF DESCRI PTI ON OF THE DRAW NGS FI Gs. | A- 1C are partial cross-sectional
views illustrating a conventional nmethod of formng a bottom el ectrode on a
sem conduwwoanimisp4sat ure; Fl Gs. 2A-2E are partial cross- ettisenalocisews
illustrating an enbodi nent of a nethod that nay be used to fabricate a
conductive material on a sem conductor structure; and FIG 3 is a partial
cross-sectional viewillustrating an enbe4i nent of a nethod for formng
contact holes in a sem conductor device. MODE(S) FOR CARRYI NG QUT THE
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15  thereon without reacting with the organic material. A dielectric material is formed over
the at least one conductive material and another conductive material is formed over the
dielectric material, producing at least one capacitor structure.

As used herein, the term “substrate” means and includes a base material or
construction upon which additional materials are formed. The substrate may be a

20  semiconductor substrate, a base semiconductor layer on a supporting structure, a metal
electrode or a semiconductor substrate having one or more layers, structures or regions
formed thereon. The substrate may be a conventional silicon substrate or other bulk
substrate comprising a layer of semiconductive material. As used herein, the term
“bulk substrate” means and includes not only silicon wafers, but also silicon-on-

25  insulator (“SOI”) substrates, such as silicon-on-sapphire (“SOS”) substrates and
silicon-on-glass (“SOG”) substrates, epitaxial layers of silicon on a base semiconductor
foundation, and other semiconductor or optoelectronic materials, such as
silicon-germanium, germanium, gallium arsenide, gallium nitride, and indium
phosphide. The substrate may be doped or undoped.

30 The following description provides specific details, such as material types,
material thicknesses, and processing conditions in order to provide a thorough

description of embodiments of the invention. However, a person of ordinary skill in



el ectrode or a sem conductor substrate having one or nore | ayers,
structures or regions forned thereon. The substrate nay be a conventi onal
silicon swbabresessar ot her bul k substrate conprising a Payars2ab/063440

sem conductive material. As used herein, the term"bul k substrate” neans
and includes not only silicon wafers, but also silicon-oninsulator ("SO")
substrates, such as silicon-on-sapphire ¢(5-S0OS") substrates and
silicon-on-glass ("SOG') substrates, epitaxial |ayers of silicon on a base
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conpl ete process flow for, manufacturin sem conduct.or deyjce in .which the
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conductive structures or sem conductor devices necessary to understand the
enmbodi meritls ofenti¢tnmdiictorduvicefroar thedenductivestrichirebatr 46 forinel eompletel diectrammal
processing acts.tq form a conpl et e sem conduct.or vice fr.o he. conductive
st ruct ures oréet"H’e hﬁ%‘B’r‘FB@"E"@F‘é‘S?P@X:gSP eSO 19899{?]&%&1&%"8%}}10&& or
devi ce may becggfiduRs, R cdie G HedMateid. abr i cation techni ques, which are
not described herein. The materials described herein nay be formed by any
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Al t er nat ingel y(CMDR) rdigicilales depryitios (‘QXIODY), plasmsa énhanddpelniolj orghgsical vapor
deposition (“PVD”). Alternatively, the materials may be grown in situ. Depending on
the specific material to be formed, the technique for depositing or growing the material
may be selected by a person of ordinary skill in the art. Furthermore, while the
materials described and illustrated herein may be formed as layers, the materials are not
20  limited thereto and may be formed in other three-dimensional configurations.
Reference will now be made to the drawing figures, wherein like numerals
represent like elements. The figures are not necessarily drawn to scale.
FIGs. 2A-2E are partial cross-sectional schematic views illustrating a method
of forming a semiconductor structure 200. The semiconductor structure 200 may
25  include a substrate 202 having a contact 204 formed therein, an optional barrier
material, an insulative material 208 and an organic material 210. The substrate 202, as
previously discussed, may be a full or partial wafer of semiconductor material or a
material such as glass or sapphire. The contact 204 may be formed in the substrate 202
from a conductive material, such as polysilicon, using conventional patterning and
30  deposition methods, which are not described in detail herein. By way of non-limiting
example, the contact 204 may be formed from a conductive material, such as

polysilicon, titanium nitride, rhodium, ruthenium, iridium, or combinations thereof, and



the specific material to be forned, the technique for depositing or grow ng
the material may be selected by a person of ordinary skill in the art.
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silicon disoxi de, The organic material 210 may be formed over and in contact with the insulative

material 208 and may include, for example, a polymer material. The organic
material 210 may be a material that prevents nucleation and growth of a conductive
material thereon. By way of non-limiting example, the organic material 210 may be a
photoresist material that includes a diazonaphthoquinone-based material, a

20  polyhydroxystyrene-based material, a phenol formaldehyde-based material or an
epoxy-based material. Additionally, the organic material 210 may include a polymer
such as polystyrene (PS), polyethylene (PE), polypropylene (PP), polychloroprene
(CR), a polyvinyl ether, poly(vinyl acetate) (PVAc), poly(vinyl chloride) (PVC), a
polysiloxane, a poly(methyl methacrylate) (PMMA), a polyurethane (PU), a

25  polyacrylate, a polyacrylamide, novolak, polymethylglutarimide (PMGI),
polymethylsilane (PMS), non-aromatic polymers, polycycloolefin, and copolymers and
mixtures thereof. The organic material 210 may be applied over the insulative
material 208 by any suitable technique such as, for example, spin casting, spin coating,
spraying, ink coating, or dip coating. The organic material 210 may be formed to

30  prevent deposition of a conductive material thereon, which will be described in further
detail below. As a non-limiting example, the organic material 210 may be formed

from a polymer material that does not include a hydroxyl group and may be formed at



phosphosilicate glass (PSG, borosilicate glass (BSG, and
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t he aperture Inthe’organic ma
15  cup-shaped container, as shown by broken lines in FIG. 2A, and may have a variety of

cross-sectional shapes, such as, circular, square, rectangular, trapezoidal, triangular,
oval, or thomboidal. For example, the opening 214 may be formed to have a feature
size or a critical dimension of less than about 50nm and may have an aspect ratio of
greater than about 40:1.

20 In one embodiment, the barrier material, if present, is titanium nitride, the
insulative material 208 is silicon dioxide, and the organic material 210 is a photoresist
material including a mixture of a phenol-formaldehyde polymer and naphthoquinone
diazides. A fluorine-containing etchant, such as a solution including hydrofluoric acid,
or a plasma including tetrafluoromethane (CF,), or hexafluorobutadiene (C4F¢), may be

25  used to remove the insulative material 208 and form the opening 214 without removing
the barrier niaterial, if present, or the organic material 210. For the sake of clarity, the
semiconductor structure 200 depicted in the following drawings includes a single
opening 214 extending through a thickness of the insulative material 208 to the barrier
material, if present, or, alternatively, to the substrate 202 and the contact 204.

30  However, in other embodiments, a plurality of openings 214 may be formed in the
semiconductor structure 200. Additionally, the openings 214 may be extended into any

underlying materials such as the barrier material or the substrate 202. The opening 214



I f the opening 214 extends through the insulative material 208, the opening
214 may be defined by an upper surface 216 of the substrate 202 and the
contact 28020swd9sudewal | s 218 of the insulative nateri &cTaB8009/0634udhe
opening 214 extends partially into the insulative material 208, the opening
214 may be defined by an upper surface of the remaining portion of the
insulative material 208, and sidewalls 218 of the insulative material 208.
By way of non-limting exanple, the opening 214 nay be forned as a
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208 to form ti?lgulative material 208, and the upper surface 216 of the barrier material, if present, or
the contact 204 and the substrate 202 within the opening 214. Removal of these
residues may facilitate deposition of materials, such as platinum, as will be described in
further detail.

20 Referring to FIG. 2B, after cleaning the semiconductor structure 200, a
conductive material 220 may be formed on the sidewalls 218 of the insulative
material 208, and the upper surface 216 of the substrate 202 and the contact 204 or the
barrier material, if present, without being formed on the surfaces 222 of the
semiconductor structure 200, which are protected by the organic material 210. The

25  conductive material 220 may be conformally deposited using an ALD process. For
example, an ALD process may be performed by exposing the semiconductor
structure 200 to a precursor gas that reacts with the insulative material 208, the
substrate 202, or the barrier material, if present, but does not react with the organic
material 210. By utilizing an ALD process, a single monolayer of the conductive

30  material 220 may be formed at a time. During the ALD process, growth of the

conductive material 220 is controlled by self-limiting surface reactions between

exposed surfaces and the precursor gas. The ALD process enables controlled



openi ng 214, the surfaces exposed by the opening 214 may be cl eaned. To

cl ean the exposed surfaces, the sem conductor structure 200 may be exposed
to an et cWOngiprsesess that renoves resi dues, such as or @amius20es3ues, and
substantially evens out roughness on surfaces of the insulative materi al
208 and the substrate 202 w thout substantially renoving the organic

mat eri al 210. For exanple, a wet etching-process using a hydrogen fluoride
(HF) -containing solution, or a dry etching process using a plasma incl uding
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on the surfacgﬁfagggzp(jurfngqhesgﬂbg%@ggt or structure 200, which are protected
by the organic material 210. The conductive material 220 may be confornmally
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15  deposited to a thickness in a range of from about 20 A to about 300 A. For simplicity,
the conductive material 220 is depicted as including a single layer. However, in some
embodiments, the conductive material 220 may be formed from a plurality of layers.
To deposit the conductive material 220, the semiconductor structure 200 may be
exposed to the precursor gas in a reaction chamber for a sufficient amount of time to
20  form a desired thickness of the conductive material 220. The reaction chamber may be
maintained at a temperature in a range of from about 50° C to about 300° C and at a
constant pressure or a variable pressure in a range of from about 0.0001 torr to about 5
torr.
By way of non-limiting example, if platinum is the desired conductive
25  material 220, the precursor gas may include, but is not limited to,
(trimethyl)methylcyclopentadienyl platinum (Pt10), (trimethyl)cyclopentadienyl
(CsHs)Pt(CHs)s, Pt(acetylacetonate)2, Pt(PF3)s, Pt(CO),Cly, cis-[Pt(CH3)2((CH3)NC),],
or platinum hexafluorocetylacetonate. The precursor gas may be flowed into the
opening 214 to form platinum on exposed surfaces of the insulative material 208,

30  contact 204, the substrate 202, and the barrier material, if present, without forming

platinum on surfaces covered by the organic material 210. Stated another way, the



exposed surfaces and the precursor gas. The ALD process enabl es

control | eddeposition of one or nore nonol ayers of the conductive materi al
220. The worznmtisess4of t he conductive material 220 by ALPCwmAS2me/0p3md or med
at sufficiently low tenperatures so that the organic material 210 renains
intact and is not danmaged or degraded. As such, the organic material 210
may function as a nask to protect underlsliOng regi ons of the insulative

mat erial 208. Wthout being bound by any particular theory, it is believed
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15  structure 200.

Although the conductive material 220 is illustrated herein as being selectively
formed within the opening 214 in the semiconductor structure 200, a similar process
may be used to selectively deposit the conductive material 200 on a variety of other
surfaces and structures having differing topographies, as would be recognized by one

20  of ordinary skill in the art. As a non-limiting example, the conductive material 220
may be formed in the aperture 212, shown in FIG. 2A, or the conductive material 220
may be formed on exposed surfaces of other materials having portions thereof
protected by the organic material 210.

Referring to FIG. 2C, after forming the conductive material 220, a portion of

25  the organic material 210 may be removed to expose a surface 226 of the insulative
material 208 where it is desired to form a capacitor structure. The surface 226 of the
insulative material 208 may be exposed by using conventional patterning techniques
(e.g., masking and etching) to remove the desired portion of the organic material 210.

As shown in FIG. 2D, a dielectric material 228 may be applied over and in

30  contact with the conductive material 220 and the surface 226 of the insulative
material 208, after which another conductive material 230 may be applied over and in

contact with the dielectric material 228 to form a capacitor structure 232. As a non-



or platinum hexafl uorocetyl acetonate. The precursor gas may be flowed into
the opening 214 to form plati num on exposed surfaces of the insulative

mat eri al WO&o100mBm3act 204, the substrate 202, and the bacmiuseoosmbane al , if
present, without form ng platinumon surfaces covered by the organic
material 210. Stated anot her way, theplatinumnmay be sel ectively deposited
on exposed surfaces of the sem conductor-idgtructure 200, except for on
exposed surfaces of the organic material 210. By using the organic naterial
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t he conductive material 220 may be formed in the aperture 212, shown in
FIG 2A, or theteddrdOcasiprevienshieddasenbed20 may be formed on exposed surfaces
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220, a parst i omatefial 210. As a non-limiting example, if the organic material 210 is a photoresist
material, a conventional ashing process may be used to remove the photoresist material
without damaging or degrading the another conductive material 230 or the insulative
material 208. Additionally, an isotropic etching process (e.g., a wet chemical etch or a
partially isotropic reactive ion etch (RIE)) may be used to remove the insulative
20  material 208 selective to the another conductive material 230. For example, if the
insulative material 208 includes silicon dioxide and the another conductive
material 230 includes platinum, a wet etching process which selectively removes
platinum relative to the silicon dioxide.
As shown in FIG. 3, a semiconductor device 300 may be provided that includes
25  aplurality of capacitor structures 232 as adjacent mask structures 242. The
semiconductor device 300 may include the insulative material 208 overlying the
substrate 202, the contact 204, and the capacitor structure 232 that includes the
conductive material 220, the dielectric material 228 and the another conductive
material 230, such as that shown in FIG. 2D. The semiconductor device 300 may
30  additionally include transistor devices 234 formed relative to a source region 236, a
drain region 238, and a field oxide region 240. The transistor devices 234 may be

formed by conventional techniques, which are not described in detail herein. An



the organic material 210 may be renoved to expose a surface 226 of the
insul ative material 208 where it is desired to forma capacitor structure.
The surf awe 282@50434t he i nsul ative material 208 may be erpodmsdooopeissé ng
conventional patterning techniques (e.g., masking and etching) to renove
the desired portion of the organic material 210. As shown in FIG 2D, a
dielectric material 228 may be applied oM@ and in contact with the
conductive material 220 and the surface 226 of the insulative material 208,
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insul ative material 208 includes silicon dioxide and the another conductive
mat eri al 230 includes platinum a wet etching process which selectively
renoves pweatnronsp43el ati ve to the silicon dioxide. As shoem/useodloE&448, a
sem conduct or device 300 maybe provided that includes a plurality of
capacitor structures 232 as adjacent mask structures 242. The sem conduct or
device 300 may include the insulative matléri al 208 overlying the substrate
202, the contact 204, and the capacitor structure 232 that includes the
conductive material 220, the dielectrigipghgyial 228 and the anot her
conductive material 230, such as that shown in FIG 2D. The sem conduct or
device 300 may additionally include transistor devices 234 forned rel ative
to a source rggipn 236, a drain region 238, and a field oxide region 240.
The transistoﬁgﬁgigggeﬁgh may be formed by conventional techniques, which
are not described in detail herein. Ananisotropic dry reactive ion (i.e.,
pl asma) etching process or a wet chem cal etching process nay be perforned
to renove 3a portioh of fAecthedef selactizelrdermppgp comdictixe matesial, COMPHENgNot her
conductive materi j - .{egion
of the transistoraJg%%gggﬁggﬁgﬁgﬁgg%éﬁggér %ggg?gﬁﬁg?aéﬁghgﬁgﬁﬁg§§5@af
mat eri al 208 toeprr ar lkaa oaovpadihg batwliddthrovighehadiganenhatoms knd bt leedtur es 242
may each include a capacitor structure 232 fornmed by the nethods descri bed
above with reW%?@ﬁ@@“ﬂgePP%%TW@&Q@E?mﬁn sone enbodi ments, at |east one of
the transistor d_eva.emn%?éﬂfa@@ye@%sédrbﬂhe% feh§ihe GRAATHGImAt i on with at | east
one conductive line (not shown). The ‘conductive |IIne may be fornmed by
convent i dfal t echnietpetisclyitrinuihg arcendhtive esutariabachtilenstiencaddeningr ei n. Wi | e
the invention nmay be susceptible to various nodifications and alternative
forns, specific enbodi nents have been shown by way of exanple in the
drawi ngs and have peen fRsgeihBedf cRidal ¥hbrelBlefioRingOMRM6N of édch dhign! d be
understood that the invention is not limted to the particular forms
di scl osed. RagrBamic magsial ankan Pesterlyineonpasaloomprisesisaiovinga pashen of/thei at i ons
and al ternati 1L ng. Wit hi ' ' .as defined b
the fol | ow ng aspnaatEididhlh WIERT5RP Gl i pMRBLARAES, (B ’
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3. The method of claim 1, further comprising selecting the organic
material from a group consisting of polystyrene (PS), polyethylene (PE),
polypropylene (PP), polychloroprene (CR), a polyvinyl ether, poly(vinyl acetate)
(PVAc), poly(vinyl chloride) (PVC), a polysiloxane, a poly(methyl methacrylate)

20 (PMMA), a polyurethane (PU), a polyacrylate, a polyacrylamide, novolak,
polymethylglutarimide (PMGI), polymethylsilane (PMS), non-aromatic polymers,

polycycloolefin, and copolymers and mixtures thereof.

4. The method of claim 1, further comprising selecting the organic
25  material from a group consisting of a diazonaphthoquinone-based material, a
polyhydroxystyrene-based material, a phenol formaldehyde-based material, and an

epoxy-based material.

5. The method of claim 1, wherein cleaning surfaces exposed by at least
30 one opening comprises subjecting the surfaces exposed by the at least one opening
to at least one of a solution comprising hydrogen fluoride and a plasma comprising

ozone.



What is claimed is: L A nethod of selectively form ng a conductive

material, conprising: renoving a portion of each of an organic material and
an under lwongioabsni al to form at | east one openi ng ext eadiusgoovhssugh t he
organic material and at least partially into the underlying material;

cl eani ng surfaces exposed by the at | east one opening; and selectively
formng a conductive material in at |eastl4one opening. 2. The nethod of
claim1l1, wherein renoving a portion of each of an organic material and an
underlying material conprises removing a portion of the underlying material
t hrough at |east one aperture in a polynmer material. 3. The nmethad of claim
1, further conprlséng sEh%@@ﬂﬁéthbﬂbﬂgﬁh@@ﬂﬁﬁk@ﬁvﬂyﬁﬂﬁbﬁgécgﬁ Hve
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pol y(vinyl chitemidiayer(d@pésitiora pol ysi | oxane, a poly(methyl methacryl ate)
(PMA), a polyurethane (PU), a polyacrylate, a polyacrylam de, novol ak,
pol yrret hyl3gl ut ari mi de (PM3), polynethylsilane (PMS), non-aromatic
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met hod of claim1, further conprising é ectin e organic matertal froma
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surfaces exposed by at | east one opening conprises subjecting the surfaces
exposed by the at |east one opening to at |east one of a solution

conpri si ng hydroge& f|Lﬁmﬂmmahad@f@aphdswhmwuwwkmgvﬁgf@mmnga@omnwngEthod of
claim1l, mhereln %@ the at | east

one openi ng dBWﬁPF Opﬁﬂngﬁ%mggﬁﬁﬁgggbm%ﬁgna%%%?%gum%ﬁgﬁ?gnrayer

deposition. tantalum, 1r1d1um, rhodlum ruthenium, copper, an oxide or nitride thereof,

combinations thereof, or an alloy thereof in at least one opening.

15 9. The method of claim 1, wherein removing a portion of each of an
organic material and an underlying material comprises removing a portion of each of
an organic material and an insulative material to form at least one opening defined

by sidewalls of the insulative material and an upper surface of the substrate.

20 10.  The method of claim 1, wherein selectively forming a conductive
material in the at least one opening comprises forming a conductive material on
exposed surfaces of the underlying material without forming the conductive material

on the organic material.

25 12.  The method of claim 1, wherein selectively forming a conductive
material in the at least one opening comprises exposing the at least one opening to

(trimethyl)methylcyclopentadienyl platinum.

13. A method of selectively depositing platinum, comprising:
30 introducing a platinum precursor gas to a surface of a material exposed

through an opening in an organic material; and



7. The nethod of claim6, wherein depositing the conductive material by
atom c | ayer deposition conprises selectively reacting a precursor gas with
t he underwgizng/osad3eri al wi t hout reacting the precursor ®@as/useand/os3deo or gani c
material. 8. The method of claim1, wherein selectively formng a
conductive material in at |east one opening conprises selectively form ng
platinum titanium tantalum iridium r4ddi um ruthenium copper, an oxide
or nitride thereof, conbinations thereof, or an alloy thereof in at |east
one opening. 9. TheasmighRE pRfinéhdrédulsor WhewRh o Rffavd H0tha naedial enfoah each
of an organic material and an underlying material conprises renoving a
portion of eaRlAtimim Herepngsithaut m@@mgéppgmumrp%ﬁnraaﬁ wéththe eigaBic to form
at | east one]%%%H%ng defined by sidewalls of the insulative material and an
upper surface 0 %e substrate. 10. The nethod of claim 1, wherein
selectively formng a conductive material in the at |east one opening

conprises formng a conductive material on_exposed. surfaces of the
under | yi n@ mat eri al4wi t hesumethgd gf plgime A, gtherommpysingareling abefchat or gani ¢

material . 12. c%gﬁe %‘P}Jﬁ?cgfﬁlgé %@laﬁiic%s}due%ﬁrtﬁé Ql.r{sa@é Sf:ﬁ”lie\ﬁ?cltéﬁgl QEfSiré"g a

conductive material 1n east one opening conprises exposing the at
| east one opeiniroduding the platiauhypreoesdrygdas tekapent adi enyl plati num 13, A
nmet hod of selectively depositing platinum conprising: introducing a

pl ati num precursor gas to a surface of a material exposed through an

opening in an orgapd ¢ Mpehkmbd ofBERAS ! WAGeihaddind th WA RIS pricaRbr &S W th
the surface of the material to formplatinumthereon wthout reacting the
pl at i numIfr ecwith the syafscawfithe tiateriad gemprisesaelesting the platindheremurdes gaofrom| ai m

13, further ¢ ri sing. | vi t chant capabl.e of ,renovi ng organic
osi dueson CREBEDIATIRE Bt T ey P R W RTRY L h2 o I o
precursor gas(tfifehst)eycldfentalit@yn&t Q1@ H Y], Re(@tetPacotbenth, Pr(PEFaRL i ng t he

pl ati num precur sor ?as‘ )
Pt(CO),Cl,, cis-[Pt(CH;3)((CH3)NC),], and platinum hexafluorocetylacetonate.

15 16. A method for forming at least one conductive structure, comprising:
applying an organic material over an insulative material overlying a
substrate;
forming at least one opening extending through the organic material and the
insulative material to expose the substrate;

20 subjecting the insulative material and the substrate to a precursor gas that
selectively reacts with the insulative material and the substrate without reacting with
the organic material to form at least one conductive material; and

forming a dielectric material over the at least one conductive material and
another conductive material over the dielectric material to form at least one

25  capacitor structure.

17.  The method of claim 16, further comprising utilizing the at least one
capacitor structure as a mask to remove an adjacent portion of the insulative material
without removing the another conductive material.

30
18.  The method of claim 16, wherein rémoving an adjacent portion of the

insulative material comprises exposing transistor devices in the substrate.



with the surface of the material conprises selecting the platinum precursor
gas fromthe group consisting of (trinethyl)nethylcyclopentadienyl

pl ati numwoOtniosb4syl ) cycl or ent adi enyl (C5H5) Pt (CH3) 3, Pr(Caastybacauonat e) 2,
Pt (PF3)4, Pt(CO2C 2, cis-[Pt(CH3)2((CH3)NC) 2], and platinum

hexaf | uor ocetyl acetonate. 16. A nethod for formng at |east one conductive
structure, conprising: applying an organilé-material over an insulative
material overlying a substrate; formng at |east one opening extendi ng

t hrough the organic material and the insulative material to expose the
substrate; subjecting the insulative material and the substrate to a
precursor gas that!%el ethq methpd pégleis 14 vhereinsupissiingibe yesulpgive maggriahnd t he
substrate wt ' ' t o) [ G ial t.0.f | east one
conduct i ve. ot FEREHEM ol bb B Ra| i B Pul BeRllye 07T oot
one conduct i vigateahlemidahe arbdtrate atitheut Racthgowitly thergrgiic alatepdbeonhfiesesli el ectric
material to format_ |east one capacitor structure. 17. The nethod of claim
16, further clorpmedhaat lgast ppe conguctive materialdyt atomis lasgdePedionst ructure as a
mask to renove an adjacent portion of the insulative material w thout
removi ng the anot her conductive material. 18. The nmethod of claim 16,
wherei n renovi ng an adj acent portion of the insulative material conprises
exposing transistor devices in the substrate.19. The nmethod of claim 16,
wherein subjecting the insulative material and the substrate to a precursor
gas that selectively reacts with the insulative material and the substrate
W thout reacting wwth the organic material conprises formng the at |east
one conductive material by atom c | ayer deposition.



