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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-
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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
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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 F1Gs. 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
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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, germaniurn, 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
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t hr ee- di mensi onal GUES. DyIRdre paifial 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
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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 polyviny! 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
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214 (shown i n ratalebR0d. iByesdy ofapnienifiy exetiplenthé bigeni@I?i1 4 aiagtbe formed as a

structure 200 b enpvi ng at | east ortijon t.he insul ative .
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t he opening 214 may_ be 10 def i ned by an upper surface 216 of t
substrate 202 ¥Adothenkidalaber expmpledheonsnmgad may be frped fofve a feature
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the insulative material 208, the opening 214 may be defin y an
upper surf ace gefater fhen g *dilng portion of the insulative material
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material, 75T RE&QSS Pémov'e el ihduBiive Maftkibrd08%nd FJRR the opening 214 without removing

the barrier material, 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



insulative material 208 is silicon dioxide, and the organic materi al
210isap{wﬁt L material including a mxture of a

phenol - f or ma zggﬁ(isg%apol ymer and napht hoqui none di azi desl.)cwsmﬂmtmm
fl uori ne-containing etchant, such as a solution including
hydrofluoric acid, or a plasma including _getrafluoronmethane (CEQ or
hexaf | uor obut adi ene (C4F6), may be 25 used to renpove the insulative
material 208 and form.the, opening 214w t | .
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residues from feligugingi§\iadilitate ddsbshfon bhRatenalslsadh A @labhal dsakill BOGescatid in
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contact 204 anfrthefaletgilbstrate 202 within the opening 214. Renoval of
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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



mat erial 208, and the upper surface 216 of the substrate 202 and the

contact 204 or the barrier material, if present, w thout being formed
on the sur?’gcz&nﬁfg’f?of t he sem conductor structure 200,PW%H'%5’P%“°

protected by the organic material 210. The 25 conductive material 220
may be confornmal |y deposited using an ALLQ,process. For exanple, an
ALD process may be performed by exposing the sem conductor structure

200 to a precursor..gas. that reacts with.the insul ative terial 208,
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gas may includgy, but is not [imted to,
By way of non-limiting example, if platinum is the desired conductive
25  matenial 220, the precursor gas may include, but is not limited to,
(trimethyl)methylcyclopentadienyl platinum (Pt10), (trimethyl)cyclopentadienyl
(CsHs)Pt(CHa)s, Pt(acetylacetonate)2, Pt(PFs)s, PH{CO).Cl, cis-[PH{CHs)((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



(trimethyO net hyI cycl opent adi enyl platinum (Pt 10),

(trimet hyB\%%z) entgdl enyl (C51-15)Ft(CH3) 3, Pt(acetyl @9)0%3440
Pt (PF3) 4, cis-[Pt(C1-13)2((CH3) NC) 21, or platinum
hexaf | uorocetyl acetonate. The precursor gas may be flowed into the
opening 214 to form plati num on exposed syrfaces of the insulative
material 208, 30 contact 204, the substrate 202, and the bather
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structure 200, a surface 224 of 5 the conductive naterial 220 may be
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or etching act i hCe e con 've materr al I'S su antl ally
free of def ectachifig abef Sirratheaosductivkimbbeta 220 mulatanablly ﬁ“@rorfddfecmon he

sem conduct or truct.ure be. subst.antJ I
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material 208 vuub&aﬁda ﬁaa@fdéfeg@npﬁmﬁaﬁh&re;@Jpratkalrigsmuﬁaceéanmithe
openings 214 (FIG 2A furthe[}ﬁgrocesm ng acts _ar to form

t he conduckd v@nﬁﬁ%té’ﬁweﬂz}zzﬂigdﬁ QPRSP EICRateAL 2 HY usﬁﬁg) éﬁ?ﬂ* onduct or
structure 200. op-EHﬁ’l 3 21{;{{ 1P '2%% %ﬁhéﬁ‘?}&@& raBr¥ %n@%%t 84 1B Re Helchfduchie

t he conductive rrat ri further masking and etching acts,
reduci ng the tmateriai2d0 elx@@nscblooitwha@ﬂh%ﬂfm?@d@%@ saptiie BRRH Elpusy the present
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1'ng ormed. hin the openi ng 214
i n the sem conghdctohingstsreducirg tROMme anc.’sexpeﬂsapf febmgssthragmigenduster] t o
sel ecti velﬁsdde{)osm tge conductive material 200 on a variety of other
surfaces U©%s havi ng differing topographies, as woul d be

recogni zed by one 28inhiglptheicoiRtuytivhatbridl D20 Behafited melaamg delectivelyg
exanpl e, the conductlve material 220 nmay be fornmed in (ﬁﬂr; rture

212, shown in fopeed within e opgrng Hidan &hs 8\9@%@@% Siucgig)?2 a’FBfPﬁ%ﬁ

on exposed Surﬁéfﬁ‘éus@& tockrei%@ﬁve[?&e?f)élﬁh§c&ﬂ&étﬂg pRekk msmtah@ﬁa%fomer
protected by the organic materi 210. Referring to FIG 2C,  after

form ng the condaessianéstrmstuessibaying difering {oppErRitiesols vpayild le‘eVe‘Eﬂ%&ﬁ‘il by one
materi al %,%ig orglga SR Yl b, gé?ﬂ&?—hﬂn ek @fife AEcdliudile malti ﬁb' ve

mat eri al ere | I'sS desire capacitor structure.
surface 226 of majpbe fonsed iathesperimt 8i2, shovp0B RiﬁyZPQ@r éwpg@cb@tlwn%tgma&@m
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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-



As shown in FIG 2D, a dielectric material 228 nmay be applied over
and in 30 w.th the conductive material 220 and the surface
226 of the&?)%aﬁg?}l%e material 208, after which anot herPaPReliR{Ie3do
mat erial 230 nay be applied over and in contact with the dielectric
material 228 to forma capacitor structurg 232. As a non- limting
exanple, the dielectric material 228 may be a material with a high

di el ectri t ant , h . ,tant al un i de, . tantal.um. t.axi. .
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thereof; or an all oli/s%er e%%ﬂf @ﬁaﬁﬂoﬁﬁ%rﬁﬁﬁ%ﬁ?ﬁgg@ﬁg@?@gﬁ 23%81 aF;ay
be formed usi nigelade facsanple pdtinuy, iuibry taRalln, Fdiuns ihmdiung intheniurh,en
anot her conduct.ye e\ I.S...depi ct as ncl udi a_sinale
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230 may i ncl udmnductiOc plaeriall 230 ynagbe kayed ssingd a procass alch as CUDhRPVD. For

conductive materi al.. of non-limt .exampl e, .t he. anot her
conducti ve mtwp%1w£%%r5@dﬁytgpma%1m1 %E}Cgﬁrl . §la¥eted
on the di el ectméweveRitionid cnbdBinteflsathé ¥itiep cdiafetive WRdMaNIB 0N ih @ LOf
the organic materjal 210, as previously described. Referring to FIG

2E, after ¥or miwglitywélayerpats metel aohee eanductivg materigle Byrgrnfamon-gmiting
material 210. ASm3eNARaddil badadctR% ARGl %B'Ofm ; ?Jtigﬂlﬂ'aﬁdﬁq%gﬁé %e?écﬁgég
is a photoresist material, a conventional as mgf process may be use
to renmove the fpresdondkd ditlecine maierifl 228 tdtwiye tathermgiatgngyportieng ofihe ngabice
anot her conduct ] ial. 2 r.the insulative material 208.

Addi tional ly, q‘ééﬁ&?aéo r’ggp?r%wgtl%%iie%%nbﬁ?‘ocess (e.g., a wet chem cal etch
or a partially i sotRefging to@dG1IB eftérdomehcihe Coatijor stitryurde32) grdriic
renove the.insul ati 20 material 208 selective to th ot her )
conduct i va St 250 is aRip-limiing Pamele 1iierpiraeRs 2 s eanraresisos
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i ncludes platinum a wet etching process which selectively renoves

pl ati num r el atYheutdgmeg@s er feesinedhesmother conduaiive waterial B0r thy insylative
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of capacitor structures 232 as adjac structures 242. The
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di el ectri c matimulagie @228rid 268 e dendlidos dioz e dnid this usother 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



mat erial 230, such as that shown in FIG 2D. The sem conduct or device
300 may 30additionally include transistor devices 234 f 1’?&% tive
to a sourc\?orzgﬁ)(%?f:’ﬁ%, a drain region 238, and a fiel dﬁi{)m g(ggﬁllggiﬂc')n
240. The transi stor devices 234 may be fornmed by conventi onal

techni ques, which are not described in dgbail herein. An -12-
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drawi ngs and hauenper: deEriidIamd hdy viabmidd bhesientionaDeehnidues, vihichhedll d
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invention is not limited to the particular forms disclosed. Rather, the invention

{o expose a

15  encompasses all modifications, variations and alternatives falling within the scope of

the invention as defined by the following appended claims and their legal equivalents.



i ntroducing a platinum precursor gas to a surface of a conductive
contact exposed through an organic material; and reacting the
pl ati num precursor gas with the surface of the conductive contact to
form plati numthereon w thout reacting tjse platinum precursor gas
with the organic material. 2. The nmethod of claim1, further
conprising applying an etchant capable of renoving organic residues
on the surfgggnt the conductive contact before introducing the

pl ati num precursor gas thereto. 3. The method of claiml,
wherein reacting the platinumprecursor gas with the surface of the
conducti ve gont agt t recursor gas
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(trimet hyI ) lrmtokiyttmg/abtapﬁmh@dacemyﬂ gpltab bunfiree of a conductive contact exposed
(trimeth ntadl eny (C5H5) Pt (Cl1-13)3, Pt(acetyl acetonate) 2,

Pt ( PF3} 111¥ @[%&%%\51 E‘P‘s bt (cH3) 2((C1-13)NCO) 2], and pl ati num
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4. A nmethod of formng a conductive material on a semn conductor

st r uct @lanuB Sigseqnsyiput reacting therplaiinign prsrwiseress ofithdhe onegeinmatariat.er i al
to expose regions of an insulative material overlying a substrate;
renmovi ng the insulative material exposed by the renoval of the
organic nat2ri al Tha)mf:ﬂmdmﬁcpim’ni hg"srtlilem coinpri$ing appdyiny an atahm i:a;zlabletolﬁe
openi ngs_defi ned.b insul ative na upper
b f ac by FEQyp s P the Suriog e clnis B G ot Mg

mat er i 91atlﬁ@ﬂpfdcﬁfsaggaatthéraa_st one of pl atl num iridium rhodium

rut henium and copper over and in contact with surfaces exposed by

t he openings wi thout form ng the conductive nmaterial on the organic
material ; agd [ ol Ao ' [ act
with the co%duct?l\ld/eem%g%&eqr)ﬂg?lﬁl ﬂ ﬂegeq%féa%h@}r}gé %%ur%}ﬁ?e%w%%aﬁ?w@qg% her
conpr i sirfrge ekitho SDM@CtlhfeccmpmmngiSbWeaﬁmgi theplh @ity prepmsardaabeléaedafrom

| east Qne of a _soluti en . fluori d .an asna..

comnr i SR SrESiios Bt R R e Gy it s Gy Be Rl Rdgienyt
over a((lt!;Hsth((ﬂH}D;aBt(ad&tyﬂibetoh@te};UthHQﬁ$PlQ®O9)€$zdc@é[Pﬂ(dJHg)Qﬁ(@Hg)mg]V\dthOUt
form ng the gﬁ#l&ctlve mat eri al, on the organlc materi a h

met hodP'@fingn orogprRiylasStrasYighihg Fjace of Hiergnepctiyperdadi-ve nat eri al
conprising at |east one of platinum iridium rhodium ruthenium and
copper over and in contact with surfaces exposed by the openings

wi t hout ford ng A mestiodrd domiinga eedaetivwl maerial e aseganhduchaisendtale,
conpri &5 ‘fﬁ%t ormal |y formng the conductive material over and in
cont acto W he sidewalls of the insulative material and the upper
surface of feheviglpstticat ef M dlamit nfaceiial Exhose refathudtah veuliEl embaetialon
the organi ¢ material . 7. The nethod of claim4, wherein

conf or%é?ﬂiyy‘gfaoﬁu tf‘i’ée’a conductive material conprising at |east one of
pl atinum IIrehfébmgltherlag%w@me&awefgdg@a byamé rsrﬁ&%%fmx%f affdGndrdhiqf R PR
wi th surfaces exposed by the openings w thout form ng gt he conductive
mat er i effenigs tthiée srsylatve magtiel thgloperingrtefi yeébrsidﬂmlhmtf the ifsutativa gnatdrial
conduc i L3 of platinumover and in contact with

t he sugﬁ‘dace"{s'\SBéerxslrug)fg!:edoctqﬁ"’§ étr%%em ngs without form ng the conductive
mat eri al Oncohﬁﬁmahgﬁnnmlgmctcmﬂu(&ivcmatenal comprising at least one of platinum, iridium,

rhodium, ruthenium, and copper over and in contact with surfaces exposed by the openings

without forming the conductive material on the organic material; and



8. The method of claim4, wherein conformally form ng a conductive
material conprising at |east one of platinum iridium rhodium

rut heni um and copper over and in contact with surfaces exposed by

t he openi ngs without form ng the conductiqve material on the organic
material, conprises confornmally form ng the conductive material by
atom c | ayer deposition. 9. The nethod of claim4, wherein
confor mal | y fé@ing A QicRecGiRnbatediil Weer st éi taltace afththstongduaivelngagial.one of
platinum iridium rhodium ruthenium and copper over and in contact
wi th surfaces exposed by the openings w thout form ng the conductive
material onsthe ghganufdMRLEihal fur GBSt SXPRRINEe bhGi i AeSSulative
exposed by the openings to (trlnethyl)nethch cl opent adi enyl

pl at i numaterial {bat least one of aolution pempraring kydrégen fuaydaand eplesmagpanprising
conductjve structure sem.conductor stru [ 0 i.Sing:
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material and the insulative nmaterial to expose the substrate;

subj ecting the insulative material and the substrate to a precursor

gas that selgectiygl xleﬁﬁ,%tfaa%tﬁbw%a@miceﬁfahﬁmwﬁnﬂﬁltgﬁrdoﬁhu&m ndafiBial

substrate without reacting with the organic material to format |east
one conrduptisiug antarse pigdf platimgim, iridiumf dhpfiupmg rheniem candcopparavarang in enpdget

the at |.east.one conducti ve material —and.an L:\ie I
over -t AT BB P e G TR bl o 3 B O ROCHa N ot bl
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renoving the organic material, and the insul atjyve terial. . 12.
The rrptsrf’@afa%wéﬁ%}wwe ‘F‘E‘F’E‘ﬁ‘é‘lﬂgg‘?ﬁfﬁ’wrs’i c¢ %ﬂ%f@fﬁﬁ&l%@%ﬁﬂmng the
mat eri bhnductive materidPon thB6rgdRichRfedl. cl@aim 12, fiirther conprising
utilizing the at | east one capacitor structure as a mask to renove an
adj acent portion of the insulative material without removing the
anot her conduct i yg, I rd'o%'c{aim 4 hereinjcﬁnfioﬁgﬁlmgﬂﬂlg. Qon&l @B hrhibrial
wher ei n renovi ng ‘an ad] acen pofvlon 0 e I'nsul ative

comprising at least one of platinum, iridium, rhodium, ruthenium, and copper over and in contact

with surfaces exposed by the openings without forming the conductive material on the organic
material, comprises conformally forming the conductive material consisting of platinum over and
in contact with the surfaces exposed by the openings without forming the conductive material on

the organic material,.

8. The method of claim 4, wherein conformally forming a conductive material
comprising at least one of platinum, iridium, rhodium, ruthenium, and copper over and in contact
with surfaces exposed by the openings without forming the conductive material on the organic

material, comprises conformally forming the conductive material by atomic layer deposition.

9. The method of claim 4, wherein conformally forming a conductive material
comprising at least one of platinum, iridium, rhodium, ruthenium, and copper over and in contact
with surfaces exposed by the openings without forming the conductive material on the organic
material, comprises exposing the surfaces exposed by the openings to

(trimethyl)methylcyclopentadienyl platinum.



mat eri al conprises exposing transistor devices in the substrate.

15. The nmethod of claim 10, wherein subjecting the insulative
material and the substrate to a precursor gas that selectively reacts
with the insulative material and the subgtrate without reacting with
the organic material conprises formng the at | east one conductive
material by atom c |ayer deposition.

10. A method for forming at least one conductive structure on a semiconductor
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;

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 capacitor structure.

11. The method of claim 10, further comprising removing the organic material and

the insulative material.
12.  The method of claim 10, further comprising removing the organic material.

13.  The method of claim 12, 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.

14. The method of claim 13, wherein removing an adjacent portion of the insulative

material comprises exposing transistor devices in the substrate.

15.  The method of claim 10, wherein 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 comprises forming the at least one conductive material

by atomic layer deposition.



