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(57) ABSTRACT 
A metal interconnect having a high conductivity and high 
resistance to metal rnigration failure is formed of tWo layers 
of metal or alloy (such as TI/CuAlSi) With a dielectric 
interposed therebetWeen and a connection made between the 
layers by a conductive material, preferably in the form of a 
plug or stud formed in an aperture of an inter-level dielectric, 
at ends of the interconnect. A high precision rnetal-to-rnetal 
capacitor can be formed from the same layers by forming 
separate connections to each of the layers. The topography 
of the interconnect (and capacitor) is of reduced severity and 
facilitates planariZation of an overlying inter-level dielectric. 
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FLEXIBLE INTERCONNECTIONS WITH 
DUAL-METAL DUAL-STUD STRUCTURE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention generally relates to Inte 
grated circuit structures and fabrication and, more particu 
larly, to formation of Wiring having improved resistance to 
electromigration and stress migration failure and high pre 
cision capacitors. 

[0003] 2. Description of the Prior Art 

[0004] Increasing density of integrated circuits has been 
encouraged by both the economies to be derived from 
manufacture of more integrated circuits on each Wafer and 
the performance bene?ts of decreased noise susceptibility 
and increased signal propagation speed. HoWever, high 
integration density implies small feature size (eg intercon 
nect line Width) and decreased Wiring pitch in order to 
interconnect increased numbers of electronic elements 
formed on each chip. 

[0005] While methods of depositing interconnection mate 
rials on Wafers have become highly developed and can be 
performed With high manufacturing yield, connections, 
referred to as interconnects, formed at small siZes may fail 
after being put into service due to processes Which occur 
Within grains and grain boundaries of interconnect materials. 
Speci?cally, metal migration phenomena, knoWn as elec 
tromigration and stress migration are principal causes of 
such failures. (The term “metal migration” is used herein 
after as generic to both stress migration failure and elec 
tromigration.) 
[0006] Electromigration is an incident of drift, motion, 
transport, migration, or displacement of metal atoms caused 
by passage of an electric current through an interconnect. 
Electromigration phenomena are affected by interconnect 
structure such as composition, grain siZe, layering and ?lm 
orientation texture. For this reason, for example, large grain 
metal deposition is favored for resistance of a single metal 
to electromigration. Metal migration causes an accumulation 
of metal atoms and a complementary formation of voids in 
the crystal lattice Which may eventually lead to opening of 
the interconnect. The transport and piling-up of metal atoms 
may also cause the formation of socalled hillocks or extru 
sions Which are localiZed increases in cross-sectional dimen 
sions of the conductor. Such an increase in dimensions may 
cause an electrical short circuit to a nearby conductor or 
breakage of adjacent structures such as cracking of insula 
tors Which constitute another but related failure mode of a 
chip. 
[0007] Electromigration is enhanced at any point at Which 
current density increases in a conductor such as at a notch, 
a void or a thinning of an interconnect. Electromigration 
thus tends to increase any irregularity in the formation of an 
interconnect and to accelerate over time. The principal 
mechanism of preventing electromigration has been to 
decrease current density in the electronic design of the 
integrated circuit Which, of course, imposes a trade-off 
betWeen circuit reliability and both performance (if current 
density is reduced by reduction of signal levels) and inte 
gration density (if current density is reduced by increased 
interconnect dimensions). 
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[0008] Stress migration failure is also an incident of 
diffusion of metal atoms and is principally due to thermally 
induced stress. Speci?cally, While increase of temperature 
may tend to reduce stress in a semiconductor device, sub 
sequent cooling increases stress While the device remains at 
a relatively high temperature alloWing some relief of stress 
through material movement. A net migration of metal atoms 
can eventually cause opening of a conductor in the same 
manner as electromigration. Further, even When integrated 
circuits are carefully designed With cautious observance of 
current density levels in design and close tolerances in 
manufacture, the effects of stress-induced void formation 
can exacerbate electromigration effects. 

[0009] Different materials exhibit different levels of ten 
dency toWard electromigration and stress migration failure. 
Aluminum, although very desirable in regard to most of its 
other properties, particularly as to cost, exhibits both elec 
tromigration and stress migration failure under common use 
and processing conditions. Therefore, substantial efforts 
have been made to increase the reliability of conductors by 
choice and combination of materials, particularly in regard 
to interconnect structures including aluminum. Layered 
interconnects have been of particular interest for such a 
purpose and are often referred to as redundant Wiring 
structures since non-aluminum conductors can reduce the 
current density in the aluminum but remain available should 
the aluminum layer open. Other layers can, hoWever be 
broken by hillock or extrusion formation on the aluminum 
layer. 

[0010] For example, a so-called hafnium sandWich struc 
ture is knoWn and has shoWn particular promise by reducing 
electromigration and median time to failure, thereby increas 
ing circuit reliability. In this structure, a thin layer of 
hafnium is deposited on an aluminum layer and a further 
aluminum layer deposited thereover. Then, the aluminum 
and hafnium are reacted to form hafnium tri-aluminide 
(HfAl3) at the interfaces. This structure provides a stable, 
dense barrier Which prevents diffusion of aluminum betWeen 
aluminum layers and the coincidence of voids or opens 
Which might eventually develop. This structure does not 
prevent electromigration Within each aluminum layer but an 
open or near-open Which eventually develops in one alumi 
num layer Would be able to heal before an open in the other 
aluminum alloy layer Would be caused by an increase in 
current density at the same location in the other aluminum 
alloy layer. 

[0011] HoWever, the “hafnium sandWich” structure has 
additional unique problems and failure modes. Speci?cally, 
the formation of hafnium tri-aluminide is accompanied by a 
reduction of volume, causing void formation in the alumi 
num alloy. If the hafnium-aluminide is not completely 
formed prior to passivation, additional volume reduction 
may occur due to continuance of the reaction, further 
increasing stresses in surrounding structures and leading to 
defect formation. Formation of extrusions also occurs in the 
hafnium sandWich structure. 

[0012] Other structures involving layers of metal and 
redundant conductors are also knoWn and in use; some of 
Which provide relative advantages as compared to others. 
Nevertheless, all knoWn structures intended to reduce elec 
tromigration and/or stress migration failure have some fail 
ure modes. 
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[0013] As alluded to above, another failure mode of inter 
connections formed on integrated circuit chips is caused by 
severe topography over Which a conductor is deposited. 
Further, severe topography can compromise the accuracy 
With Which lithographic patterning can be carried out and 
may cause irregularity of conductor Width and/or separation. 
Topography of sufficient severity to compromise conductor 
integrity may occur at any edge of any layer formed on the 
surface of the substrate or another layer such as a conductor 
crossing another conductor (and insulator) particularly if the 
layer is relatively thick or patterned in a manner to form a 
sharp angle With the surface of the substrate or other 
underlying layer, as may be required in many electronic 
elements. 

[0014] Formation of capacitors in integrated circuits is 
generally Well-knoWn. Trench capacitor structures 
employed to save space in, for example, large dynamic 
memories, hoWever, tend to exhibit variation in capacitance 
because of loW carrier concentrations at interfaces of both 
capacitor plates. Another concern is the limited voltage 
Which may be applied across the dielectric of a trench 
capacitor structure. While such a variation in capacitance 
and voltage limitation is generally tolerable in digital cir 
cuits, there are many types of analog circuits in Which 
variation in capacitance With voltage is not tolerable and 
requires metal plates to increase carrier concentrations. The 
thickness of tWo metal plates and an intervening capacitor 
dielectric layer is generally suf?cient to present severe 
topography and thus to compromise the integrity of conduc 
tors and other structures Which may be formed thereover. 
Further, due to the difference in thickness of such a so-called 
metal-to-metal capacitor from the thickness of conductors 
and the presence of a capacitor dielectric required separate 
formation of capacitors and interconnect, particularly of the 
redundant conductor type, during the same processes or at 
the same level, compounding the complexities imposed by 
device topography (such as planariZation for formation of 
subsequent overlying layers) and causing increased cost and 
reduction in manufacturing yield because of the required 
separate manufacturing processes. Moreover, When overly 
ing structures are to be formed over a group of layers 
containing both interconnects and metal-to-metal capacitors, 
the number of layers involved in portions of the structure 
causes increased dif?culty and expense in planariZation of a 
passivation layer or inter-level dielectric structure. 

SUMMARY OF THE INVENTION 

[0015] It is therefore an object of the present invention to 
provide a metal conductor and metal-to-metal precision 
capacitor structure Which is highly resistant to metal migra 
tion and can be formed With the same process. 

[0016] It is another object of the invention to provide an 
interconnect structure and manufacturing process Which 
permits simultaneous production of interconnects Which are 
highly resistant to metal migration coplanar With high pre 
cision capacitors. 

[0017] It is a further object of the invention to provide a 
semiconductor device structure in Which a group of layers 
containing both interconnects and metal-to-metal capacitors 
alloWs planariZation of an overlying passivation layer or 
inter-level dielectric to be readily and economically 
achieved. 
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[0018] In order to accomplish these and other objects of 
the invention, an electronic device is provided including an 
interconnect and a capacitor, both including respective por 
tions of a ?rst metal layer, a dielectric layer and a second 
metal layer, and further including a connection to both the 
?rst metal layer and the second metal layer of the intercon 
nect and a connection to each of the ?rst metal layer and the 
second metal layer of the capacitor. 

[0019] In accordance With another aspect of the invention, 
a method of making an electronic device and an electronic 
device formed by the method is provided including the steps 
of depositing a ?rst metal layer and a dielectric layer on a 
surface, patterning the ?rst metal layer and the dielectric 
layer to form a ?rst aperture, depositing a second metal layer 
on the dielectric layer, patterning the second metal layer to 
form a second aperture overlying the ?rst aperture, and 
connecting the ?rst metal layer and the second metal layer 
at an edge of the second aperture. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] The foregoing and other objects, aspects and 
advantages Will be better understood from the folloWing 
detailed description of a preferred embodiment of the inven 
tion With reference to the draWings, in Which: 

[0021] FIGS. 1, 2 and 3 are cross-sectional vieWs of a 
substrate illustrating formation of an interconnect and a 
capacitor in accordance With the invention, 

[0022] FIGS. 4, 5 and 6 are cross-sectional vieWs of a 
substrate illustrating formation of an interconnect and a 
capacitor in accordance With a variation of the invention, 
and 

[0023] FIG. 7 shoWs, in cross-section, an alternative 
structure Which can be formed in accordance With either of 
the above variations of the invention. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT OF THE INVENTION 

[0024] Referring noW to the draWings, and more particu 
larly to FIG. 1, there is shoWn, in cross-sectional vieW, an 
early stage in the fabrication of a semiconductor circuit 
structure in accordance With the invention. It should be 
understood that the illustration of FIGS. 1-6 assume forma 
tion of the structure at a so-called ?rst metal level for 
simplicity and to illustrate a useful form of plug or stud 
connection thereto but that the structure can also be formed 
directly on a substrate or an any layer of a multi-layer 
integrated circuit over a preferably planariZed inter-level 
dielectric and preferably contiguous thereWith. 

[0025] Speci?cally, as shoWn in FIG. 1, substrate 10 may 
have any number or type of integrated circuit structures 
formed thereon or therein, symbolically indicated by a 
junction 11 such as an implanted and/or diffused impurity 
conductive region 11 Which may be connected to an over 
lying layer in a manner Which Will be described beloW. Such 
structures as may be thus formed are then covered With a 
blanket ?eld insulator 12, folloWed by an inter-level dielec 
tric layer 13 Which preferably can be planariZed. PlanariZa 
tion can be accomplished by knoWn techniques such as 
chemical-mechanical polishing. Layers 12 and 13 could also 
be formed by a single layer of insulating material. 
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[0026] If a connection is to be made to or from a lower 
layer (e.g. substrate 10), layers 12 and 13 are then patterned 
to form a via aperture for a plug or stud 14 of conductive 
material such as metal Which is deposited therein. If such a 
connection is to be made, planariZation can be delayed until 
after plug deposition or further planariZation can be per 
formed to remove metal from the upper surface of layer 13 
and to avoid or limit protrusion of the metal plug above the 
upper surface of layer 13. Then, a metal or alloy (e.g. 
CuAlSi), hereinafter simply “metal”, layer 15, and insulator 
16 and a further metal or alloy layer 17 are applied. Each of 
the metal layers 15, 17 is preferably about one-half the 
nominal thickness of an interconnect in accordance With the 
design rules for a particular design. It is also considered 
preferable to form both metal layers of the same metal or 
alloy to obtain a consistent coefficient of thermal expansion. 
Athickness of about 150 nm is preferred and adequate to the 
practice of the invention. Thickness of insulator 16 is 
noncritical to the practice of the basic principles of the 
invention but should preferably be designed in vieW of a 
desired capacitance value and available capacitor plate area 
consistent With the electrical and physical integrity of the 
insulator material. The insulator material is similarly non 
critical to the practice of the basic principles of the invention 
and silicon oxide, silicon nitride, and oxide-nitride-oxide 
layered structure or tantalum oxide may generally be used 
unless the capacitors of a particular circuit design requires a 
higher dielectric constant insulator, such as barium-stron 
tium-titanate Which can also be used in the practice of the 
invention. 

[0027] Referring noW to FIG. 2, layers 15, 16 and 17 of 
the structure of FIG. 1 are patterned to form capacitor plates 
(eg 21, 22) and a conductor (eg 23) and to form a stepped 
structure at a portion of each Where connections are to be 
made. This patterning is preferably carried out in a tWo step 
process and the order of some steps is arbitrary or can be 
done as may be required by a particular design. Essentially, 
portions of the layered structure comprising layers 15, 16 
and 17 must be separated by etching doWn to the inter-level 
dielectric 13 to form the boundaries of the interconnect 
and/or capacitor structures and layer 17 must be etched to at 
least the dielectric layer 16 to form a stepped structure to 
facilitate connections thereto but in no particular order. At 
least subsequent to patterning of layer 17, dielectric layer 16 
should be additionally patterned as desired interconnects 
may dictate. HoWever, this can advantageously be done at 
the same time the inter-level dielectric 31 is patterned for 
formation of metal studs 32, 33 and 34, as Will be described 
beloW With reference to FIG. 3. If done separately hoWever, 
it is generally preferable that the entire portion 16‘ exposed 
by opening of layer 17 should be removed for formation of 
connections to conductors and a lesser area 16“ should be 
removed for connection to capacitors to increase registration 
tolerances. HoWever, removal of only a portion of the 
dielectric as shoWn at 16“ is adequate for the practice of the 
invention but may impose limits or a trade-off betWeen 
registration tolerances and minimum stud siZe as Will be 
evident to those skilled in the art in vieW of this description. 
The resist, exposure, resist development and etching meth 
odology and process are completely arbitrary for practice of 
the basic principles of the invention although some pro 
cesses and materials may be preferred for fabrication of 
particular designs, as Will also be abundantly evident to 
those skilled in the art. 
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[0028] Once layers 15, 16 and 17 are suitably patterned a 
blanket inter-level dielectric 31 can be applied over and 
preferably contiguous With layer 17 and patterned by any 
technique suitable to the material thereof to form apertures 
Where connections are to be made to metal layers 15 and 17 
and via metal studs (eg 32, 33 and 34) deposited, as 
described above. The deposition method for the metal studs 
is not important to the practice of the invention. The 
patterning of the inter-level dielectric 31, While not particu 
larly critical as to accuracy or registration, is important to the 
formation of the structure in accordance With the invention 
since the connections made to layers 15, 17 determine the 
functions of those layers. 

[0029] Speci?cally, metal studs 32, 33 are respectively 
connected to only one of layers 17, 15 since the structure at 
the right side of FIGS. 1-3 is intended to be a precision 
metal-to-metal capacitor. Stud 32 is connected to only the 
upper plate 22 and can be located at any point above the 
capacitor, just as stud 14 can be located at any point beloW 
the capacitor. The location of stud 33 is slightly more critical 
since it must contact only the loWer capacitor plate 22 from 
above. HoWever, the patterning (eg at 16“) of dielectric 
layer 16 provides a substantial region 35 upon Which the 
location of stud 33 may encroach While correctly forming 
the connection. Similarly, the patterning of layer 15 provides 
a similar registration tolerance in the opposite direction. 

[0030] It should be noted that a connection may be formed 
as illustrated betWeen metal stud 14 and metal stud 33 
through the capacitor plate 21 although either of studs 14 
and 33 could be omitted as the design may require. If both 
connections are made, current density in the capacitor plate 
is generally not sufficiently great to cause metal migration 
since such a capacitor plate is generally at least several times 
the Width of a conductor. HoWever, since the connection is 
made only through metal layer 21, the relative location and 
proximity of studs 14 and 33 and current density limitation 
may be important design considerations. 

[0031] Metal stud 34 Which corresponds to an interconnect 
termination (although one or more similar studs may be 
formed at intermediate locations along the length of the 
interconnect, as desired) contacts both layers 24 and 25 of 
the interconnect. In this case, registration tolerance is pro 
vided by the transverse dimension of metal stud 34 Which 
can advantageously be enlarged someWhat relative to studs 
32 and 33 and can be made comparable to registration 
tolerances 35 and 36. In this regard it should be noted that 
studs 32 and 33 are generally required to carry only currents 
sufficient to charge and discharge the precision metal-to 
metal capacitor; Which currents are generally small and of 
loW duty cycle. Therefore, current carrying requirements of 
metal studs 32 and 33 are loW and studs 32 and 33 can be 
made relatively small. Accordingly, it is preferable to siZe 
the transverse dimension of stud 34 in accordance With 
registration tolerance 36 and to form stud 33 as small as 
current carrying requirements permit in order to maximiZe 
registration tolerance 35. In any event, meeting registration 
tolerances can be readily achieved. 

[0032] Thus, it is seen that the structure formed in accor 
dance With the invention alloWs formation of a precision 
metal-to-metal capacitor in the same layer With an intercon 
nect. Connection to the capacitor or conductor (eg as 
shoWn by dashed lines 37) can be made either from the same 
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layer or layers above or below the capacitor and/or inter 
connect. The conductor Which, in contrast to knoWn redun 
dant conductor structures has an insulator structure betWeen 
the metal layers, is expected to be highly resistant to failure 
from electromigration and/or stress migration (particularly 
for aluminum) at least for the reason that thinning of one 
metal layer does not cause localized increase of current 
density in the other metal layer. Severe topography is 
avoided and the structure is readily and easily planariZed to 
alloW accurate lithography to form further layers having 
interconnects, capacitors and other electronic components 
therein. Additionally, process complexity and problems of 
corrosion and adhesion betWeen layers associated With the 
use of diverse metals and alloys are avoided. 

[0033] Referring noW to FIGS. 4-6, an alternative method 
for fabricating the structure in accordance With the invention 
Will be described. Principally, this alternative method differs 
from that described above by patterning the metal and 
insulator layers 15 and 16 prior to formation of a folloWing 
metal layer 17, as shoWn in FIG. 4. Since this alternative 
process maintains a more nearly planar surface, lithographic 
exposure may be someWhat more accurately performed. 
This process may also be advantageously combined With 
other processes for forming other structures, depending on 
the chip design, since the metal deposition and patterning 
steps are separated. The dielectric layer 16 can serve to 
protect the surface of metal layer 15 from oxidation, corro 
sion and some additional processes Which might be 
employed prior to deposition of metal layer 17. 

[0034] Subsequently, a second blanket metal layer 17 is 
deposited and patterned as shoWn in FIG. 5. It should be 
noted that the patterning of layer 17 Will also remove metal 
in the blanket layer Which is deposited in the opening 
previously formed in layer 15. For this reason, it is prefer 
able that the patterning be performed by an etching process 
Which is highly selective betWeen metal and dielectric layer 
16 Which can then serve as a mask for layer 15 to prevent 
further etching thereof during the process of patterning layer 
17. The particular patterning process used is otherWise 
unimportant to the invention. The dielectric layer 16 can be 
further patterned either before or, preferably, after deposition 
of metal layer 17 but, as before, is advantageously patterned 
in accordance With patterning of the inter-level dielectric 31 
for deposition of metal studs, as shoWn in FIG. 6, to 
complete the structure. 

[0035] In either of the variations discussed above in con 
nection With FIGS. 1-3 or 4-6, While preferred, the stepped 
structure at connection locations at interconnect termina 
tions is not entirely necessary to the practice of the principles 
of the invention. As shoWn in FIG. 7, a connection to both 
layers 15 and 17 can be made in a single material removal 
step. Particularly for aluminum, a substantially perpendicu 
lar end surface of the layered interconnect Would then be 
formed. (Other combinations of metals and etch processes 
may form a sloping end face having some of the properties 
of both the embodiment of FIGS. 1-6 and FIG. 7.) A metal 
stud can then be formed in an opening in inter-level dielec 
tric 31 covering the end face of the interconnect and con 
nected to both metal layers 15 and 17. Connections to the 
capacitor may be made With studs Within the boundaries of 
the metal plates from respective sides of the layer. 

[0036] This embodiment of the invention is less preferred 
for most applications at the present time since the reduced 
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contact area to the metal layers of the interconnect increases 
contact resistance. Potential contact area to the capacitor 
plates is unaffected but the embodiment is someWhat 
restricted in that connections to the capacitor plates cannot 
be made from the same side of the layer Without additional 
structure Which may negate space savings and reduction of 
process steps. HoWever, chip space is saved for intercon 
nects in comparison With a stepped structure and for capaci 
tors in Which the connections can be properly routed. Thus 
the embodiment of FIG. 7 Would be appropriate Where 
integration density is of paramount importance. Further, as 
noted above, a patterning step Would be saved relative to the 
variations of the invention illustrated in FIGS. 1-6 and the 
variation of FIG. 7 may be relatively favored for that reason. 

[0037] In vieW of the foregoing, it is seen that the inven 
tion provides a metal migration resistant interconnect in the 
same layer With a precision metal-to-metal capacitor. The 
interconnect and capacitor can be simultaneously formed in 
the same process With substantial increase in process 
economy and manufacturing yield. Further, the structure can 
be formed at any desired level or any desired number of 
levels Within an integrated circuit and planariZation of an 
inter-level dielectric can be readily performed. Further, 
While the invention is expected to be most advantageously 
employed in integrated circuits, electronic devices of larger 
scale such as ?exible chip carriers may advantageously 
employ the invention to concurrently form interconnects and 
capacitors in the same structural level even Where metal 
migration is not observed. Conversely, the invention pro 
vides an interconnect structure highly resistant to failure due 
to metal migration, even When aluminum and aluminum 
alloys are used Which avoids problems of adhesion and 
corrosion incident to the use of dissimilar metals in a layered 
structure. 

[0038] While the invention has been described in terms of 
a single preferred embodiment, those skilled in the art Will 
recogniZe that the invention can be practiced With modi? 
cation Within the spirit and scope of the appended claims. 

Having thus described our invention, What We claim as neW 
and desire to secure by Letters Patent is as folloWs: 
1. An electronic device including an interconnect and a 

capacitor, said interconnect and said capacitor including 
respective portions of a ?rst metal layer, a dielectric layer 
and a second metal layer, said dielectric layer being inter 
posed betWeen said ?rst metal layer and said second metal 
layer, said electronic device further including a common 
connection to both said ?rst metal layer and said second 
metal layer of said interconnect and a separate connection to 
each of said ?rst metal layer and said second metal layer of 
said capacitor. 

2. An electronic device as recited in claim 1, further 
including 

an inter-level dielectric layer contiguous With one of said 
?rst metal layer and said second metal layer, 

Wherein said studs are formed in aperture in said inter 
level dielectric layer. 

3. An electronic device as recited in claim 1, Wherein said 
dielectric layer interposed betWeen said ?rst metal layer and 
said second metal layer is one of an oxide, a nitride, and a 
layered structure comprising an oxide and a nitride. 
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4. An electronic device as recited in claim 3, Wherein said 
dielectric layer interposed betWeen said ?rst metal layer and 
said second metal later includes one of silicon oXide and 
silicon nitride. 

5. An electronic device as recited in claim 1, Wherein said 
dielectric layer interposed betWeen said ?rst metal layer and 
said second metal later is tantalum oXide. 

6. An electronic device as recited in claim 1, Wherein said 
dielectric layer interposed betWeen said ?rst metal layer and 
said second metal later is barium strontium titanate. 

7. A method of making an electronic device including the 
steps of 

depositing a ?rst metal layer and a dielectric layer on a 

surface, 
patterning said ?rst metal layer and said dielectric layer to 

form a ?rst aperture, 

depositing a second metal layer on said dielectric layer, 

patterning said second metal layer to form a second 
aperture overlying said ?rst aperture, and 

connecting said ?rst metal layer and said second metal 
layer at an edge of said second aperture. 

8. A method as recited in claim 7, Wherein said step of 
connecting said ?rst metal layer and said second metal layer 
comprises the further steps of 

forming a patterned inter-level dielectric layer over said 
second metal layer, and 

depositing conductive material in an aperture of said 
patterned inter-level dielectric layer. 

9. A method as recited in claim 8, including the further 
step of 

patterning said dielectric layer in accordance With aper 
tures in said patterned inter-level dielectric layer. 

10. A method as recited in claim 8, including the further 
step of 

planariZing said inter-level dielectric layer. 
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11. A method as recited in claim 7. Wherein said step of 
patterning said ?rst metal layer and said dielectric layer to 
form a ?rst aperture is performed prior to said step of 
depositing a second metal layer on said dielectric layer. 

12. An electronic device formed by a process including 
the steps of 

depositing a ?rst metal layer and a dielectric layer on a 
surface, 

patterning said ?rst metal layer and said dielectric layer to 
form a ?rst aperture, 

depositing a second metal layer on said dielectric layer, 

patterning said second metal layer to form a second 
aperture overlying said ?rst aperture, and 

connecting said ?rst metal layer and said second metal 
layer at an edge of said second aperture. 

13. An electronic device as recited in claim 12, Wherein 
said step of connecting said ?rst metal layer and said second 
metal layer comprises the further steps of 

forming a patterned inter-level dielectric layer over said 
second metal layer, and 

depositing conductive material in an aperture of said 
patterned inter-level dielectric layer. 

14. A method as recited in claim 13, including the further 
step of 

patterning said dielectric layer in accordance With aper 
tures in said patterned inter-level dielectric layer. 

15. A method as recited in claim 13, including the further 
step of 

planariZing said inter-level dielectric layer. 
16. A method as recited in claim 12. Wherein said step of 

patterning said ?rst metal layer and said dielectric layer to 
form a ?rst aperture is performed prior to said step of 
depositing a second metal layer on said dielectric layer. 

* * * * * 


