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(57) ABSTRACT 
Multilayer metal materials are selected so that the materials 
Will alloy or intermiX under rapid thermal annealing condi 
tions. The individual materials of the multilayers are pref 
erably chosen such that at least one of the materials may be 
selectively etched With respect to the other material by Wet 
chemical or electrochemical etching. For electroplating 
applications, the alloyed plating base material Will assume 
some of the etch resistance of the original electrodeposit 
material such that a selective Wet etch of the plating base can 
be performed Without substantial undercutting. Furthermore, 
the graded composition alloy Will exhibit other advanta 
geous physical and chemical properties for electrode forma 
tion and use. The alloying or intermiXing may be accom 
plished before or after patterning of the materials, for the 
instance Wherein the materials deposited as blanket layers. 
Similarly, the alloying or intermiXing may be accomplished 
before or after plating base removal for structures deposited 
by through-mask plating. 
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METHOD AND MATERIALS FOR 
THROUGH-MASK ELECTROPLATING AND 

SELECTIVE BASE REMOVAL 

FIELD OF THE INVENTION 

[0001] This invention relates to multilayer metal deposi 
tion and patterning processes and more particularly to a 
post-deposition method for selectively removing a conduc 
tive plating base from the regions betWeen patterned elec 
trodeposits, Which electrodeposits have been selectively 
alloyed. 

BACKGROUND OF THE INVENTION 

[0002] In the ?eld of processing semiconductor memory 
devices, through-mask electroplating is a method for form 
ing the noble metal electrodes eXpected to be required for 
devices incorporating high permittivity dielectric or ferro 
electric materials. Such electrode plating is done selectively 
With the plated deposits being groWn in de?ned areas of a 
conductive plating base layer on a substrate, Which areas 
have been de?ned by lithography. While, for consistency of 
description, both the background of the invention and the 
description of the invention Will be detailed With speci?c 
reference to through-mask electroplating of electrodes for 
semiconductor memory devices, it is not intended that the 
applicability of the invention be limited solely to those 
processes. It Will be apparent to one having skill in the art 
that the current invention has applicability for multilayer 
metal deposition for other applications as Well. 

[0003] Through-mask plating of noble metals (and for 
non-noble metals as applicable), is illustrated in FIGS. 1(a) 
through 1(e). Reference is made to Assignee’s copending 
application entitled “Plating of Noble Metal Electrodes for 
DRAM and FRAM”, of Andricacos, et al, Docket No. 
YO995-127, Ser. No. 08/636,456, ?led on Apr. 23, 1996, the 
teachings of Which are herein incorporated by reference. 
Through-mask plating is generally conducted in accordance 
With a process How that begins With the deposition of a 
blanket layer of a conductive plating base, 1 of FIG. 1(a), 
deposited over the substrate, 2, on Which the electrode 
deposits are to be groWn. The plating base layer is typically 
thin, of the order of 20-100 nm. One or more layers may be 
deposited on substrate 2 prior to deposition of the plating 
base, to improve adhesion or to act as barriers to interlayer 
reactions. After the blanket layer of the plating base has been 
deposited, a layer of mask material, 3, is deposited on the 
plating base layer, folloWed by patterning of the mask 
material to eXpose areas of the plating base layer Where 
plating is desired. As shoWn in FIG. 1(b), the mask material 
remains over the regions of the surface Which are not to be 
plated. The thickness of the mask material should be greater 
than or equal to the thickness of the desired electrodeposit. 
The mask material, such as organic photoresists or diamond 
like carbon (DLC), should be insulating and compatible With 
the plating solution. NeXt, the entire patterned surface is 
eXposed to a plating step, Whereby the chosen electrode 
plating material, 4, is selectively groWn on the eXposed 
conductive regions of the sample, as shoWn in FIG. 1(c). 
After electroplating, the mask material is removed from the 
areas of the plating base layer Which have not been plated, 
leaving the structure illustrated in FIG. 1(a'); and, ?nally the 
plating base is removed from those areas having no elec 
trodeposited material, yielding the structure of FIG. 1(e). 
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[0004] Plating base removal is typically done by etching. 
The etchant and etch method may be selective or non 
selective With respect to the electrode plating material, With 
selective etches clearly being preferred, so as to preserve the 
plated electrode during the plating base removal process. A 
complication frequently encountered is that the materials 
chosen for the plating base and the plated electrode are so 
similar that they respond similarly to a given etchant or etch 
process. 

[0005] Furthermore, the etching process may be anisotro 
pic (e.g, including so-called dry etching processes such as 
reactive ion etching) or isotropic (e.g., including so-called 
“Wet” etching such as a bath of chemical solution). Wet 
etches are generally not preferred for plating base removal 
When ?ne features are present, since the Wet isotropic etches 
do give rise to the aforementioned risk of removal of some 
or all of the plating base under the electrode. What is 
typically encountered With isotropic etching for plating base 
removal is partial removal of the plating base at the edges of 
the plated electrode feature, an effect knoWn as “undercut 
ting,” as illustrated in the structure of FIG. 2(a). The amount 
of undercutting is dependent upon the duration of the etch 
process, With the minimum amount of undercut generally 
about equal to the thickness of the plating base Which is 
being removed. If the lateral dimensions of the plated feature 
are large compared to the plating base thickness, an undercut 
of that thickness on each side of the feature may be tolerable. 
HoWever, Wet etching may be problematic for the sub 
micron dimension electrode structures of interest for 
memory device applications, even With plating base thick 
nesses of 30-50 nm, since plating base undercutting may 
eXpose underlying contacts or degrade electrodeto-substrate 
adhesion. 

[0006] As a result of the foregoing concerns, anisotropic 
(typically dry) etch processes are preferred for plating base 
removal from a device structure having ?ne-featured elec 
trodeposits. If the dry etch is selective, it Will only remove 
the plating base Which had been covered by the mask 
material. If the dry etch is non-selective, it Will remove the 
plating base and a small amount of the electrodeposit (i.e., 
the electrode plating material) at the top surface of the plated 
structure. Since the thickness of the electrodeposit is much 
greater than the thickness of the plating base layer, the 
sacri?ce of a small amount of the electrodeposit from the top 
surface is acceptable. Adisadvantage of using a physical dry 
etch process, such as rf-sputtering or ion beam sputtering, is 
that the surfaces of the plated electrode structures may 
become contaminated With residue from the etching process, 
including redeposits of sputtered material comprised of the 
plating base material and the underlying surface material, as 
shoWn in the structure of FIG. 2(b). This results in degra 
dation of the electrical properties of the electrode structure 
and of a subsequently-deposited cell dielectric. 

[0007] What is desired, therefore, is a selective etching 
process Which is not subject to any of the foregoing disad 
vantages. 

[0008] It is therefore an objective of this invention to 
provide a selective etching process for the removal of a 
conductive noble metal plating base material from the 
regions betWeen patterned electrodeposits of a noble metal 
material Which differs from the noble metal plating base 
material. 
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[0009] It is another objective of the invention to improve 
the properties of layered structures comprised of a plurality 
of layers of tWo or more different conducting materials. 

[0010] It is still another objective of the invention to 
improve the properties of layered electrodeposit-on-plating 
base structures intended for microelectronic or microme 
chanical applications. 

[0011] Yet another objective of the invention is to provide 
a method and materials for a through-mask electroplating 
process Which permits the plating base to be removed from 
the regions betWeen the patterned electrodeposits by a Wet 
chemical etch Which is selective and anisotropic. 

[0012] Still another objective is to provide a multilayer 
metal structure having improved oxidation resistance. 

SUMMARY OF THE INVENTION 

[0013] These and other objectives of the invention are 
realiZed by the present invention Whereby multilayer metal 
materials are selected so that the materials Will alloy or 
intermix under annealing conditions. The alloying or inter 
mixing may be accomplished before or after patterning of 
the materials for the case Where the materials are deposited 
as blanket layers. Likewise, the annealing or intermixing 
may be accomplished before or after plating base removal 
for structures deposited by through-mask plating. The indi 
vidual materials of the multilayers are preferably chosen so 
that at least one of the materials may be selectively etched 
With respect to the other materials by Wet chemical or 
electrochemical etch. For electroplating applications, the 
alloyed plating base material Will assume some of the etch 
resistance of the original electrodeposit material such that a 
selective Wet etch of the plating base can be performed 
Without substantial undercutting. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] The invention Will noW be described in further 
detail With reference to the Figures in Which: 

[0015] FIGS. 1(a) through 1(e) provide schematic illus 
trations of the through-mask plating process. 

[0016] FIGS. 2(a) and 2(b) schematically illustrate tWo 
structures exhibiting deleterious effects of plating base 
removal processes. 

[0017] FIGS. 3(a) through 3(c) schematically illustrate the 
process How for one embodiment of the present invention. 

[0018] FIGS. 4(a) through 4(c) provide schematic cross 
sectional vieWs of tWo capacitors having at least one elec 
trode formed in accordance With the present invention. 

[0019] FIGS. 5(a) through 5(h) schematically illustrate the 
process How for a Damascene version of the present inven 
tion. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0020] With reference to FIGS. 3(a) through 3(c), the 
present invention Will be described for noble metal electro 
plating Which is a potentially desirable process for fabricat 
ing electrodes for semiconductor memory cells. FIG. 3(a) 
illustrates the structure including a substrate, 2, having a 
blanket layer of plating base material, 1, onto Which has 
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been electrodeposited a feature comprising noble metal, 4, 
Which is different from the metal of the base plating layer. 
As detailed With reference to the prior art electroplating 
processes, the noble metal electrodeposit may have been 
electroplated through a mask, Which Was subsequently 
removed. Alternatively, the top metal layer may have been 
blanket deposited and then patterned to yield the structure of 
FIG. 3 (a). The inventive step comprises subjecting the 
blanket plating base layer/electrodeposit structure to a high 
temperature anneal Which causes the plating base material 
and the electrodeposit to alloy, as shoWn in the structure of 
FIG. 3(b). It should be understood that the terms “to 
alloy,”“alloying,” and “alloy formation” used here and else 
Where include the processes of forming metal compounds as 
Well as solid solutions or tWo-phase mixtures of metal 
phases. Alloy formation in the plating base layer is localiZed 
in the region beloW the electrodeposit, preferably alloying 
all of the plating base material and some of the electrode 
posit, as indicated by the presence of the alloy, 6, and by the 
decreased depth of pure metal in the electrodeposit, 4. 

[0021] Next, the unalloyed plating base in the regions 
betWeen features is removed With a selective etch to form the 
structure of FIG. 3(c). While the FIG. 3(c) structure is 
illustrated With all of the underlying alloyed plating base, 6, 
intact, it is conceivable that some undercutting may still be 
encountered depending upon the materials chosen, the 
degree of alloying and the etch process used; hoWever, the 
degree of undercutting in the inventive structure Will be 
signi?cantly reduced from that seen in earlier structures, if 
not totally eliminated. 

[0022] The anneal step should be long enough to obtain 
good mixing, yet short enough to avoid excessive plating 
base enrichment at the edges of the electrodeposit and to 
avoid excessive lateral diffusion of the electrodeposit into 
the plating base region betWeen features. It should be noted 
that even a partial plating base/electrodeposit annealing Will 
reap a substantial bene?t, since even a moderate decrease in 
the etch rate of the plating base material located underneath 
the electrodeposit Will greatly reduce undercutting. As Will 
be discussed With reference to FIGS. 4(a) and 4(b), there are 
additional bene?ts to alloying the plating base With the 
electrodeposit, even if the anneal is conducted after the 
plating base material has been removed in the regions 
betWeen features. 

[0023] For the illustrated structure, the electrodeposit and 
the plating base materials are tWo different conductive 
materials. For example, the electrodeposit and plating base 
materials may both be noble metals selected from the group 
consisting of Ir, Pt, Pd, Rh, Re, Ru, Os, Ag, Au, or alloys 
thereof. In one preferred embodiment, the plating base 
comprises 30-50 nm of Pd and the electrodeposit comprises 
100-500 nm Pt or Ir. An anneal in the range of 600-750°C. 
for a period of 1-15 minutes provides suf?cient intermixing 
of the materials to increase the etch resistance of the plating 
base Pd. A suitable selective etch for the Pd plating base/Pt 
electrodeposit structure Would be a 10:1 mixture of 
H2O2:H2SO4 at a temperature of 65°C. This etch readily 
removes Pd but does not attack Pt. Similar selectivity Would 
be expected for Pd relative to most of the other noble metals. 
If plating base enrichment of the electrodeposit is of par 
ticular concern, outWeighing the disadvantages of plating 
base undercutting, the alloy anneal may be deferred until 
after plating base removal. While the anneal cannot then 
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change the undercut pro?le of ;Le electrode feature, the 
resulting alloying Will serve to protect such structures from 
oxidation during exposure to the oxidiZing environment of 
subsequent processing. Pd-Pt alloys Will be much more 
resistant to thermal oxidation than Would pure Pd, Which 
tends to form highly resistive palladium oxide, thereby 
degrading the electrical characteristics of the electrode struc 
tures. 

[0024] The plating base and electrodeposit materials for 
the disclosed process of plating base removal by self-aligned 
alloying and selective etching may be noble metals or 
non-noble metals. All that is required is that the plating base 
be selectively etchable With respect to the electrodeposit and 
that some intermixing of plating base and electrodeposit 
occur during annealing. Typically, these conditions can be 
satis?ed With a plating base material selected to be “less 
noble” than the overlying electrodeposit. Plating base and 
electrodeposit materials can be selected from the group of 
metals consisting of: noble metals such as Pt, Pb, Ir, Re, Rh, 
Ru, Au, Ag, Os; non-noble metals such as Cu, Ni, Mo, Ta, 
In, Sn, Nb, Fe, W, Ti, etc.; and, alloys or combinations of 
those metals. As an example, a structure may be fabricated 
using Cu as the electrodeposit material and Sn as the plating 
base. These tWo materials readily alloy and form an alloy 
Which can Withstand selective etching of the Sn. An 
enhanced material results from the addition of the Sn to the 
Cu, since the alloying greatly improves the electromigration 
resistance of Cu structures Which are used for thin ?lm 
Wiring. This invention thus alloWs patterned alloy structures 
to be formed by plating, Without the need for directly 
depositing an alloy. 

[0025] For the above example of the Cu-based Wiring 
structure, such structures might form one or more Wiring or 
via levels in back-end-of-the-line (BEOL) interconnects or 
packaging. Through-mask plating With plating base removal 
by selective etching before or after an alloying anneal may 
be applied to produce a variety of structures. In the alter 
native, the plating need not be through-mask, as discussed 
further beloW With reference to FIGS. 5(a) through The 
disclosed process might be used to form the electrode 
structures for one or more capacitors or memory elements in 
a semiconductor device or package incorporating high 
epsilon dielectric or ferroelectric materials. Cross-sectional 
schematic vieWs of exemplary capacitor structures are pro 
vided in FIGS. 4(a) through 4(c). The capacitors shoWn are 
approximately cylindrical, and built on a dielectric layer, 7, 
containing an embedded conductive plug, 8, connected to 
conductive contact regions of device elements in the sub 
strate (not shoWn). An optional conductive diffusion barrier, 
9, can be positioned above the conductive plug. In FIG. 4 
(a), the bottom electrode, 10, is formed by the disclosed 
process for providing an electrode structure Which is at least 
partially alloyed. When a high epsilon or ferroelectric mate 
rial, 11, is disposed betWeen the bottom electrode, 10, and 
the counterelectrode, 12, the bottom electrode material does 
not undergo oxidation, nor does the capacitor experience the 
resulting degraded performance attendant to electrode oxi 
dation. FIG. 4(b) illustrates a structure Wherein the bottom 
electrode, 13, is formed by conventional means, but the 
counterelectrode is formed by the disclosed process. FIG. 
4(c) illustrates a capacitor structure in Which both top and 
bottom electrodes are fabricated in accordance With the 
present invention, Which Would necessitate the use of a 
sacri?cial ?ll material to maintain the gap betWeen the 
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electrodes during electrode processing, folloWed by removal 
of that ?ll material, and ?lling of the gap With the high 
epsilon material. 
[0026] With reference to FIGS. 5(a) through 5(h), the 
invention may be implemented using a Damascene process 
ing ?oW. FIG. 5(a) shoWs a substrate comprising a conduc 
tive contact, 15, embedded in dielectric material, 7. A 
dielectric layer, 16, is deposited, as shoWn in FIG. 5(b), and 
patterned to form a cavity, 17, for the Wiring metallurgy, as 
shoWn in 5(c). The resulting structure is then coated With a 
conductive plating base layer, 18, to form the structure of 
FIG. Layer 18 might be, for example, a layer of Sn, 
from 1-50 nm in thickness. If needed, one or more layers 
(not shoWn) may be deposited on the structure of FIG. 5(c) 
prior to plating base deposition in order to improve adhesion 
or to act as barriers to interlayer reactions. The metal-lined 
cavity is next ?lled With a conductive material, 19, as shoWn 
in FIG. 5(6). The conductive material may be, for example, 
cu electroplated onto the plating base layer. The structure of 
FIG. 5(c) is then planariZed by a process such as chemical 
mechanical polishing (CMP) to form the structure of FIG. 
50‘). After annealing to form the alloyed metal structure, 
shoWn in FIG. 5(g) to include the alloyed metallurgy 20, the 
unreacted plating base may be removed by a process such as 

selective Wet etching, yielding the structure of FIG. Alloyed metallurgy 20 may alternatively be formed by ?rst 

removing the exposed plating base from the structure of 
FIG. 50‘) by a process such as CMP or Wet etching, folloWed 
by the annealing step. 
[0027] Compositionally inhomogeneous alloy electrodes 
for one or more capacitors or memory elements in a semi 
conductor device or package may also be formed by depos 
iting one or more layers of tWo or more conductive mate 

rials, by a process such as physical vapor deposition (PVD), 
chemical vapor deposition (CVD), or electrolytic or elec 
troless plating. After deposition, the process How includes 
partial or total intermixing or alloying of the layers by a 
heating process such as rapid thermal annealing, Where the 
intermixing or alloying can be performed before, during or 
after electrode patterning. The intermixing or annealing step 
incorporated into a method for producing alloyed electrodes 
may also be applied to the formation of structural elements 
other than electrodes for semiconductor memory devices, 
for example to fabricate micromechanical devices. Further 
more, the inventive process is not limited to materials 
deposited by plating. For example, a blanket bilayer of Pt 
over Pd might be deposited, patterned, and then annealed. 
The individual layers may be pure metals, or metals alloyed 
With metals or non-metals, forming alloys Which comprise 
tWo or more of the folloWing materials: Pd, Pt, Ir, Rh, Ru, 
Re,Au, Ag, Os, Cu, Ni, Sn, Fe, Mo, Ta, In, Ti, Zn, W, Si and 
Ge. Alloy electrodes produced in this Way Would be 
expected to have characteristically inhomogeneous compo 
sitions that Would differ from those of electrodes initially 
deposited as alloys. Inhomogeneous or graded-composition 
materials might be desirable in cases Where the surface or 
top portion of a structural element is preferably enriched in 
one alloy component (e.g., a noble metal such as Pt Which 
does not easily oxidiZe) While the bottom portion of the 
structural element must be enriched in the other alloy 
component for reasons of, for example, stress relief, adhe 
sion enhancement, or chemical inertness With respect to 
substrate reactions (e.g., Ti for adhesion, Ir for resistance to 
silicide formation When deposited on a silicon-containing 
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substrate, etc.). Therefore, incorporation of the annealing 
step of the present invention to provide in-situ formation of 
an alloy provides a structure having a superior geometric 
pro?le after plating base removal, a structure having favor 
able physical and chemical properties for Withstanding sub 
sequent processing, and a structure comprised of a graded 
material formed by relatively simple processing over prior 
art bi-layer or alloy deposits. 

Having thus described our invention, What We claim as neW 
and desire to secure by Letters Patent is: 
1. A method for electroplating onto a substrate to provide 

a pattern of conductive features thereon comprising the steps 
of: 

depositing a blanket layer of ?rst conducting material 
onto said substrate; 

applying a mask material to said blanket layer; 

patterning said mask material to provide eXposed areas of 
said blanket layer in said pattern of features and regions 
of ?rst conducting material betWeen said features, 
Which regions remain covered by said mask material; 

depositing onto said exposed areas of said blanket layer a 
second conducting material Which is different from said 
?rst conducting material to form said pattern of con 
ductive features; 

removing said mask material; 

combining said ?rst and said second conducting materi 
als; and 

selectively etching said ?rst conducting material in said 
regions of ?rst conducting material betWeen said fea 
tures. 

2. The method of claim 1 Wherein said combining com 
prises alloying said materials. 

3. The method of claim 2 Wherein said alloying comprises 
eXposing said materials to a high temperature anneal. 

4. The method of claim 1 Wherein said combining com 
prises intermiXing said materials. 

5. The method of claim 1 further comprising applying at 
least one additional layer to said substrate prior to deposition 
of said blanket layer. 

6. The method of claim 1 Wherein said selective etching 
comprises selective Wet chemical etching. 

7. The method of claim 1 Wherein said selective etching 
comprises selective electroetching. 

8. A method for providing a pattern of metal features on 
a substrate comprising the steps of: 

depositing a blanket layer of a ?rst conducting material 
onto said substrate; 

applying a mask material to said blanket layer; 

patterning said mask material to provide eXposed areas of 
said blanket layer in said pattern of metal features and 
regions of said ?rst conducting material betWeen said 
features, Which regions remain covered by said mask 
material; 

depositing a second conducting material to said exposed 
areas of said blanket layer, said second conducting 
material being different from said ?rst conducting 
material and selected to combine With said ?rst con 
ducting material; 
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removing said mask material; and 

selectively etching said ?rst conducting material in said 
regions betWeen said features. 

9. The method of claim 8 further comprising the step of 
combining said ?rst and said second conducting materials. 

10. The method of claim 9 Wherein said combining 
comprises alloying said materials. 

11. The method of claim 10 Wherein said alloying com 
prises eXposing said materials to a high temperature anneal. 

12. The method of claim 9 Wherein said combining 
comprises intermiXing said materials. 

13. The method of claim 8 further comprising applying at 
least one additional layer to said substrate prior to deposition 
of said blanket layer. 

14. The method of claim 8 Wherein said selective etching 
comprises selective Wet chemical etching. 

15. The method of claim 8 Wherein said selective etching 
comprises selective electroetching. 

16. A method for providing a pattern of metal features on 
a substrate comprising the steps of: 

depositing a ?rst blanket layer of a ?rst noble metal onto 
said substrate; 

depositing a second blanket layer of a second noble metal 
onto said ?rst blanket layer, Wherein said second noble 
metal differs from said ?rst noble metal; 

patterning said second blanket layer of said second noble 
metal to provide second noble metal in said pattern of 
metal features and eXposed areas of said ?rst blanket 
layer betWeen said features; 

selectively etching said eXposed areas of said ?rst blanket 
layer betWeen said features. 

17. The method of claim 16 further comprising the step of 
combining said ?rst and said second conducting materials. 

18. The method of claim 17 Wherein said combining 
comprises annealing. 

19. A method for providing a pattern of electrodes on a 
substrate comprising the steps of: 

providing a structure on said substrate comprising a 
blanket layer of a ?rst conducting material on the top 
surface of said substrate and a plurality of features on 
said blanket layer, said features comprising second 
conducting material features in said pattern; 

combining said ?rst and said second conducting materials 
to form said electrodes comprising at least one alloy 
material formed from said ?rst and said second con 
ducting materials; and 

removing said ?rst conducting material from said top 
surface of said substrate betWeen said electrodes. 

20. The method of claim 19 Wherein said combining 
comprises annealing. 

21. A method for providing a pattern of electrodes on a 
substrate comprising the steps of: 

providing a pattern of features on said substrate, each of 
said features comprising a ?rst conducting material on 
the top surface of said substrate and a second conduct 
ing material on the top surface of said ?rst conducting 
material; 
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combining said ?rst and said second conducting materials 
to form said electrodes comprising at least one alloy 
material formed from said ?rst and said second con 
ducting materials. 

22. The method of claim 21 Wherein said providing of said 
pattern of features on said substrate comprises the steps of: 

depositing a blanket layer of said ?rst conducting material 
onto said substrate; 

applying a mask material to said blanket layer; 

patterning said mask material to provide eXposed areas of 
said blanket layer in said pattern of features and regions 
of said ?rst conducting material betWeen said features, 
Which regions remain covered by said mask material; 

depositing said second conducting material to said 
eXposed areas of said blanket layer, said second con 
ducting material being different from said ?rst conduct 
ing material and selected to combine With said ?rst 
conducting material; 

removing said mask material; and 

selectively etching said ?rst conducting material in said 
regions betWeen said features. 

23. The method of claim 21 Wherein said providing of said 
pattern of features on said substrate comprises the steps of: 

depositing a blanket layer of said ?rst conducting material 
onto said substrate; 

depositing a blanket layer of said second conducting 
material onto said ?rst conducting material; 

patterning said second conducting material to provide 
second conducting material in said pattern of features 
and regions of said ?rst conducting material betWeen 
said features; and 

selectively etching said ?rst conducting material in said 
regions betWeen said features. 

24. The method of claim 21 Wherein said combining 
comprises annealing said ?rst and said second conducting 
materials. 

25. The method of claim 22 Wherein said combining 
comprises annealing said ?rst and said second conducting 
materials. 

26. The method of claim 23 Wherein said combining 
comprises annealing said ?rst and said second conducting 
materials. 

27. A method for providing a pattern of metalliZation on 
a substrate comprising the steps of: 

depositing a pattern of dielectric material on said sub 
strate, including eXposed regions of said substrate 
betWeen features of said pattern; 

depositing a ?rst conducting material conformally on said 
pattern of dielectric material and said eXposed regions 
of said substrate; 

depositing a second conducting material over said ?rst 
conducting material; and 

combining said ?rst and said second conducting materi 
als. 

28. The method of claim 27, further comprising the steps 
of removing said second and said ?rst conducting materials 
deposited over said pattern of dielectric material. 
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29. The method of claim 27 further comprising the step of 
conformally depositing at least one additional layer to said 
pattern of dielectric material and said eXposed regions of 
said substrate prior to said deposition of said ?rst conducting 
material. 

30. The method of claim 27 Wherein said deposition of 
said second conducting material is accomplished by plating. 

31. A patterned conductive structure formed on a sub 
strate, said structure comprising: 

a ?rst portion formed on said substrate, said ?rst portion 
comprising at least one alloy of a ?rst conducting 
material; and 

a second portion positioned over said ?rst portion, said 
second portion comprising second conducting material, 
Wherein said at least one alloy comprises an in-situ 
formed alloy of said ?rst and said second conducting 
materials. 

32. The structure of claim 31 Wherein said ?rst conducting 
material is selected from the group consisting of Pt, Pd, Ir, 
Rh, Re, Ru, Os, Au, Ag, Cu, Ni, Sn, Fe, Mo, Ta, In, Ti, Zn, 
W, or alloys of those metals. 

33. The structure of claim 31 Wherein said second con 
ducting material is selected from the group consisting of Pt, 
Pd, Ir, Rh, Re, Ru, Os, Au, Ag, Cu, Ni, Sn, Fe, Mo, Ta, In, 
Ti, Zn, W, and alloys of those metals. 

34. The structure of claim 31 Wherein said second con 
ducting material is Cu and Wherein said ?rst conducting 
material is selected from the group consisting of Ni, Fe, Zn, 
Sn, Mo, Ta, In, Ti, W, alloys of those metals and Cu alloys. 

35. The structure of claim 31 Wherein said alloy com 
prises tWo or more of materials selected from the group 
consisting of Pd, Pt, Ir, Rh, Ru, Re, Au, Ag, Os, Cu, Ni, Sn, 
Fe, Mo, Ta, In, Ti, Zn, W, Si and Ge. 

36. A capacitor structure formed on a substrate having a 
conductive contact region, said capacitor structure compris 
mg: 

a ?rst electrode comprising a ?rst portion formed on said 
substrate over said contact region, said ?rst portion 
comprising at least one alloy of a ?rst conducting 
material; and a second portion positioned over said ?rst 
portion, said second portion comprising second con 
ducting material, Wherein said at least one alloy com 
prises an in-situ formed alloy of said ?rst and said 
second conducting materials; 

a layer of insulating material in contact With said ?rst 
electrode; and 

a second electrode in contact With said layer of insulating 
material. 

37. A capacitor structure formed on a substrate having a 
conductive contact region comprising: 

a ?rst electrode formed on said substrate over said contact 
region; 

a layer of insulating material in contact With said ?rst 
electrode; and 

a second electrode in contact With said layer of insulating 
material, said second electrode comprising a ?rst por 
tion formed on said substrate, said ?rst portion com 
prising at least one alloy of a ?rst conducting material; 
and a second portion positioned over said ?rst portion, 
said second portion comprising second conducting 
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material, wherein said at least one alloy comprises an 
in-situ formed alloy of said ?rst and said second 
conducting materials. 

38. A capacitor structure formed on a substrate having a 
conductive contact region comprising: 

a ?rst electrode formed on said substrate over said contact 
region comprising a ?rst portion formed on said sub 
strate, said ?rst portion comprising at least one alloy of 
a ?rst conducting material and a second portion posi 
tioned over said ?rst portion, said second portion 
comprising second conducting material, Wherein said at 
least one alloy comprises an in-situ formed alloy of said 
?rst and said second conducting materials.; 

a layer of insulating material in contact With said ?rst 
electrode; and 

a second electrode in contact With said layer of insulating 
material, said second electrode comprising a third por 
tion formed on said substrate, said third portion com 
prising at least one alloy of a third conducting material; 
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and a fourth portion positioned over said third portion, 
said fourth portion comprising fourth conducting mate 
rial, Wherein said at least one alloy comprises an in-situ 
formed alloy of said third and said fourth conducting 
materials. 

39. The structure of claim 36 Wherein said insulating 
material is selected from the group consisting of perovskites, 
ferroelectrics and high permittivity materials having dielec 
tric constants >10. 

40. The structure of claim 37 Wherein said insulating 
material is selected from the group consisting of perovskites, 
ferroelectrics and high permittivity materials having dielec 
tric constants >10. 

41. The structure of claim 38 Wherein said insulating 
material is selected from the group consisting of perovskites, 
ferroelectrics and high permittivity materials having dielec 
tric constants >10. 


