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Under the ?rst embodiment of the invention a layer of 
insulation, such as SiXNy or SiON or TaN and TiN, is 
deposited over the surface of a semiconductor substrate, 
points of electrical contact have been provided in this 
semiconductor surface. A layer of IMD is deposited over the 
layer of insulation, an opening is created in the layer of IMD 
that aligns With and overlays a contact point over Which a 
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FABRICATION PROCESS FOR 
METAL-INSULATOR-METAL CAPACITOR WITH 

LOW GATE RESISTANCE 

BACKGROUND OF THE INVENTION 

[0001] (1) Field of the Invention 

[0002] The invention relates to the fabrication of inte 
grated circuit devices, and more particularly, to a method of 
creating a capacitor for mixed-mode applications that has 
loW gate resistance. 

[0003] (2) Description of the Prior Art 

[0004] The manufacturing of semiconductor devices 
applies a number of different but interacting disciplines that 
collectively create high performance semiconductor 
devices. The majority of these semiconductor devices have 
as function the processing of digital information Which is 
characteriZed by Zero and one conditions, typically created 
by on-off conditions of sWitching transistors. In addition, 
hybrid functions can be provided that address not only the 
processing of digital signals but also address the processing 
of analog signals, either as a function that is provided by one 
analog semiconductor device or in collaboration With digital 
devices. Device performance improvements have been 
sought and established by continuously decreasing device 
dimensions thereby concurrently increasing device packag 
ing density. This poses problems for a number of the typical 
analog components such as capacitors and inductors that 
have physical dimensions that do not lend themselves to 
ready integration into a highly miniaturiZed, sub-micron 
device environment. 

[0005] The mixing of functions and processing capabili 
ties results in a mixing of components that coexist Within 
one semiconductor device. It is therefore not uncommon to 
see resistors and capacitors that form part of a semiconduc 
tor device Which does not negate the fact that the vast 
majority of device components is made up of transistors, 
gate electrodes and a variety of sWitching components that 
address logic processing functions. Capacitors can for 
instance form a basic component of analog circuits that are 
used for analog applications such as sWitched capacitor 
?lters. Capacitors are also Widely applied in digital appli 
cations such as the storage node for Dynamic Random 
Access Memory (DRAM) circuits. This ability of capacitors 
to function in either the digital or the analog mode is referred 
to as the mixed mode application of the capacitor. Mixed 
mode applications as part of logic processing is expected to 
?nd increased application With an emphasis on high fre 
quency applications. Continued reduction in device dimen 
sions has further placed greater emphasis on using copper as 
an interconnect material, the limitation that this approach 
experiences hoWever is that the technology of creating 
capacitive components in a copper interconnect environ 
ment is as yet in its infancy, especially Where this intercon 
nect environment makes use of the copper damascene pro 
cess. One process has recently been explored that uses TaN 
as the material of choice for the creation of the capacitor, this 
approach hoWever includes the application of an oxide etch 
stop on the applied TaN material resulting in problems of 
planariZation and etching control and accuracy. 

[0006] The DRAM technology is Widely used for data 
storage Where one transistor and one capacitor form one 
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DRAM cell. For the capacitor a stacked capacitor is fre 
quently used since this structure has good data storage 
performance characteristics combined With loW surface 
space requirements. To fabricate a DRAM device, a modi 
?ed CMOS process is typically used. One other application 
in Which the CMOS structure has been successfully applied 
is in the creation of image sensors. 

[0007] With the conventional damascene process, a metal 
via plug is ?rst formed in a surface, typically the surface of 
a semiconductor substrate. A layer of dielectric (for instance 
SiO2) is deposited over the surface (using for instance 
PECVD technology); trenches (for metal lines) are formed 
in the dielectric (using for instance RIE technology). Metal 
is deposited to ?ll the trenches; the excess metal on the 
surface is removed. A planar structure of interconnect lines 
With metal inlays in the (intra-level) dielectric is achieved in 
this manner. 

[0008] An extension of the damascene process is the dual 
damascene process Whereby an insulating or dielectric mate 
rial, such as silicon oxide, is patterned With several thousand 
openings for the conductive lines and vias, Which are ?lled 
at the same time With metal. Damascene is an interconnec 
tion fabrication process in Which grooves are formed in an 
insulating layer and ?lled With metal to form the conductive 
lines. Dual damascene is a multi-level interconnection pro 
cess in Which, in-addition to forming the grooves of single 
damascene, conductive via openings are also formed. One of 
the dual damascene approaches uses a dielectric layer that is 
formed by three consecutive depositions Whereby the central 
layer functions as an etch stop layer. This etch stop layer can 
be SiN, the top and bottom layer of this three layer con 
?guration can be SiO2. This triple layer dielectric alloWs ?rst 
forming the vias by resist patterning the vias and etching 
through the three layers of dielectric. The conductive pattern 
can then be formed in the top layer of dielectric Whereby the 
central layer of SiN forms the stop layer for the etch of the 
conducting pattern. Another approach, still using the three 
layer dielectric formed on the substrate surface, is to ?rst 
form the pattern for the conducting lines in the top layer of 
the dielectric Whereby the SiN layer again serves as etch 
stop. The vias can then be formed by aligning the via pattern 
With the pattern of the conducting lines and patterning and 
etching the vias through the etch stop layer of SiN and the 
?rst layer of dielectric. Yet another approach is to deposit the 
three layer dielectric in tWo steps, ?rst depositing the ?rst 
layer of SiO2 and the etch stop layer of SiN. At this point the 
via pattern can be exposed and etched. The top layer of SiO2 
dielectric is then deposited; the conducting lines are noW 
patterned and etched. The SiN layer Will stop the etching 
except Where the via openings have already been etched. 

[0009] LoW resistivity metals such as aluminum and cop 
per and their binary and ternary alloys have been Widely 
explored as ?ne line interconnects in semiconductor manu 
facturing. Typical examples of ?ne line interconnect metals 
include AlXCuy, ternary alloys and other similar loW resis 
tivity metal-based alloys. Emphasis on scaling doWn line 
Width dimensions in very large scale integrated (VLSI) 
circuitry manufacturing has led to reliability problems 
including inadequate isolation, electromigration, and pla 
nariZation. Damascene processes using metal ?ll vias and 
lines folloWed by chemical mechanical polishing (CMP) 
With various Al, Cu and Cu-based alloys are a key element 
of future Wiring technologies for very large-scale system 
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integration (VLSI). Akey problem is ?lling high aspect ratio 
vias and lines Without voids or seams, and creating homo 
geneous structures. 

[0010] As already stated, copper is at this time explored as 
an alternate metal to be used as an interconnect metal. 
Copper has so far not found Wide application as an inter 
connect metal, this despite its relatively loW cost, loW 
resistivity, high electromigration resistance and stress void 
ing resistance. Copper also suffers from high diffusivity in 
common insulating materials such as silicon oxide and 
oxygen-containing polymers. For instance, copper tends to 
diffuse into polyimide during high temperature processing of 
the polyimide. This causes severe corrosion of the copper 
and the polyimide due to the copper combining With oxygen 
in the polyimide. This corrosion may result in loss of 
adhesion, delamination, voids, and ultimately a catastrophic 
failure of the component. Copper interconnects are therefore 
typically encapsulated by at least one diffusion barrier to 
prevent diffusion into the silicon dioxide layer. Silicon 
nitride is frequently use as a diffusion barrier to copper, but 
the prior art teaches that the interconnects should not lie on 
a silicon nitride layer because it has a high dielectric 
constant compared With silicon dioxide. The high dielectric 
constant causes an undesired increase in capacitance 
betWeen the interconnect and the substrate. Atypical barrier 
layer is deposited using rf. sputtering of titanium nitride, 
tantalum, tungsten, niobium, molybdenum, Ti/TiN or Ti/W 
and is more preferably formed from TiN. The barrier layer 
can also be used to improve the adhesion of the subsequent 
overlying tungsten layer. A barrier layer is preferably about 
100 and 500 angstrom thick and more preferably about 300 
angstrom thick. 

[0011] Recent technology has found increased emphasis 
on mobile communication applications that center around 
compact high-frequency equipment. With the continued 
improvements in the performance characteristics of this 
equipment, continued emphasis Will be placed on small siZe 
of the equipment, loW poWer consumption, increased fre 
quency applications and loW noise levels. Semiconductor 
devices are used in the ?eld of mobile communication for 
the creation of Radio Frequency (RF) ampli?ers. A major 
component of a typical RF ampli?er is a tuned circuit that 
contains inductive and capacitive components. The key 
challenge in the creation of the inductive and capacitive 
components is to minimiZe the surface area that is required 
for these components While maintaining a high Q value for 
the inductor and high storage capability for the capacitive 
component. Conventional inductors that are created on the 
surface of a substrate are of a spiral shape, Whereby the 
spiral is created in a plane that is parallel With the plane of 
the surface of the substrate. Conventional methods that are 
used to create the inductor on the surface of a substrate suffer 
several limitations such as poor integration of the process 
that is used to create the inductor into a typical process of 
Integrated Circuit manufacturing. The common objectives 
that must be pursued in the creation of an inductor are to 
increase the quality value of the inductor, to increase the 
frequency of the LC self-resonance of the circuit thereby 
increasing the frequency range over Which the inductor can 
be used, and to reduce the surface area that is required for 
the creation of the inductor. 

[0012] The process of the invention addresses the above 
indicated objectives and problems by solving the typically 
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experienced problems of planarity and etch stop on TaN, by 
solving topography problems that are typically experienced 
in creating stacked capacitors, and by solving problems of 
planarity and lack of uniformity of created trench thickness. 

[0013] A typical processing sequence that is used for the 
formation of a metal-insulator-metal thin ?lm capacitor is 
shoWn in FIG. 1. The MIM capacitor can be part of a 
multi-Wiring structure Whereby a multiplicity of elemental 
circuit elements such as diodes, ?eld effect transistor, 
capacitors, resistors and inductors a located on the surface of 
a substrate forming footprints on this surface. Selective 
interconnection of these circuit elements by means of an 
patterned overlying layer of metal yields a device structure 
of a personaliZed nature that is dedicated to speci?c signal 
processing applications. 
[0014] The Prior Art process of forming a MIM capacitor 
starts by depositing a ?rst layer of insulation, layer 12, over 
the surface of a silicon substrate 10. The purpose of the layer 
of insulation is to insulate overlying devices and compo 
nents from the underlying surface of the silicon substrate 
While at the same time providing for a means of connecting 
overlying devices of components to points of electrical 
contact in the surface of the substrate by selectively creating 
openings in the layer of insulation. A layer 14 of metal, 
typically aluminum, is deposited over the layer 12 of insu 
lation, this layer of metal forms the loWer plate of the to be 
created capacitor or can perform the function of an inter 
connect line (?rst level of interconnect Wiring). For reasons 
of creating a smooth upper level surface of the loWer 
capacitor plate, a conductive layer 16, typically of titanium 
nitride, is deposited over the surface of the layer 14 of metal. 
Layers 14 and 16 are patterned and etched using conven 
tional methods of photolithographic exposure folloWed by 
an etch, creating in this manner the tWo platforms that are 
shoWn in FIG. 1b Wherein one of the platforms, for instance 
layers 14a/16, is used for interconnect Wiring or to form the 
?rst layer of a vertical inductor that can be created on the 
surface of substrate 10 While the second platform, for 
instance platform 14b/16, is further used for the creation of 
the MIM capacitor. 

[0015] FIG. 1c shoWs the deposition and patterning of a 
second layer 18 of insulation Whereby the patterning of layer 
18 has removed that portion of the second insulation layer 18 
and the insulation layer 16 that overlies the surface of the 
loWer capacitor plate 14b. 

[0016] A dielectric layer must next be provided for the 
MIM capacitor, a layer 20 of silicon oxide or any other 
dielectric is therefore blanket deposited over the structure of 
FIG. 1c, this layer must remain in place above the loWer 
capacitor plate but must be removed above the contact point 
14a in order to be able to establish contact With this point 
opening 17, FIG. 16, is therefore created by patterning and 
selectively etching layers 20 and 18, contact opening 17 is 
aligned With and centered With respect to the underlying 
interconnect point 14a. 

[0017] A conductive layer, typically aluminum, is next 
blanket deposited over the structure of FIG. 16 and pat 
terned and etched thereby creating the contact plug 22a to 
the underlying point of electrical contact 14a further form 
ing the upper capacitor plate 22b, see FIG. 1]”. 

[0018] The Prior Art method that has been detailed above 
for the formation of a MIM capacitor With the simultaneous 
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formation of an electrical contact point has highlighted 
aluminum as a typical metal that can be used for the 
formation of the capacitor plates. Future technologies are 
hoWever, for reasons that have been highlighted above, 
aimed at using copper as a material for the formation of the 
capacitor plates. The process of the invention addresses the 
formation of MIM capacitors Whereby copper is used as the 
metal of choice for the capacitor plates and the thereby 
simultaneously created interconnect points (interconnect 
points that can also be used to further form layers of an 
inductor that is created vertically on the surface of a sub 
strate). The Prior Art process that has been highlighted 
above under FIGS. 1a through if also has applied only one 
layer (layer 20, FIG. 1a' and folloWing) of dielectric in 
creating the dielectric for the MIM capacitor While the upper 
capacitor plate has for the eXample shoWn been aligned With 
the loWer plate. These restrictions need not apply for other, 
more sophisticated capacitor designs as is shoWn in FIG. 2. 
FIG. 2 makes use of the basic premise that a capacitor 
contains tWo conducting media that are separated by a 
dielectric. The MIM capacitor that is shoWn contains the 
folloWing elements: 

[0019] 10 the substrate on the surface of Which the MIM 
capacitor is created 

[0020] 24a ?rst layer of dielectric 

[0021] 26a second layer of dielectric 

a co er o1nt o e ectr1ca contact t at is 002228 pp p' f1 '1 h' 
provided in the surface of substrate 10 

[0023] 30a (copper) plug that is aligned With copper 
plug 30 and that can serve as a partial construct of a 
(vertical) inductor that is created on the surface of the 
substrate 10 

[0024] 32a (copper) point of contact that is provide in 
the surface of substrate 10 over Which a MIM capacitor 
is to be created 

[0025] 34 and 36 are tWo (copper) plugs that are pro 
vided in dielectric layer 24 and that align With point of 
contact 32 in the surface of substrate 10 

[0026] 38 and 40 are tWo (copper) plugs that are pro 
vided in dielectric layer 26 and that align With copper 
plugs 34 and 36 respectively 

[0027] the layer 42/44/46 forms the dielectric of the 
MIM capacitor Whereby the loWer plate of the capacitor 
is formed by the copper plug combination 32/34/38 
While the upper plate of the capacitor is formed by the 
copper plug combination 36/40. The stacked layer 
42/44/46 is selected as such for reasons of creating the 
optimum dielectric (constant) material for the MIM 
capacitor, the materials used for this stacked dielectric 
are folloWs: layer 42 contains TaN, layer 44 contains 
SiOx or SXNy While layer 46 contains TaN. In creating 
the opening for plug 36, it is clear that layer 46 of TaN 
is used as the etch stop. A layer 46 of TaN, especially 
Where the thickness of the layer is kept as thin as 
possible (to gain maXimum capacitive value of the 
MIM capacitor), provides an unreliable etch stop 
potentially resulting in overetch and damage to the 
dielectric of the capacitor. In addition, the relative 
complexity of the three layers 42/44/46 makes it dif 
?cult to maintain good planarity on the surface of the 
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stack of layers. Good planarity is required for reasons 
of reliability (too thin or a punctured dielectric makes 
the MIM capacitor prone to shorting betWeen the tWo 
plates of the capacitor) and design (the dielectric of a 
capacitor must be uniformly distributed betWeen the 
plates of the capacitor in order to provide dependable 
capacitive values). The process of the invention 
addresses these problems and provides a method 
Whereby these problems are avoided. 

[0028] US. Pat. No. 5,162,258 (Lemnios et al.) shoWs a 
process for a MIM capacitor. HoWever, this reference differs 
from the invention. 

[0029] US. Pat. No. 5,918,135 (Lee et al.) forms a MIM 
capacitor that does not use a standard barrier layer, see FIG. 
7 and col. 4. Lee forms a capacitor dielectric layer over/ 
through only 1 IMD layer. 

[0030] US. Pat. No. 5,812,364 (Oku et al.), US. Pat. No. 
5,920,775 (Koh) and US. Pat. No. 5,913,126 (Oh et al.) 
shoW other MIM processes. 

SUMMARY OF THE INVENTION 

[0031] A principle objective of the process of the inven 
tion is to provide a method of etching openings for the 
creation of a capacitor, Whereby this method does not use an 
underlying layer of dielectric as an etch stop layer. 

[0032] Another objective of the invention is to provide a 
dependable method for creating a dielectric that can be 
applied in the creation of a MIM capacitor. 

[0033] Another objective of the invention is to provide a 
method of creating a MIM capacitor, Whereby methods of 
damascene can be applied. 

[0034] Yet another objective of the invention is to provide 
a method of creating a MIM capacitor, Whereby this method 
can at the same time create other conventional device 
components, most notably vertical inductors, While the 
processes of the invention makes use of knoWn damascene 
processes and technology. 

[0035] A still further objective of the invention is to avoid 
problems of surface planarity during the creation of dielec 
trics that are used as dielectric for MIM capacitors. 

[0036] In accordance With the objectives of the invention 
a neW method is provided for the creation openings in a layer 
of dielectric While at the same time forming a dielectric that 
forms the dielectric of MIM capacitors. 

[0037] Under the ?rst embodiment of the invention a layer 
of insulation, such as SiON or SLKNY, is deposited over the 
surface of a semiconductor substrate, points of electrical 
contact have been provided in this semiconductor surface. 
These points of electrical contact contain at least one point 
of electrical contact over Which a MIM capacitor needs to be 
formed. In addition, these points of electrical contact may 
contain points of contact over Which other electrical com 
ponents need to be formed such as a vertically positioned 
(With respect to the surface of the underlying semiconductor 
substrate) inductor. A layer of IMD is deposited over the 
layer of insulation, an opening is created in the layer of IMD 
that aligns With and overlays the contact point over Which a 
MIM capacitor is to be created. Under the second embodi 
ment of the invention, a stack of three layers of a ?rst layer 
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of TaN followed by SiOX or SiXNy followed by a second 
layer of TaN is used as the dielectric layer for the capacitor 
Whereby the ?rst layer of TaN is used as an etch stop for an 
opening that is etched for the creation of the upper plate of 
the capacitor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0038] FIGS. 1a through 1f shoW a Prior Art method of 
creating a MIM capacitor With surrounding points a electri 
cal contact, as folloWs: 

[0039] FIG. 1a shoWs a cross section of a semiconductor 
substrate over Which a layer of insulation, a layer of metal 
and a conductive layer have been deposited. 

[0040] FIG. 1b shoWs a cross section of the substrate of 
FIG. 1a after the layers of metal and the conductive layer 
have been patterned and etched forming the loWer plate of 
a MIM capacitor and a point of electrical contact on the 
surface of the substrate. 

[0041] FIG. 1c shoW a cross section after an insulating 
layer has been deposited over the structure of FIG. 2 and 
further patterned and etched to create an opening to the point 
of electrical contact on the surface of the substrate. 

[0042] FIG. 1a' shoW a cross section after an insulating 
layer has been deposited over the structure of FIG. 1. 

[0043] FIG. 16 shoWs a cross section of the substrate after 
the insulating layer has been etched thereby creating an 
opening to contact the electrical point of contact on the 
surface of the substrate. 

[0044] FIG. 1fshoWs a cross section after a layer of metal 
has been deposited, patterned and etched thereby creating a 
second plate of the MIM capacitor in addition to creating a 
point of electrical contact on the surface of the substrate. 

[0045] FIG. 2 shoWs a cross section of a Prior Art MIM 
capacitor in addition to a point of electrical contact Whereby 
the dielectric that is used for the MIM capacitor contains a 
stack of three layers. 

[0046] FIGS. 3 through 7 shoWs the process of the 
invention under the ?rst embodiment of the invention, Which 
has as objective the creation of a MIM capacitor and a point 
of electrical contact on the surface of a substrate, as folloWs: 

[0047] FIG. 3 shoWs a cross section of a semiconductor 
that has been provided With points of electrical contact in the 
surface of the substrate, a layer of insulation over Which a 
layer of dielectric have been deposited on the surface of the 
substrate. The latter tWo layers have been patterned and 
etched to create an opening Where a MIM capacitor needs to 
be created. 

[0048] FIG. 4 shoWs a cross section after a layer of 
insulation has been deposited over the surface of the struc 
ture of FIG. 3. 

[0049] FIG. 5 shoWs a cross section after openings have 
been created in the layer of insulator and the layer of 
dielectric Whereby these openings Will be used as part of the 
MIM capacitor and points of electrical contact. 

[0050] FIG. 6 shoWs a cross section after a layer of metal 
has been deposited and planariZed ?lling the openings that 
have been created in the layer of insulation and the dielec 
tric. 
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[0051] FIG. 7 shoWs a cross section after a second layer 
of dielectric has been deposited, patterned and etched in 
order to form extensions to the metal contacts that have been 
formed in the ?rst layer of dielectric. 

[0052] FIGS. 8 through 18 address the second ernbodi 
rnent of the invention, as folloWs: 

[0053] FIG. 8 shoWs a cross section of a semiconductor 
substrate that contains copper points of electrical contact in 
the surface of the substrate, 

[0054] FIG. 9 shoWs a cross section of the substrate after 
a ?rst layer of dielectric has been deposited over the surface 
of the substrate, 

[0055] FIG. 10 shoWs a cross section of the substrate after 
the layer of dielectric has been etched creating an opening in 
the layer of dielectric, 

[0056] FIG. 11 shoWs a cross section of the substrate after 
the opening in the layer of dielectric has been ?lled With 
copper and the layer of deposited copper has been pla 
nariZed, 

[0057] FIG. 12 shoWs a cross section of the substrate after 
a stack of three layers of a ?rst layer of TaN folloWed by a 
layer of SiOX or SiXNy folloWed by a second layer of TaN has 
been deposited over the surface of the ?rst layer of dielec 
tric, 

[0058] FIG. 13 shoWs a cross section after the second 
layer of TaN has been etched, 

[0059] FIG. 14 shoWs a cross section after the layer of 
SiOx or SLKNy has been etched, 

[0060] FIG. 15 shoWs a cross section after the ?rst layer 
of TaN has been etched, 

[0061] FIG. 16 shoWs a cross section after a second layer 
of dielectric has been deposited over the structure of FIG. 
15, 

[0062] FIG. 17 shoWs a cross section after the second 
layer of dielectric has been etched thereby creating openings 
in the second layer of dielectric, and 

[0063] FIG. 18 is a cross section after the openings that 
have been created in the second layer of dielectric have been 
?lled With copper and the deposited layer of copper has been 
planariZed. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0064] Referring noW speci?cally to FIG. 3, there is 
shoWn a cross section of a semiconductor 10 that has been 
provided With points of electrical contact in the surface of 
the substrate, these points of electrical contact in the surface 
of substrate 10 have been highlighted as points 48, 50 and 
52. The design of these points 48, 50 and 52 of electrical 
contact is such that points 48 and 50 are designed to provide 
electrical interconnects to circuit elements in the surface of 
the substrate Whereby the circuit elements that must be 
provided for these circuits and on the surface of the substrate 
are for instance elements of resistance of inductance. Point 
of electrical contact 52 is the region above Which a MIM 
capacitor is to be created. 
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[0065] The semiconductor substrate that can be used in 
order to implement the processes of the invention may have 
been provided With the desired conductivity be dopant 
implant of either polarity and of any dopant concentration 
Whereby further the process of the invention is independent 
of the crystallographic orientation of the crystal structure of 
the silicon substrate. Typically, the semiconductor substrate 
10 that is used for the implementation of the processes of the 
invention Will have a N- or P-type polarity that has been 
created in the surface regions of the substrate by Well 
formation of the indicated polarity. The substrate Will typi 
cally also have a (100) crystallographic orientation. 

[0066] A layer 54 of insulation has been deposited on the 
surface of the substrate 10. Typically methods that are used 
to create isolation regions on the surface of a substrate are 
Well knoWn in the art. Such methods include but are not 
limited to methods Whereby layers of isolation are groWn on 
the surface of a substrate by exposure of the surface of the 
substrate to an oxidiZing environment, Which may or may 
not be performed under the control of a mask thereby 
selectively creating layers of isolation. Other methods may 
apply a separate insulating layer to the surface of the 
substrate Whereupon the layer of insulation may be patterned 
and etched to form regions of isolation on the surface of the 
substrate. The preferred method of the invention is the 
deposition of a layer of SiXNy Whereby the isolation layer 54 
is typically and preferably formed to a thickness of betWeen 
about 2000 and 3000 Angstrom. Silicon nitride is typically 
used as a diffusion barrier to copper and can alternatively by 
used as an etch stop layer. Silicon nitride layer 54 is typically 
deposited using PECVD procedures, at a pressure betWeen 
about 300 mTorr and 400 mTorr, at a temperature betWeen 
about 200 and 800 degrees C., to a thickness betWeen about 
200 and 5000 Angstrom using NH3 and SiH4. 

[0067] A layer 56 of Inter Metal dielectric is next depos 
ited over the surface of layer 54 of isolation. Layer 56 of 
Inter Metal Dielectric can contain any suitable dielectric 
such as for instance silicon dioxide (“oxide”, doped or 
undoped) or silicon nitride (“nitride”), silicon oxynitride, 
?uoropolymer, parylene, polyimide, tetra-ethyl-ortho-sili 
cate (TEOS) based oxides, boro-phosphate-silicate-glass 
(BPSG), phospho-silicate-glass (PSG), boro-silicate-glass 
(BSG), oxide-nitride-oxide (ONO), a loW dielectric constant 
material, such as hydrogen silsesquioxane and HDP-FSG 
(high-density-plasma ?uorine-doped silicate glass. The most 
commonly used and therefore the preferred dielectrics are 
silicon dioxide (doped or undoped), silicon oxynitride, 
parylene or polyimide, spin-on-glass, plasma oxide or 
LPCVD oxide. The preferred dielectric material to be used 
for the invention is SiO2. 

[0068] The deposition of the layer 56 of IMD uses con 
ventional deposition technology and can, for instance, be 
deposited using PECVD procedures at a temperature of 
betWeen about 350 and 450 degrees C. to a thickness 
betWeen about 5000 and 10,000 Angstrom using TEOS as a 
source. 

[0069] Opening 58 is next etched in the layer 56 of IMD 
and in the layer 54 of insulation. As an example of etching 
conditions that can be used for the etching of layer 56 is cited 
Without hoWever limiting the process of the invention to the 
etching of TEOS, Which are as folloWs: etchant gas: CF4 or 
CHF3 at a flow rate of about 15 sccm, gas pressure about 800 
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mTorr, rf poWer density about 400 Watts, no magnetic ?eld 
applied, Wafer temperature about —17 degrees C., time of the 
etch about 10 seconds. The process of the invention for the 
etch of layer 56 of IMD can be performed in accordance 
With conventional etch practices that are Well knoWn in the 
art and that are largely determined by the material that is 
being used for the layer of IMD. 

[0070] The layer 54 of silicon nitride can be etched With 
a silicon nitride etch recipe comprising CHF3 at a flow rate 
betWeen about 0 and 100 sccm, CF4 at a flow rate betWeen 
about 0 and 50 sccm and Ar at a flow rate betWeen about 50 
and 150 sccm. 

[0071] It must be noted in FIG. 3 that the opening that is 
etched through layers 54 and 56 overlays and aligns With the 
contact regions 52 that has been provided in the surface of 
substrate 10 With the objective of creating a MIM capacitor 
overlaying this contact region 52. Contact regions 48, 50 and 
52 contain, for the process of the invention, preferably 
copper. 

[0072] FIG. 4 shoWs the deposition of a layer 60 of 
insulation over the structure that has been created in FIG. 3, 
this insulating layer at a later stage becomes the dielectric of 
the MIM capacitor that is being created. As insulator can be 
used for this purpose any of the materials that are accepted 
in the art as insulating materials thereby including but not 
being limited to nitride or oxide, silicon dioxide (SiOZ), 
silicon nitride (Si3N4), siliconoxynitride (SiOXNy), ?uonated 
silicon oxide (SiOXFy) SiXNy, a titanium oxide (TaO) such as 
Ta2O5, a barium-strontium titanate ((Ba, Sr)TiO3), a lead 
Zirconium titanate ((Pb, Zr)TiO3), TiO and the like. An 
insulating layer, such as silicon nitride (Si3N4), can be 
deposited using LPCVD using a reactant gas mixture such as 
dichlorosilane (SiCl2H2) and amonia (NH3), typically 
deposited to a thickness of betWeen 50 and 2000 angstrom. 
Insulating layer 60 can further contain borophosphosilicate 
glass (BPSG), deposited by LPCVD, using tetra-etho-silox 
ane (TEOS) as the reactant gas. The preferred processing 
conditions for the deposition of layer 60 of insulating 
material TEOS are as folloWs: source: TEOS, flow rate 
betWeen about 80 and 100 sccm, temperature betWeen about 
680 and 730 degrees C., pressure betWeen about 240 and 260 
mTorr, processing chamber used: an LP system, time of 
deposition about 60 minutes. 

[0073] FIG. 5 shoWs a cross section of the substrate 10 
after the layer 60 of insulation and the layer 56 of IMD have 
been etched, creating openings 62 and 64 through the tWo 
layers 56 and 60 that reach doWn to the surface of the copper 
contact points 48 and 52 in the surface of substrate 10. 

[0074] Insulating layer 60 can be anisotropically etched 
With a plasma gas containing carbon tetro?uoride (CF4) as 
an etchant using a commercially available parallel plate RIE 
etcher or an Electron Cyclotron Resonance (ECR) plasma 
reactor. The preferred processing conditions for the etching 
of insulating layer 60 are as folloWs: etchant used: CF4/ 
CHF3, flow rate about 25 sccm, temperature about 40 
degrees C., pressure about 225 mTorr, time of the etch 
betWeen about 160 and 220 seconds. 

[0075] Opening 62 has been etched in a location such that 
the opening 62 overlays copper contact point 48. The 
considerations that lead to the selection of this location are 
related to and dictated by design considerations of the 



US 2002/0022335 A1 

purpose and further interconnect of this opening 62. In the 
example shown in FIG. 5, it is feasible to further use the 
copper layers that overlay copper contact point 48 as layers 
in the construction of an inductor. This inductor Would be 
oriented vertically With respect to the surface of substrate 10, 
a technique that is frequently applied in the creation of 
inductors With the objective of improving the quality factor 
(Q) of the inductor in addition to minimizing the surface 
space that is taken up by the inductor on the surface of the 
substrate. As an alternate method an inductor can be created 
that is parallel to the surface of the substrate. This type of 
inductor hoWever is limited in its application in frequency 
range over Which the inductor can be used, in the Q factor 
that can be achieved (due to electromagnetic losses that are 
incurred by the inductor in the surface of the underlying 
substrate) and in the inductive value that can be created in 
this manner. The trend in the industry is therefore to create 
vertical conductors that form high frequency inductors of 
relatively high inductive values. The process of the inven 
tion can be applied for the creation of such an inductor. 

[0076] It must further be noticed that the processing steps 
that have been implemented as shoWn in FIG. 5 are the ?rst 
steps of a typical damascene process Whereby the openings 
62 and 64 are the openings that are required for the loWer 
section of a typical dual damascene structure. It can there 
fore be stated that, after layer 60 has been deposited as 
shoWn in FIG. 4, the process of the invention can proceed 
by applying conventional methods of creating dual dama 
scene structures. This is further highlighted in the folloWing 
FIGS. 6 and 7. 

[0077] FIG. 6 shoWs hoW the openings 62 and 64 of FIG. 
5 have been ?lled With metal, preferably copper, and pla 
nariZed thereby creating copper plugs 66, 68 and 70. 
[0078] FIG. 7 shoWs a cross section after a second layer 
72 of IMD has been deposited over the surface of the ?rst 
layer 56 thereby including the copper plugs that have been 
formed in this layer 56 of IMD, openings have been created 
and ?lled With copper plugs 74, 76, 78 and 80. It is clear 
from the cross section that is shoWn in FIG. 7 that the copper 
plugs 66/74 from a conventional dual damascene structure 
as do plugs 68/78 and 70/80. It is further clear from the cross 
section that is shoWn in FIG. 7 that the plug combination 
66/74 With plug 76 can be used as part of the construction 
of a vertical inductor While plug combinations 68/78 With 
plugs 70/80 are, due to the presence of the dielectric layer 
60, structures that from the loWer levels of a MIM structure. 

[0079] FIGS. 8 through 19 address the second embodi 
ment of the invention Whereby the conventional method of 
creating openings and layers for a capacitor that has been 
highlighted in FIG. 2 is replaced With a method Whereby the 
etch stop for the second opening that is required for the 
capacitor does not require the conventional layer 46 of TaN 
(FIG. 2). 
[0080] Processing conditions that are required for the 
creation of the various layers and the patterning of these 
layers Will hereafter not be highlighted for reasons of 
simplicity. Also, these conditions have in essence already be 
indicated in the exemplary explanation that has been pro 
vided above for the processes of FIG. 3 through 7 While 
these processes are in general Well knoW processes in the 
state of the art. 

[0081] FIG. 8 shoWs a cross section of a silicon semicon 
ductor substrate in the surface of Which have been provided 
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tWo copper points of contact 11 and 13. Conventional 
methods and processes are, as in the previous method of the 
?rst embodiment of the invention, employed for the creation 
of these tWo points of electrical contact, the tWo points of 
electrical contact 11 and 13 are in addition merely used as 
examples since it is clear that in an actual semiconductor 
surface multiple points of electrical contact are typically 
provided. It must be pointed out at this time that electrical 
point of contact 11 is the electrical point of contact above 
Which an inductor is to be formed and that therefore forms 
part of the inductor that is created overlaying copper contact 
point 11. It must further be pointed out that electrical point 
of contact 13 is the point of electrical contact over Which a 
capacitor is to be created, this point 13 of electrical contact 
is hoWever not in direct contact With the capacitor, a layer of 
dielectric Will be provided to separate point 13 from the 
upper and loWer plates of the capacitor that is created 
overlying point 13. 

[0082] FIG. 9 shoWs a cross section of the substrate 10 
after a ?rst layer 15 of dielectric has been deposited over the 
surface of the substrate, thereby including the surface of the 
tWo points of electrical contact 11 and 13. Opening 17, FIG. 
10, is etched through the layer 15 of dielectric, this opening 
17 penetrates the layer 15 of dielectric doWn to the surface 
of the substrate 10, partially exposing the surface of point 11 
of electrical contact. The opening 17 that is created in the 
?rst layer 15 of dielectric serves as the loWest layer of an 
overlying inductor and must therefore be ?lled With a metal 
and planariZed, forming copper plug 19 that is shoWn in 
cross section in FIG. 11. 

[0083] The process of the invention continues With the 
deposition of three layer 21, 23 and 25 that respectively 
contain TaN (layer 21), SiOX or SiXNy (layer 23), and TaN 
(layer 25), FIG. 12. This stack of three layers must be etched 
in order to form the dielectric layer of the to be created 
capacitor, this process of etching the three layers starts With 
?rst etching layer 25, FIG. 13, after Which layer 23 is 
etched, FIG. 14, after Which layer 212 is etched, FIG. 15. 
Special notice must be paid to the patterns that are used to 
etch the three layers. Layer 25 and 23 are etched using the 
same pattern thereby removing essentially all of layers 25 
and 23 With the exception of those portions of layer 25 and 
23 that are to be part of the dielectric of the capacitor that is 
to be formed. FIG. 15 shoWs that the pattern that is used for 
the etch of layer 21 is extended such that a larger surface 
region of layer 21 remains in place Whereby this extended 
surface region protrudes from the stack of three layers 21, 23 
and 25. It Will become clear from a latter cross section that 
this extension of layer 21 Will be used to provide an 
interconnect to the second plate of the capacitor that is to be 
created. 

[0084] In addition, FIG. 15 shoWs that layer 21 is left in 
place Where this layer is required to separate the (tWo) 
columns of copper plugs that make up the inductor overlying 
plug 19. This latter layer 21 is the leftmost layer of 21 that 
is shoWn in FIG. 15. 

[0085] FIG. 16 shoWs hoW a second layer 27 of dielectric 
is next deposited over the surface of the structure of FIG. 15, 
this second layer 27 of dielectric is etched (see FIG. 17) 
creating openings 29, 31, 33 and 35 Whereby these openings 
are aligned such that openings 29 and 31 align With the 
underlying point of electrical contact 11 While openings 33 
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and 35 align With the underlying point of electrical contact 
13. Opening 29 further aligns With copper plug 19 While 
opening 31 is created such that this opening can serve as part 
of the inductor that is to overlay contact plug 11. Opening 33 
aligns With the previously provided extension to the pattern 
21 such that the bottom of opening 33 is in contact With a 
portion of the surface of layer 21, opening 35 aligns With the 
surface of layer 25 such that the bottom of opening 35 is in 
contact With a portion of the surface of layer 25. 

[0086] A layer of metal, preferably copper under the 
processes of the invention, is deposited over the surface of 
the structure that is shoWn in FIG. 17 and planariZed, 
thereby creating copper plugs 37, 39, 41 and 43. It is clear 
from the cross section that is shoWn in FIG. 18 that the 
copper plugs 37 and 39 are an added layer of copper that is 
used for the construction of an inductor that is in contact 
With and overlays the point of electrical contact 11. It is also 
clear from the cross section that is shoWn in FIG. 18 that the 
copper plugs 41 and 43 form copper plugs that can further 
be extended upWards to form a capacitor overlying the point 
of electrical contact 13. The dielectric of this capacitor is 
formed by the stack of layers 21, 23 and 25. Most impor 
tantly is it clear from the cross section that is shoWn in FIG. 
18 that the etch stop that has been performed in order to 
create openings 29, 31, 33 and 35 in the second layer 26 of 
dielectric uses layer 21 as an etch stop, the extension that has 
been provided in the pattern that has been sued for the 
patterning of layer 21 serves as etch stop for opening 33. 

[0087] The critical differences that can be observed 
betWeen the conventional method (FIG. 2) and the method 
of the invention can be derived by comparing the cross 
sections that are shoWn in FIGS. 2 and 18, as folloWs: 

[0088] the conventional method does not provide a 
layer of TaN betWeen adjacent copper plugs that form 
the upWard progressing legs of the inductor thereby 
making electrical insulation betWeen these copper 
plugs more dif?cult 

[0089] the method of the invention has eliminated the 
etch stop that is required to create the openings for the 
capacitor that use the underlying layer of dielectric as 
an etch stop. Under the process of the invention, a layer 
of TaN serves as the etch stop, and 

[0090] prior art applications for the formation of MIM 
capacitors use AlCu as the metal of the capacitor, the 
present invention uses Cu. 

[0091] Although the invention has been described and 
illustrated With reference to speci?c illustrative embodi 
ments thereof, it is not intended that the invention be limited 
to those illustrative embodiments. Those skilled in the art 
Will recogniZe that variations and modi?cations can be made 
Without departing from the spirit of the invention. It is 
therefore intended to include Within the invention all such 
variations and modi?cations Which fall Within the scope of 
the appended claims and equivalents thereof. 

What is claimed is: 
1. A method for forming a storage capacitor node Within 

an integrated circuit cell, said method further being extended 
to form additional electrical components on the surface of a 
semiconductor surface, comprising: 
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providing a semiconductor substrate, points of electrical 
contact having been provided in the surface of said 
substrate, said points of electrical contact comprising at 
least one ?rst point of electrical contact over Which a 
capacitive component is to be created, further compris 
ing at least one second point of electrical contact over 
Which an additional electrical component is to be 

created; 

depositing a ?rst layer of insulation over the surface of 
said substrate; 

depositing a ?rst layer of dielectric over the surface of 
said layer of insulation; 

patterning and etching said ?rst layer of dielectric and 
said ?rst layer of insulation creating an opening that 
aligns With said ?rst point of electrical contact in the 
surface of said substrate, said opening having inside 
surfaces, partially exposing the surface of said ?rst 
point of electrical contact in the surface of said sub 
strate; 

depositing a second layer of insulation over the surface of 
said ?rst layer of dielectric including said inside sur 
faces of said opening created in said ?rst layer of 
dielectric, said layer of insulation serving as dielectric 
of said capacitive component, said layer of insulation 
further serving as a layer of ARC for openings that are 
created in said ?rst layer of dielectric during subse 
quent processing steps of damascene; and 

completing said capacitive component and said additional 
electrical components by applying damascene pro 
cesses, said capacitive component to align With said 
?rst point of electrical contact provided in the surface 
of said substrate, said additional electrical components 
to align With said second point of electrical contact 
provided in the surface of said substrate. 

2. The method of claim 1 Wherein said ?rst layer of 
insulation is deposited to a thickness of betWeen about 2000 
and 3000 Angstrom. 

3. The method of claim 1 Wherein said ?rst layer of 
dielectric is deposited to a thickness betWeen about 3000 and 
10,000 Angstrom. 

4. The method of claim 1 Wherein said second layer of 
insulation contains a material that is selected from a group 
comprising SiXNy and SiON and TaN and TiN deposited to 
a thickness of betWeen about 50 and 2000 Angstrom. 

5. The method of claim 1 Wherein said ?rst point of 
electrical contact and said second point of electrical contact 
provided in the surface of said substrate comprise copper. 

6. The method of claim 1 Wherein said completing said 
capacitive component and said additional electrical compo 
nents by applying damascene processes uses copper as a 
preferred metal for conductive layers of said damascene 
processes. 

7. The method of claim 1 Wherein said completing said 
capacitive component and said additional electrical compo 
nents by applying damascene processes comprises the steps 
of: 

patterning and etching said second layer of insulation, 
creating openings in said second layer of insulation, 
partially exposing the surface of said ?rst layer of 
dielectric; 
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patterning and etching said ?rst layer of dielectric, creat 
ing openings in said ?rst layer of dielectric Where 
openings are required for said completing said capaci 
tive component and said additional electrical compo 
nents, said openings created in said ?rst layer of 
dielectric to align With said openings created in said 
second layer of dielectric; 

removing said second layer of insulation from the surface 
of said layer of said ?rst layer of dielectric; 

?lling said openings in said ?rst layer of dielectric With a 
conductive material; 

planariZing said conductive material doWn to about the 
surface of said ?rst layer of dielectric; and 

performing a sequence of essentially identical processing 
cycles that comprise depositing and patterning a layer 
of dielectric over the surface of said ?rst layer of 
dielectric, creating openings in said layer of dielectric 
that are required to complete said capacitive component 
and said additional electrical components, ?lling said 
openings With a conductive material and planariZing 
said conductive material doWn to about the surface of 
the level of dielectric in Which the conductive material 
forms a conductive plug, continuing said sequence of 
essentially identical processing cycles to the point 
Where said capacitive component and said additional 
electrical components are completed. 

8. The method of claim 7 Wherein said conductive mate 
rial comprises copper. 

9. The method of claim 1 Wherein said additional elec 
trical components comprise at least one inductor. 

10. Amethod for forming a storage capacitor node Within 
an integrated circuit cell, said method further being eXtended 
to form additional electrical components on the surface of a 
semiconductor surface, comprising: 

providing a semiconductor substrate, points of electrical 
contact having been provided in the surface of said 
substrate, said points of electrical contact comprising at 
least one copper ?rst point of electrical contact over 
Which a capacitive component is to be created, further 
comprising at least one copper second point of electri 
cal contact over Which an additional electrical compo 
nent is to be created; 

depositing a ?rst layer of insulation over the surface of 
said substrate to a thickness of betWeen about 2000 and 
3000 Angstrom; 

depositing a ?rst layer of Inter Metal Dielectric (IMD) 
over the surface of said layer of insulation to a thick 
ness betWeen about 3000 and 10,000 Angstrom; 

patterning and etching said ?rst layer of IMD and said ?rst 
layer of insulation creating an opening that aligns With 
said ?rst point of electrical contact in the surface of said 
substrate, said opening having inside surfaces, partially 
eXposing the surface of said ?rst point of electrical 
contact in the surface of said substrate; 

depositing a second layer of insulation over the surface of 
said ?rst layer of IMD to a thickness of betWeen about 
50 and 2000 Angstrom including said inside surfaces of 
said opening created in said ?rst layer of IMD, said 
layer of insulation serving as dielectric of said capaci 
tive component, said second layer of insulation further 
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serving as a layer of ARC for openings that are created 
in said ?rst layer of IMD during subsequent processing 
steps of damascene, said second layer of insulation 
containing a material that is selected from a group 
comprising SiXNy and SiON and TaN and TiN; and 

completing said capacitive component and said additional 
electrical components by applying damascene pro 
cesses using copper as a conductive material for con 
ductive layers of said capacitive component and said 
additional electrical components, said capacitive com 
ponent is align With said ?rst point of electrical contact 
provided in the surface of said substrate, said additional 
electrical components to align With said second point of 
electrical contact provided in the surface of said sub 
strate 

11. The method of claim 10 Wherein said completing said 
capacitive component and said additional electrical compo 
nents further comprising the steps of: 

patterning and etching said second layer of insulation, 
creating openings in said second layer of insulation, 
partially eXposing the surface of said ?rst layer of IMD; 

patterning and etching said ?rst layer of IMD, creating 
openings in said ?rst layer of IMD Where openings are 
required for said completing said capacitive component 
and said additional electrical components, said open 
ings created in said layer of IMD to align With said 
openings created in said second layer of insulation; 

removing said second layer of insulation from the surface 
of said layer of said ?rst layer of IMD; 

?lling said openings in said ?rst layer of IMD With 
copper; 

planariZing said copper doWn to about the surface of said 
?rst layer of IMD; and 

performing a sequence of essentially identical processing 
cycles that comprise depositing and patterning a layer 
of dielectric over the surface of said ?rst layer of 
dielectric, creating openings in said layer of dielectric 
that are required to complete said capacitive component 
and said additional electrical components, ?lling said 
openings With copper and planariZing said copper doWn 
to about the surface of the level of dielectric in Which 
the copper forms a conductive plug, continuing said 
sequence of essentially identical processing cycles to 
the point Where said capacitive component and said 
additional electrical components are completed. 

12. The method of claim 11 Wherein said additional 
electrical components comprise at least one inductor. 

13. A method for forming a storage capacitor node Within 
an integrated circuit cell, said method further being eXtended 
to form at least one additional electrical component on the 
surface of a semiconductor surface, comprising the steps of: 

providing a semiconductor substrate, points of electrical 
contact having been provided in the surface of said 
substrate, said points of electrical contact comprising at 
least one ?rst point of electrical contact over Which a 
capacitive component is to be created, further compris 
ing at least one second point of electrical contact over 
Which an additional electrical component is to be 

created; 
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depositing a ?rst layer of dielectric over the surface of 
said substrate; 

patterning and etching said ?rst layer of dielectric creating 
an opening in said ?rst layer of dielectric that aligns 
With said second point of electrical contact in the 
surface of said substrate; 

depositing a ?rst layer of conductive material over the 
surface of said ?rst layer of dielectric, including said 
opening in said ?rst layer of dielectric; 

planariZing said ?rst layer of conductive material doWn to 
about the surface of said ?rst layer of dielectric, cre 
ating a conductive plug in said ?rst layer of dielectric; 

depositing a stack of three layers over the surface of said 
?rst layer of dielectric, said stack of three layers 
comprising a ?rst layer of insulation deposited over the 
surface of said ?rst layer of dielectric folloWed by 
depositing a second layer of dielectric deposited over 
the surface of said ?rst layer of insulation folloWed by 
a second layer of insulation deposited over the surface 
of said second layer of dielectric; 

patterning and etching said second layer of insulation and 
said second layer of dielectric, creating a stack of tWo 
layers having a ?rst surface area, said stack of tWo 
layers overlying said ?rst contact point provided in said 
surface of said substrate; 

patterning and etching said ?rst layer of insulation, form 
ing a ?rst layer of insulation on the surface of said ?rst 
layer of dielectric and underlying said stack of tWo 
layers, said ?rst layer of insulation having a second 
surface area, said second surface area being different in 
value from said ?rst surface area by a value of a third 
surface area, said third surface area being eXposed as 
one continuous surface area that is not covered by said 
stack of tWo layers, simultaneously and in addition 
forming a second layer of insulation having a surface 
on the surface of said ?rst layer of dielectric that is 
adjacent to the conductive plug created in said ?rst 
layer of dielectric and serves as a layer of isolation 
betWeen adj acent electrical contact plugs that are 
formed on the surface of said ?rst layer of dielectric; 

depositing a third layer of dielectric over the surface of 
said ?rst layer of dielectric thereby including said ?rst 
and said third surface, further including said the surface 
of said second layer of insulation created on the surface 
of said ?rst layer of dielectric; 

patterning and etching said third layer of dielectric, cre 
ating a ?rst opening that aligns With said ?rst surface of 
said stack of tWo layers, further creating a second 
opening that aligns With said third surface of said ?rst 
layer of insulation, further creating a third opening that 
aligns With said conductive plug in said ?rst layer of 
dielectric, further creating a fourth opening that is 
adjacent to said third opening and that is separated from 
said third opening by said second layer of insulation on 
the surface of said ?rst layer of dielectric; 

depositing a second layer of conductive material over the 
surface of said second layer of dielectric, including said 
?rst, second, third and fourth openings created in said 
second layer of dielectric; 
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planariZing said second layer of conductive material doWn 
to about the surface of said third layer of dielectric, 
creating a ?rst, a second, a third and a fourth conductive 
plug in said third layer of dielectric, said ?rst and 
second conductive plug forming part of said capacitive 
component, said third and fourth conductive plug form 
ing part of said additional electrical components; and 

complete processing of said capacitive component and 
said additional electrical components using damascene 
processes for this completion. 

14. The method of claim 13 Wherein said ?rst layer of 
dielectric is deposited to a thickness betWeen about 3000 and 
10,000 Angstrom. 

15. The method of claim 13 Wherein said ?rst layer of 
insulation deposited over the surface of said ?rst layer of 
dielectric comprises TaN deposited to a thickness of betWeen 
about 50 and 2000 Angstrom. 

16. The method of claim 13 Wherein said second layer of 
dielectric deposited over the surface of said ?rst layer of 
insulation comprises a material selected from the group 
containing SiXNy and SiON and TaN and TiN deposited to a 
thickness of betWeen about 100 and 4000 Angstrom. 

17. The method of claim 13 Wherein said second layer of 
insulation deposited over the surface of said second layer of 
dielectric comprises TaN deposited to a thickness of betWeen 
about 50 and 2000 Angstrom. 

18. The method of claim 13 Wherein said ?rst and second 
point of electrical contact provided in the surface of said 
substrate comprise copper. 

19. The method of claim 13 Wherein said completing said 
capacitive component and said additional electrical compo 
nents by applying damascene processes comprises the steps 
of performing a sequence of essentially identical processing 
cycles that comprise depositing and patterning a layer of 
dielectric over the surface of said third layer of dielectric, 
creating openings in said layer of dielectric that are required 
to complete said capacitive component and said additional 
electrical components, ?lling said openings With conductive 
material and planariZing said conductive material doWn to 
about the surface of the level of dielectric in Which the 
conductive material forms a conductive plug, continuing 
said sequence of essentially identical processing cycles to 
the point Where said capacitive component and said addi 
tional electrical components are completed. 

20. The method of claim 19 Wherein said conductive 
material comprises copper. 

21. The method of claim 13 Wherein said additional 
electrical components comprise at least one inductor. 

22. The method of claim 13 Wherein said ?rst layer of 
conductive material over the surface of said ?rst layer of 
dielectric comprises copper. 

23. The method of claim 13 Wherein said second layer of 
conductive material over the surface of said third layer of 
dielectric comprises copper. 

24. A method for forming a storage capacitor node Within 
an integrated circuit cell, said method further being eXtended 
to form at least one additional electrical component on the 
surface of a semiconductor surface, comprising the steps of: 

providing a semiconductor substrate, points of electrical 
contact having been provided in the surface of said 
substrate, said points of electrical contact comprising a 
?rst copper point of electrical contact over Which a 
capacitive component is to be created, further compris 
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ing a second copper point of electrical contact over 
Which an additional electrical component is to be 

created; 
depositing a ?rst layer of dielectric over the surface of 

said substrate, deposited to a thickness betWeen about 
3000 and 10,000 Angstrom; 

patterning and etching said ?rst layer of dielectric creating 
an opening in said ?rst layer of dielectric that aligns 
With said second point of electrical contact in the 
surface of said substrate; 

depositing a ?rst layer of copper over the surface of said 
?rst layer of dielectric, including said opening in said 
?rst layer of dielectric; 

planariZing said ?rst layer of copper doWn to about the 
surface of said ?rst layer of dielectric, creating a 
conductive plug of copper in said ?rst layer of dielec 
tric; 

depositing a stack of three layers over the surface of said 
?rst layer of dielectric, said stack of three layers 
comprising a ?rst layer of insulation deposited over the 
surface of said ?rst layer of dielectric said ?rst layer of 
insulation cornprising TaN deposited to a thickness of 
betWeen about 50 and 2000 Angstrorn folloWed by 
depositing a second layer of dielectric deposited over 
the surface of said ?rst layer of insulation said second 
layer of dielectric comprising a material selected from 
the group containing SLKNy and SiON and TaN and TiN 
deposited to a thickness of betWeen about 100 and 4000 
Angstrorn folloWed by a second layer of insulation 
deposited over the surface of said second layer of 
dielectric said second layer of dielectric cornprising 
TaN deposited to a thickness of betWeen about 50 and 
2000 Angstrorn; 

patterning and etching said second layer of insulation and 
said second layer of dielectric, creating a stack of tWo 
layers having a ?rst surface area, said stack of tWo 
layers overlying said ?rst contact point provided in said 
surface of said substrate; 

patterning and etching said ?rst layer of insulation, form 
ing a ?rst layer of insulation on the surface of said ?rst 
layer of dielectric and underlying said stack of tWo 
layers, said ?rst layer of insulation having a second 
surface area, said second surface area being different in 
value from said ?rst surface area by a value of a third 
surface area, said third surface area being eXposed as 
one continuous surface area that is not covered by said 
stack of tWo layers, simultaneously and in addition 
forming a second layer of insulation having a surface 
on the surface of said ?rst layer of dielectric that is 
adjacent to said plug created in said ?rst layer of 
dielectric and serves as a layer of isolation betWeen 
adjacent electrical contact plugs that are formed on the 
surface of said ?rst layer of dielectric; 

depositing a third layer of dielectric over the surface of 
said ?rst layer of dielectric thereby including said ?rst 
and said third surface, further including the surface of 
said second layer of insulation created on the surface of 
said ?rst layer of dielectric; 

patterning and etching said third layer of dielectric, cre 
ating a ?rst opening that aligns With said ?rst surface of 
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said stack of tWo layers, further creating a second 
opening that aligns With said third surface of said ?rst 
layer of insulation, further creating a third opening that 
aligns With said conductive plug in said ?rst layer of 
dielectric, further creating a fourth opening in said third 
layer of dielectric that is adjacent to said opening that 
aligns With said conductive plug in said ?rst layer of 
dielectric and that is separated from said opening that 
aligns With said conductive plug in said ?rst layer of 
dielectric by said second layer of insulation created on 
the surface of said ?rst layer of dielectric; 

depositing a second layer of copper over the surface of 
said third layer of dielectric, including said ?rst, sec 
ond, third and fourth openings created in said third 
layer of dielectric; 

planariZing said second layer of copper doWn to about the 
surface of said third layer of dielectric, creating a ?rst, 
a second, a third and a fourth conductive plug in said 
third layer of dielectric, said ?rst and second conduc 
tive plug forming part of said capacitive cornponent, 
said third and fourth conductive plug forming part of 
said additional electrical components; and 

complete processing of said capacitive component and 
said additional electrical components using darnascene 
processes for this cornpletion. 

25. The method of claim 24 Wherein said cornpleting said 
capacitive component and said additional electrical compo 
nents by applying darnascene processes comprises the steps 
of performing a sequence of essentially identical processing 
cycles that comprise depositing and patterning a layer of 
dielectric over the surface of said third layer of dielectric, 
creating openings in said layer of dielectric that are required 
to complete said capacitive component and said additional 
electrical components, ?lling said openings With conductive 
material and planariZing said conductive material doWn to 
about the surface of the level of dielectric in Which the 
conductive-rnaterial forms a conductive plug, continuing 
said sequence of essentially identical processing cycles to 
the point Where said capacitive component and said addi 
tional electrical components are completed. 

26. The method of claim 25 Wherein said conductive 
material comprises copper. 

27. The method of claim 24 Wherein said additional 
electrical components comprise at least one inductor. 

28. A structure for a storage capacitor node Within an 
integrated circuit cell, said structure being further eXtended 
to contain additional electrical components on the surface of 
a semiconductor surface, comprising: 

a semiconductor substrate, points of electrical contact 
having been provided in the surface of said substrate, 
said points of electrical contact comprising a ?rst point 
of electrical contact over Which a capacitive component 
is created, further comprising second points of electri 
cal contact over Which additional electrical components 
are created; 

a patterned ?rst layer of insulation over the surface of said 
substrate; 

a patterned ?rst layer of dielectric over the surface of said 
patterned ?rst layer of insulation; 

a ?rst opening through said ?rst layer of insulation and 
said ?rst layer of dielectric that aligns With said ?rst 
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point of electrical contact in the surface of said sub 
strate, said opening having inside surfaces, said inside 
surfaces being covered With a second layer of insula 
tion; 

additional openings created in said ?rst layer of insulation 
and said ?rst layer of dielectric Where additional open 
ings are required for said capacitive component and 
said additional electrical components, said additional 
openings to penetrate through said ?rst layer of dielec 
tric and through said ?rst layer of insulation, partially 
eXposing the surface of said ?rst and said selected 
second contact points provided in the surface of said 
substrate; 

conductive material deposited in said ?rst and additional 
openings created in said ?rst layer of insulation and 
said ?rst layer of dielectric, said conductive material 
having been planariZed doWn to about the surface of 
said ?rst layer of dielectric; 

overlying layers of dielectric over the surface of said ?rst 
layer of dielectric, openings created in said overlying 
layers of dielectric as required to complete said capaci 
tive component and said additional electrical compo 
nents, said openings ?lled With a conductive material 
that is planariZed doWn to about the surface of the level 
of dielectric in Which the conductive material forms a 
conductive plug, said overlying layers of dielectric to 
continue to the point Where said capacitive component 
and said additional have been completed. 

29. The structure of claim 28 wherein said ?rst layer of 
insulation cornprises TaN With a thickness of betWeen about 
2000 and 3000 Angstrorn. 

30. The structure of claim 28 Wherein said ?rst layer of 
dielectric has a thickness betWeen about 3000 and 10,000 
Angstrorn. 

31. The structure of claim 28 Wherein said second layer of 
insulation contains a material that is selected from a group 
comprising SiXNy and SiON and TaN and TiN and has a 
thickness of betWeen about 50 and 2000 Angstrorn. 

32. The structure of claim 28 Wherein said ?rst point of 
electrical contact and said second point of electrical contact 
cornprise copper. 

33. The structure of claim 28 Wherein said capacitive 
component and said additional electrical components are 
completed by applying darnascene processes using copper as 
a preferred metal for conductive layers of said darnascene 
processes. 

34. The structure of claim 28 Wherein said additional 
electrical components comprise at least one inductor. 

35. The structure of claim 28 Wherein said conductive 
material comprises copper. 

36. A structure for a storage capacitor node Within an 
integrated circuit cell, said structure being further eXtended 
to contain additional electrical components on the surface of 
a semiconductor surface, comprising: 

a semiconductor substrate, points of electrical contact 
having been provided in the surface of said substrate, 
said points of electrical contact comprising a ?rst 
copper point of electrical contact over Which a capaci 
tive component is created, further comprising second 
copper points of electrical contact over Which addi 
tional electrical components are created; 
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a patterned ?rst layer of insulation over regions of the 
surface of said substrate, comprising TaN With a thick 
ness of betWeen about 2000 and 3000 Angstrorn; 

a ?rst layer of dielectric over the surface of said patterned 
?rst layer of insulation With a thickness betWeen about 
3000 and 10,000 Angstrorn; 

a ?rst opening through said ?rst layer of insulation and 
said ?rst layer of dielectric that aligns With said ?rst 
point of electrical contact in the surface of said sub 
strate, said opening having inside surfaces, said inside 
surfaces being covered With a second layer of insula 
tion containing a material that is selected from a group 
comprising SiXNy and SiON and TaN and TiN and has 
a thickness of betWeen about 50 and 2000 Angstrorn; 

additional openings created in said ?rst layer of insulation 
and said ?rst layer of dielectric Where additional open 
ings are required for said capacitive component and 
said additional electrical components, said additional 
openings to penetrate through said ?rst layer of dielec 
tric and through said ?rst layer of insulation, partially 
exposing the surface of said ?rst and said selected 
second contact points provided in the surface of said 
substrate; 

copper deposited in said ?rst and additional openings 
created in said ?rst layer of insulation and said ?rst 
layer of dielectric, said copper having been planariZed 
doWn to about the surface of said ?rst layer of dielec 
tric; and 

overlying layers of dielectric over the surface of said ?rst 
layer of dielectric, openings created in said overlying 
layers of dielectric using darnascene processing using 
copper for conductive materials and as required to 
complete said capacitive component and said addi 
tional electrical components, said openings ?lled With 
a conductive material that is planariZed doWn to about 
the surface of the level of dielectric in Which the 
conductive material forms a conductive plug, said 
overlying layers of dielectric to continue to the point 
Where said capacitive component and said additional 
have been completed. 

37. The structure of claim 36 Wherein said additional 
electrical components comprise at least one inductor. 

38. Astructure that forms a storage capacitor node Within 
an integrated circuit cell, said structure further being 
eXtended to additional electrical components such as an 
inductor on the surface of a semiconductor surface, corn 
prising: 

a semiconductor substrate, points of electrical contact 
having been provided in the surface of said substrate, 
said points of electrical contact comprising a ?rst point 
of electrical contact over Which a capacitive component 
is to be created, further comprising a second point of 
electrical contact over Which an additional electrical 

component is to be created; 

a ?rst layer of dielectric deposited over the surface of said 
substrate; 

an opening created in said ?rst layer of dielectric that 
aligns With said second points of electrical contact in 
the surface of said substrate; 
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a conductive plug created in said opening in said ?rst 
layer of dielectric; 

a ?rst layer of insulation formed on the surface of said ?rst 
layer of dielectric, said ?rst layer of insulation having 
a ?rst surface area, said ?rst layer of insulation over 
lying said ?rst point of electrical contact in the surface 
of said substrate; 

a second layer of insulation having a surface formed on 
the surface of said ?rst layer of dielectric, said second 
layer of insulation being adjacent to said conductive 
plug created in said ?rst layer of dielectric; 

a second layer of dielectric over the surface of said ?rst 
layer of insulation having a second surface area, said 
second surface of said second layer of dielectric area 
being different in value from said ?rst surface area of 
said ?rst layer of insulation by a value of third surface 
area of said ?rst layer of insulation, said third surface 
area of said ?rst layer of insulation being exposed as 
one continuous surface; 

a second layer of insulation over the surface of said 
second layer of dielectric, having a surface area that 
equals said second surface area of said second layer of 
dielectric, said second layer of dielectric and said 
second layer of insulation overlying said ?rst layer of 
insulation formed on the surface of said ?rst layer of 
dielectric; 

a third layer of dielectric deposited over the surface of 
said ?rst layer of dielectric thereby including the sur 
face of said second layer of insulation, further includ 
ing said third surface of said ?rst layer of insulation, 
further including the surface of said second layer of 
insulation overlying said ?rst layer of dielectric; 

openings created in said third layer of dielectric cornpris 
ing a ?rst opening that aligns With the surface of said 
second layer of insulation, further comprising a second 
opening that aligns With said third surface of said ?rst 
layer of insulation, further comprising a third opening 
that aligns With said conductive plug in said ?rst layer 
of dielectric, further comprising a fourth opening that is 
adjacent to said opening that aligns With said conduc 
tive plug in said ?rst layer of dielectric and that is 
separated from said opening that aligns With said 
conductive plug in said ?rst layer of dielectric by said 
second layer of insulation on the surface of said ?rst 
layer of dielectric; 

a second layer of conductive material used to ?ll said ?rst, 
second, third and fourth openings created in said third 
layer of dielectric, said second layer of conductive 
material being planariZed doWn to about the surface of 
said third layer of dielectric, creating a ?rst, a second, 
a third and a fourth conductive plug in said third layer 
of dielectric, said ?rst and second conductive plug 
forming part of said capacitive cornponent, said third 
and fourth conductive plug forming part of said addi 
tional electrical components; and 

further completion of said capacitive component and said 
additional electrical components using darnascene pro 
cesses for this cornpletion. 

39. The structure of claim 38 Wherein said ?rst and second 
point of electrical contact over Which a capacitive compo 
nent is to be created cornprise copper. 
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40. The structure of claim 38 Wherein said conductive 
plug created in said ?rst layer of dielectric cornprises copper. 

41. The structure of claim 38 Wherein said ?rst layer of 
insulation over the surface of said ?rst layer of dielectric 
cornprises TaN With a thickness of betWeen about 50 and 
2000 Angstrorn. 

42. The structure of claim 38 Wherein said second layer of 
dielectric over the surface of said ?rst layer of insulation 
comprises a material selected from the group comprises 
SixNy and SiON and TaN and TiN With a thickness of 
betWeen about 100 and 4000 angstrorn. 

43. The structure of claim 38 Wherein said second layer of 
insulation over the surface of said second layer of dielectric 
cornprises TaN With a thickness of betWeen about 50 and 
2000 angstrorn. 

44. The structure of claim 38 Wherein said additional 
electrical components comprise at least one inductor. 

45. The method of claim 38 Wherein said conductive plug 
created in said ?rst opening in said ?rst layer of dielectric 
and said a second layer of conductive material cornprise 
copper. 

46. Astructure that forms a storage capacitor node Within 
an integrated circuit cell, said structure further being 
eXtended to additional electrical components such as an 
inductor on the surface of a semiconductor surface, corn 
prising: 

a semiconductor substrate, points of electrical contact 
having been provided in the surface of said substrate, 
said points of electrical contact comprising a ?rst 
copper point of electrical contact over Which a capaci 
tive-cornponent is to be created, further comprising a 
second copper point of electrical contact over Which an 
additional electrical component is to be created; 

a ?rst layer of dielectric deposited over the surface of said 
substrate; 

an opening created in said ?rst layer of dielectric that 
aligns With said second points of electrical contact in 
the surface of said substrate; 

a conductive plug created in said opening in said ?rst 
layer of dielectric; 

a ?rst layer of insulation formed on the surface of said ?rst 
layer of dielectric, said ?rst layer of insulation having 
a ?rst surface area, said ?rst layer of insulation over 
lying said ?rst point of electrical contact in the surface 
of said substrate, said ?rst layer of insulation cornpris 
ing TaN With a thickness of betWeen about 50 and 2000 
Angstrorn; 

a second layer of insulation having a surface area formed 
on the surface of said ?rst layer of dielectric, said 
second layer of insulation being adjacent to said con 
ductive plug created in said ?rst layer of dielectric; 

a second layer of dielectric over the surface of said ?rst 
layer of insulation having a second surface area, said 
second surface of said second layer of dielectric area 
being different in value from said ?rst surface area of 
said ?rst layer of insulation by a value of third surface 
area of said ?rst layer of insulation, said third surface 
area being eXposed as one continuous surface, said 
second layer of dielectric comprising a material 




