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(57) ABSTRACT 

In one aspect of the invention, a method for forming 
interconnects on a Substrate is provided. A metal passivation 
layer is Selectively formed on conductive elements of the 
Substrate. Thereafter, one or more dielectric layers are 
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deposited over the metal passivation layer. Interconnect 
lines and Vias are then patterned and etched into the one or 
more dielectric layers. A conductive layer is Subsequently 
deposited over the interconnect lines and Vias. In another 
aspect of the invention, the Selective deposition proceSS may 
comprise electroless deposition of the metal passivation 
layer. Alternatively, the Selective deposition proceSS may 
comprise a Selective chemical vapor deposition process. The 
metal passivation layer may also be formed by depositing a 
metal alloy of copper over the conductive element, depos 
iting a copper layer over the metal alloy, and annealing the 
metal alloy. In another aspect Still, a metal passivation layer 
is Selectively deposited over the conductive element of the 
Substrate. A first dielectric layer is then deposited over the 
metal passivation layer and the substrate. This is followed by 
depositing a Second dielectric layer over the first dielectric 
layer. Preferably, the first dielectric layer has a dielectric 
constant higher than a Second dielectric constant of the 
Second dielectric layer. It is also preferred that the first and 
Second dielectric layerS have dissimilar etch characteristics. 
Interconnect lines and Vias are then etched in the first and 
Second dielectric layers using Selective etch chemistry. The 
interconnect lines and Vias are then filled with at least one 
conductive material. 
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SELECTIVE METAL PASSIVATED COPPER 
INTERCONNECT WITH ZERO ETCH STOPS 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 Embodiments of the present invention generally 
relate to the formation of Structures on a Substrate. Specifi 
cally, embodiments relate to forming metal interconnects 
without etch Stops. 
0003 2. Description of the Related Art 
0004 Advances in semiconductor materials and process 
ing techniques have resulted in reducing the overall size of 
the integrated circuit (“IC”) while increasing the number of 
circuit elements. Additional miniaturization is highly desir 
able for improved IC performance and cost reduction. A key 
component of the IC is the interconnects. Interconnects 
provide the electrical connections between the various elec 
tronic elements of an IC and between these elements and the 
device's external contact elements, Such as pins, for con 
necting the IC to other circuits. Typically, interconnect lines 
form the horizontal connections between the electronic 
elements while interconnect Vias form the vertical connec 
tions between the electronic elements or between an elec 
tronic element and an external contact element. 

0005) A variety of techniques are employed to create 
interconnect lines and Vias. One Such technique is a dama 
Scene process. In a damascene process, trenches are first 
patterned into a dielectric material. Then a conductive 
material is deposited into the lines or Vias. Another tech 
nique is the dual damascene process in which lines and ViaS 
are patterned at different levels and then Simultaneously 
filled with a conductive material Such as copper. 

0006. A conventional dual damascene method for fabri 
cating interconnect lines and Vias in an integrated circuit is 
illustrated in FIGS. 1A-1E. FIG. 1A illustrates a planarized 
semiconductor substrate 100 having a bottom layer 110 that 
includes conductive elements 112. Referring to FIG. 1B, a 
first etch stop layer 120 is deposited over the bottom layer 
110 and conductive elements 112. The first etch stop layer 
120 preferably comprises silicon nitride. Typically, the first 
etch Stop layer 120 also serves as a passivation layer. 
Thereafter, a first dielectric layer 130 is deposited over the 
first etch stop layer 120. This is followed by deposition of a 
second etch stop layer 140 over the first dielectric layer 130. 
A photoresist layer (not shown) is formed over the Second 
etch stop layer 140 and is patterned to define the vias 145. 
After the vias 145 are defined in the etch stop layer 140, the 
photoresist is removed. Referring to FIG. 1C, a second 
dielectric layer 150 is then deposited over the second etch 
Stop layer 140. Another photolithography proceSS is per 
formed to define the lines 155 in the second dielectric layer 
150 and the vias 145 in the first dielectric layer 130. The etch 
chemistry used to form the lines 155 and the vias 145 is 
Selective for the dielectric material over the etch Stop layers 
120, 140. This selectivity is necessary to prevent over 
etching of the first dielectric layer 130 while forming the 
lines 155 and to prevent over-etching of the bottom layer 110 
while forming the vias 145. Thereafter, the first etch stop 
layer 120 is etched to expose the underlying metal lines as 
illustrated in FIG. 1D. Referring to FIG. 1E, a barrier layer 
160 is then conformally deposited over the patterned sub 
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Strate to prevent copper from diffusing into the dielectric 
layers 130, 150. The barrier layer 160 is followed by a 
copper layer 170 to completely fill the trench 155 and via 
145. The excess copper 170 and barrier layer 160 are 
removed and the Surface planarized. Finally, a passivation 
layer 180 is deposited over the polished surface as shown in 
FIG 1E. 

0007. The development of the dual damascene process 
has increased the use of copper as a conductive material in 
IC. Although copper is a better material for interconnect 
lines and Vias because of its low resistivity property, copper 
is more difficult to etch than aluminum. Traditional deposi 
tion and patterning techniques require Some form of etching 
of the conductive material. AS Seen above, the dual dama 
Scene process does not involve any etching of the conductive 
material. As a result, the dual damascene process has 
allowed copper to become the conductive material of choice 
for interconnect lines and Vias. 

0008 Conductive materials, such as copper, having a 
lower resistivity are desirable for interconnects because they 
increase the IC performance. Another factor that determines 
IC performance is capacitance. Lower capacitance is ideal 
because it reduces cross-talk between the metal lines. One 
way to reduce capacitance of the IC is to use dielectric 
materials with a low dielectric constant. In a dual damascene 
Structure, the etch Stop layer usually has a higher dielectric 
constant than the dielectric material. The prior art dual 
damascene example above contains two etch Stop layers 
120, 140. Thus, it would be desirable to eliminate the etch 
Stop layer. 

0009. Therefore, there is a need for a method of forming 
dual damascene Structures on a Substrate with increase 
reliability and performance. 

SUMMARY OF THE INVENTION 

0010. The embodiments of the present invention provide 
a method of forming interconnects without the use of etch 
Stop layers. In one aspect of the invention, a method for 
forming interconnects on a Substrate is provided. A metal 
passivation layer is Selectively formed on conductive ele 
ments of the Substrate. Thereafter, one or more dielectric 
layers are deposited over the metal passivation layer. The 
one or more dielectric layerS having dissimilar etch charac 
teristics. Interconnect lines and Vias are then patterned and 
etched into the one or more dielectric layers. A barrier layer 
is Subsequently deposited over the interconnect lines and 
Vias. A conductive layer is then deposited over the barrier 
layer to fill the lines and the vias. 
0011. In another aspect of the invention, the metal pas 
Sivation layer may be deposited using an electroless depo 
Sition process. Alternatively, the metal passivation layer may 
be deposited using a Selective chemical vapor deposition 
process. The metal passivation layer may also be formed by 
depositing a metal alloy of copper. The metal alloy is 
deposited in the via over the barrier layer. Subsequently, a 
copper layer over the metal alloy to fill the via. The metal 
alloy is annealed to Separate the alloy to the top of the via 
thereby forming the metal passivation layer. 

0012. In still another aspect, a metal passivation layer is 
Selectively deposited over a conductive element formed on 
a Substrate. A first dielectric layer is then deposited over the 
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metal passivation layer and the Substrate. A Second dielectric 
layer is then deposited over the first dielectric layer. Pref 
erably, the first dielectric layer has a dielectric constant 
higher than a Second dielectric constant of the Second 
dielectric layer. It is preferred that the first and second 
dielectric layerS have dissimilar etch characteristics. The Via 
is then etched through the first and Second dielectric layers 
to expose the metal passivation layer. Taking advantage of 
the dissimilar etch characteristics, an etch chemistry Selec 
tive for the second dielectric layer is used to form the line in 
the second dielectric layer. The line etch will stop on the first 
dielectric layer because of the etch Selectivity. The intercon 
nect lines and Vias are then filled with at least one conductive 
material. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 So that the manner in which the above recited 
features, advantages and objects of the present invention are 
attained and can be understood in detail, a more particular 
description of the invention, briefly Summarized above, may 
be had by reference to the embodiments thereof which are 
illustrated in the appended drawings. 
0.014. It is to be noted, however, that the appended 
drawings illustrate only typical embodiments of this inven 
tion and are therefore not to be considered limiting of its 
Scope, for the invention may admit to other equally effective 
embodiments. 

0015 FIGS. 1A-1E are schematic drawings of the for 
mation of a structure on a Substrate in the prior art. 
0016 FIGS. 2-7 are schematic drawings of the formation 
of a structure on a Substrate according to an embodiment of 
the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

0017 FIG. 2 illustrates substrate 200 having conductive 
elements 206, 208 formed thereon. For example, a first 
dielectric layer 210 is initially deposited. A feature 202 is 
then patterned and etched in the first dielectric layer 210 by 
a photolithography process. After the feature 202 is formed, 
a barrier layer 206 is deposited over the first dielectric layer 
210. A conductive material 208, such as copper, is then 
deposited over the barrier layer 206 to fill the feature 202. 
ExceSS conductive material may be removed by planariza 
tion processes Such as chemical mechanical polishing. After 
planarization, additional metallization layerS may be depos 
ited. 

0.018. In one aspect of the present invention, as illustrated 
in FIG. 3, a metal passivation layer 220 is formed on the 
conductive elements 206, 208 using a selective deposition 
process. The metal chosen for the metal passivation layer 
220 is required to be a barrier to diffusion of the conductive 
material 208. In one embodiment, the selective process used 
to passivate copper is an electroleSS deposition process. 
ElectroleSS deposition occurs without the use of an electrical 
field or bias. It has been shown that an electroless deposition 
proceSS will Selectively deposit metal onto other metal 
surfaces. Electroless deposition of the metal 220 preferen 
tially forms a layer on the conductive material 208 surface 
and not on the surrounding dielectric material 210, thereby 
forming the metal passivation layer 220 selectively over the 
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conductive elements 206, 208. Metals like palladium, tin, 
nickel, platinum, chromium, manganese, or combinations 
thereof can be electrolessly deposited onto other metal 
surfaces to form the metal passivation layer 220. 

0019. The metal passivation layer 220 can also be depos 
ited by a Selective chemical vapor deposition proceSS. Gen 
erally, this proceSS requires nucleation on the conductive 
element, Such as the copper Surface and the exposed barrier 
Surface. Once nucleation occurs, the process will continue to 
Selectively deposit the metal onto the conductive element 
and not on the dielectric material 210. Examples of metals 
that can be deposited in this manner include tantalum nitride, 
titanium nitride, tungsten, titanium Silicon nitride, titanium, 
tantalum, or a combination thereof. Any loss of Selectivity 
resulting in deposition on the dielectric material 210 can be 
removed by chemical mechanical polishing or electro 
chemical mechanical polishing techniques. 

0020. In yet another embodiment, the metal passivation 
layer 220 may comprise a copper alloy. Referring back to 
FIG. 2, after depositing a barrier layer 206, a copper alloy 
is deposited as a Seed layer into the via by physical vapor 
deposition over the barrier layer 206. Thereafter, copper 208 
is deposited to fill the Via. The deposited copper alloy is 
Subsequently annealed. Upon annealing, the metal alloys 
will segregate from the copper 208 and diffuse to the outer 
perimeters and Surround the copper 208. It has been shown 
that a higher portion of the metal alloy will diffuse across the 
top Surface and form a passivation layer (not shown) over 
the copper 208. The passivation layer formed is flush with 
the top surface of the dielectric layer 210 after planarization. 
Metals that may form alloys with copper that are suitable for 
this proceSS include magnesium, Zirconium, lead, cobalt, 
chromium, tin, and a combination thereof. 

0021 Following the formation of the metal passivation 
layer 220, a second dielectric layer 230 is deposited over the 
passivation layer 220 and the first dielectric layer 210 as 
illustrated in FIG. 4. Preferably, the second dielectric layer 
230 has a dielectric constant that is higher than that of the 
first dielectric layer 210. Because an interconnect via will be 
formed in the Second dielectric layer, a slightly higher 
dielectric constant is advantageous because it offers better 
mechanical Strength, better thermal conductivity, and a more 
Stable interconnect. The preferred range of the dielectric 
constant of the Second dielectric layer is between about 2 
and about 5. A lower dielectric constant is preferred in the 
first dielectric layer because it contains an interconnect line. 
A low dielectric constant film provides better circuit perfor 
mance because it has lower capacitance. Capacitance is a 
factor limiting the Speed of a signal traveling along inter 
connect lines. Therefore, interconnect lines formed in 
dielectric layers with low electric constants have a Smaller 
time delay and better circuit performance. The preferred 
range of the first dielectric layer is between about 1.2 and 
about 3.8. 

0022. Since the second dielectric layer 230 is deposited 
over the first dielectric layer 210 without the etch stop layer, 
it may be possible to etch the first dielectric layer 210 when 
a feature is formed in the second dielectric layer 230. To 
prevent over-etching, the first dielectric layer 210 and Sec 
ond dielectric layer 230 should have dissimilar etch char 
acteristics. In other words, one dielectric layer has a higher 
etch rate than the other using a specific etch chemistry. The 
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dissimilar etch characteristics allow for the use of a Selective 
etch chemistry to etch features on the Second dielectric layer 
230 and without Substantially etching the first dielectric 
layer 210. Thus, dielectric layers having dissimilar etch 
characteristics are advantageous in forming features in the 
dielectric layers because etching can be controlled without 
the use of etch Stop layers. For example, a feature, Such as 
a Via, can be etched in the Second dielectric layer 230 using 
an etch chemistry Selective for the Second dielectric layer 
230. Because the chemistry is selective, the etch process will 
stop when it reaches the first dielectric layer 220, thereby 
eliminating the need for an etch Stop layer. 
0023. A third dielectric layer 240 is then deposited over 
the second dielectric layer 230 without depositing an etch 
stop layer between the two dielectric layers 230, 240. 
Interconnect lines are formed in the third dielectric layer 
240. Thus, the third dielectric layer 240 should have the 
Same characteristics as the first dielectric layer 210, e.g., 
have dissimilar etch characteristics with the Second dielec 
tric layer 230 and a lower dielectric constant than the second 
dielectric layer 230. 
0024 Suitable dielectric layers include silicon oxide lay 
ers, Such as doped silicon oxide layers, deposited by chemi 
cal vapor deposition or plasma enhanced chemical vapor 
deposition as described in U.S. Pat. No. 6,054,379. Doped 
Silicon oxide layers include Silicon oxide layerS doped with 
carbon or fluorine. Other Suitable dielectric materials 
include Silicon carbide materials, amorphous fluorinated 
carbon based materials, fluorinated poly(arylene) ether, pol 
y(arylene) ethers, spin-on polymers, and aero-gels. 
0.025 In the aspect shown in FIG. 5, the interconnect via 
245 is first patterned and etched through the second dielec 
tric layer 230 and third dielectric layer 240 to expose the top 
of the metal passivation layer 220. As illustrated in FIG. 5, 
if the via 245 formed is misaligned, a portion 215 of the first 
dielectric layer 210 will be exposed. 
0026. The interconnect via may be formed in two etch 
steps. The third dielectric layer 240 is first etched through 
using an etch process that is Selective for the third dielectric 
layer 240 to expose the second dielectric layer 230. The 
initial etch will stop on the second dielectric layer 230 
because it has dissimilar etch characteristics from the third 
dielectric layer 240. Then, the interconnect via 245 is etched 
in the Second dielectric layer 230 using an etch process that 
is selective for the second dielectric layer 230. Taking 
advantage of dissimilar etch properties between the first and 
second dielectric layers 210, 230, the via etch will stop on 
the metal passivation layer 220 or the first dielectric layer 
210 if misaligned. Slight etching of the metal passivation 
layer 220 will not negatively affect the integrity and function 
thereof and of the device and/or Structure being formed. 
Consequently, an etch Stop layer between the first and 
Second dielectric layerS is not necessary according to the 
embodiments of the present invention. 
0027) Alternatively, the via 245 may be etched in one 
Step. Generally, when the etch Stop layer is present, a 
Separate etch chemistry is used to etch the etch Stop layer. 
Because the embodiments of the present invention do not 
contain etch Stop layers, one etch chemistry may be Selected 
to effectively etch both the second and the third dielectric 
layers 230, 240. However, this etch chemistry may also etch 
the first dielectric layer 210. To prevent over-etching into the 
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first dielectric layer 210, the etch process time may be 
controlled to stop the etch on the metal passivation layer 220 
or the first dielectric layer 210. 

0028. After the interconnect vias 245 are etched and the 
metal passivation layerS 220 are exposed, the interconnect 
lines 247 are patterned and etched. In the case of a mis 
aligned via 245 wherein a portion 215 of the first dielectric 
layer is exposed, the bottom of the via 245 is deposited with 
bottom arc or other dielectric protection material (not 
shown) before the lines 247 are etched. The exposed portion 
215 of the first dielectric layer 210 is protected from the line 
etch because the first dielectric layer 210 and the third 
dielectric layer 240 may have similar etch properties. After 
patterning, the lines 247 are etched using an etch proceSS 
that is selective for the third dielectric layer 240 over the 
Second dielectric layer 230. A Selective etch process can be 
used because the two layerS have dissimilar etch properties. 
Using a Selective etch process to Stop the line etch on the 
second dielectric layer 230 will eliminate the need of an etch 
stop layer between the second dielectric layer 230 and the 
third dielectric layer 240. Thereafter, the dielectric protec 
tive material is removed. 

0029. By eliminating the etch stop layer, the process of 
forming Structures on a Substrate is more efficient. The etch 
Stop layer is generally a dielectric layer with a dielectric 
constant higher than the intermetal dielectric layers. Thus, a 
Structure formed without an etch Stop according to aspects of 
the invention described herein will have a lower overall 
capacitance and increased circuit performance. Furthermore, 
eliminating the etch Stop layer reduces the number of 
deposition and etching processes, thereby increasing 
throughput and decreasing the cost of manufacturing. 

0030. In another aspect of the invention, a dual dama 
Scene Structure can be formed in one dielectric layer (not 
shown). After the metal passivation layer is selectively 
deposited on the underlying conductive element, a Second 
dielectric layer is deposited over the metal passivation layer 
and the first dielectric layer. Preferably, the first and second 
dielectric layerS have dissimilar etch characteristics So that 
over-etching can be avoided by using Selective chemistry. 
Initially, the via is first etched through the Second dielectric 
layer using an etch process Selective to the Second dielectric 
layer to expose the metal passivation layer or a portion of the 
first dielectric layer if the via is misaligned. A Second etch 
is performed to form the line in the Second dielectric layer. 
In this instance, a Selective etch chemistry is not applicable 
because the via and the line are formed in the same dielectric 
layer. Instead, a timed etch is used maintain the depth of the 
line and avoid over-etching. 

0031. After the features are formed and the photoresist is 
removed, a barrier layer is deposited as illustrated in FIG. 7. 
The barrier layer 250 is formed over the substrate 200 in 
Such a manner as to cover all the exposed Surfaces of the 
substrate 200, including the topmost surface of the dielectric 
layers, the sidewalls of the features, and the bottom of the 
features. The barrier layer 250 can be deposited by physical 
Vapor deposition, chemical vapor deposition, or other meth 
ods known in the art. The barrier layer 250 preferably 
comprises titanium, tantalum, titanium nitride, tantalum, 
tantalum nitride, tungsten nitride, metal nitrides, or combi 
nations thereof. Other barrier materials which is known or 
become known may also be used. 
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0032. In another aspect (not shown), the portion of the 
passivation layer that is exposed in the via may be removed 
prior to barrier layer deposition. One purpose of the metal 
passivation layer is to prevent the conductive metal from 
diffusing into the dielectric. Generally, barrier layers are 
deposited for this Same purpose. Since the barrier layer is 
typically deposited over the Surfaces of the Via, including the 
exposed portion of the passivation layer, the result is having 
two metal layerS preventing diffusion. Thus, the exposed 
passivation layer may be removed before depositing the 
barrier layer. The removal of the passivation layer will 
eliminate a metal interface and lower the via resistance. 

0033) A layer of conductive metal 260 is deposited over 
the barrier layer 250. The conductive metal 260 may com 
prise copper, aluminum, alloys thereof, or other conductive 
materials. The conductive metal 260 may be deposited by 
chemical vapor deposition, physical vapor deposition, elec 
trochemical plating, electroless plating, or combinations 
thereof. The conductive metal 260 may be deposited in two 
Steps including first depositing a Seed layer followed by 
another layer to fill the feature. Any excess metal 260 can be 
removed by chemical mechanical polishing or other tech 
niques known in the art. After planarization, the Substrate 
200 is ready for further processing. 
0034 Aspects of the present invention require a sequence 
of processing Steps. Each processing Step can be performed 
at a fabrication Station. All or Some of the fabrication 
Stations and their respective processing StepS can be inte 
grated by means of a novel apparatus including a controller 
800 illustrated in FIG. 8. Controller 800 is adapted for 
controlling a number of fabrication Stations which are uti 
lized in the formation of fabricated structures, such as the IC 
structures described in connection with FIGS. 2-7. As illus 
trated in FIG. 8, a novel manufacturing system 810 for 
fabricating IC structures includes controller 800 and a 
plurality of fabrication stations: 820,822,824,826,828,830 
and 832. Additionally, system 810 has operative links 821, 
823, 825,827, 829,831 and 833 which provide connections 
between controller 800 and fabrication stations 820, 822, 
824, 826, 828,830 and 832 respectively. The novel appa 
ratus includes a data structure Such as a computer program 
which causes controller 800 to control the processing steps 
at each of the fabrication Stations and to, optionally, regulate 
the Sequence in which fabrication Stations are used in order 
to form the novel structures. 

0.035 Examples of suitable controllers include conven 
tional computers and computer Systems including one or 
more computers which are operably connected to other 
computers or to a network of computers or data processing 
devices. Suitable computers include computers commonly 
known as personal computers. The data Structure which is 
used by controller 800 can be stored on a removable 
electronic data storage medium 840 (FIG. 8), such as 
computer floppy disks, removable computer hard disks, 
magnetic tapes and optical disks, to facilitate the use of the 
Same data Structure at different manufacturing locations. 
Alternatively, the data Structure can be stored on a non 
removable electronic data Storage medium, including a 
medium positioned at a location which is remote (not 
shown) from controller 800, using such data storage devices 
as are well known to those or ordinary skill in the art. The 
data Structure can be communicated from a remote location 
to controller 800 using communicating techniques which are 
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well known to those of ordinary skill in the art including 
hard wire connections, wireleSS connections and data com 
munication methods utilizing one or more modems or tech 
niques using one or more computers commonly known as 
Servers. The data Storage medium can be operably connected 
to the controller using methods and device components 
which are well known to those of ordinary skill in the art. 
Examples of Suitable fabrication Stations for manufacturing 
system 810 include the stations shown in Table I. 

TABLE I 

Station Processing Step 

82O Forming a conductive element on a substrate comprising a first 
dielectric layer and one or more conductive material embedded 
in the first dielectric layer 

822 Selectively depositing a metal passivation layer on the 
conductive element 

824 Depositing a second dielectric layer over the metal passivation 
layer and the first dielectric layer 

826 Depositing a third dielectric layer over the second 
dielectric layer 

828 Forming a via in the second dielectric layer 
830 Forming a line in the third dielectric layer 
832 Depositing a conductive material in the line and the via 

0036) The fabrication stations may be integrated on dif 
ferent platforms, Such as a dielectric platform or a chemical 
mechanical polishing platform. For example, fabrication 
station 822 may be integrated with fabrication station 824 on 
the dielectric platform. The controller may be adapted to 
control the sequence of fabrication stations located on 
different platforms. The computer program may cause the 
controller to regulate the movement of a Substrate from one 
fabrication Station to another fabrication Station on the same 
platform. Thereafter, the controller may cause the controller 
to Sequentially move the Substrate from that fabrication 
Station to another fabrication Station located on different 
platform. 
0037 Additional fabrication stations can be added to 
manufacturing System 810, for example one or more pla 
narizing Stations. The Sequence of processing Steps shown in 
Table I is illustrative of system 810. However, the invention 
is equally operable in Systems wherein a controller, Such as 
controller 800, causes the sequence to be altered, for 
example by repeating a previously executed processing Step 
if test results indicate that this processing Step should be 
partly or completely repeated. Alternatively, the proceSS 
Sequence which is controlled by a controller Such as con 
troller 800, can include processing StepS Such as Surface 
preparation which may be performed following any of the 
fabrication stations shown in FIG. 8 and Table I. It is also 
contemplated that one or more fabrication Stations can be 
positioned at a location which is remote from the other 
fabrication Stations in which case an additional controller or 
a network of controllers can be employed to control the 
remotely located manufacturing Station. 
0038. As illustrated in FIG. 8, controller 800 is adapted 
to be connected to each of the manufacturing Stations 
through operative links. Each of these linkS provides a 
bidirectional connection enabling controller 800 to transfer 
commands from its data Structure, Such as Specific operating 
parameters, and to receive information, Such as test data, 
from the fabrication station. The operative links can be in the 
form of hard wire connections or wireleSS connections. 
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0.039 While the foregoing is directed to embodiments of 
the present invention, other and further embodiments of the 
invention may be devised without departing from the basic 
Scope thereof, and the Scope thereof is determined by the 
claims that follow. 

1. A method of forming a structure on a Substrate, com 
prising: 

Selectively depositing a metal passivation layer over a 
conductive element in the Substrate; 

depositing one or more dielectric layers over the metal 
passivation layer and the Substrate; and 

forming at least one interconnect line and at least one 
interconnect via in the one or more dielectric layers. 

2. The method of claim 1, wherein depositing one or more 
dielectric layers comprises: 

depositing a first dielectric layer over the metal passiva 
tion layer and the Substrate; and 

depositing a Second dielectric layer over the first dielectric 
layer, wherein a dielectric constant of the first dielectric 
layer is greater than a dielectric constant of the Second 
dielectric layer. 

3. The method of claim 2, wherein forming a feature 
comprises: 

forming a via in the first and Second dielectric layers, and 
forming a line in the Second dielectric layer using an etch 

process that is Selective for the Second dielectric layer 
over the first dielectric layer. 

4. The method of claim 3, wherein forming a via com 
prises; 

etching the via in the Second dielectric layer using an etch 
process that is Selective for the Second dielectric layer 
over the first dielectric layer, and 

etching the via in the first dielectric layer using an etch 
process that is Selective for the first dielectric layer over 
the Second dielectric layer. 

5. The method of claim 2, further comprising: 
depositing a barrier layer, and 

depositing a conductive material. 
6. The method of claim 2, wherein wherein the dielectric 

constant of the first dielectric layer is between about 2 and 
about 5, and the dielectric constant of the Second dielectric 
layer is between about 1.2 and about 3.8 

7. The method of claim 1, wherein the metal passivation 
layer is also barrier layer. 

8. The method of claim 1, wherein selectively depositing 
a metal passivation layer comprises electroleSS deposition of 
the metal passivation layer. 

9. The method of claim 8, wherein the metal passivation 
layer comprises a metal Selected from the group consisting 
of palladium, tin, nickel, platinum, chromium, and manga 
CSC. 

10. The method of claim 1, wherein selectively depositing 
a metal passivation layer comprises Selectively chemical 
Vapor depositing a metal Selected from the group consisting 
of tungsten, tantalum nitride, titanium nitride, titanium sili 
con nitride, or a combination thereof. 
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11. The method of claim 1, wherein selectively depositing 
a metal passivation layer comprises: 

depositing a copper alloy, 
depositing a copper layer over the copper alloy; and 
annealing the copper alloy. 
12. The method of claim 10, wherein the copper alloy 

comprises copper and a metal Selected from the group 
consisting of magnesium, Zirconium, lead, cobalt, chro 
mium, and tin. 

13. The method of claim 1, wherein only one dielectric 
layer is deposited over the metal passivation layer and 
forming interconnect lines and interconnect Vias comprises: 

etching the Vias in the dielectric layer; and 
etching the lines in the dielectric layer, wherein a depth of 

the lines is controlled by controlling an etch process 
time. 

14. The method of claim 1, wherein the metal passivation 
layer comprises a metal Selected from the group consisting 
of tungsten, tantalum nitride, titanium nitride, titanium sili 
con nitride, or a combination thereof. 

15. The method of claim 1, further comprising: 
depositing a barrier layer; and 
depositing a conductive material. 
16. A method for forming a dual damascene Structure on 

a Substrate, comprising: 
Selectively depositing a metal passivation layer over a 

conductive element in the Substrate, wherein the metal 
passivation layer prevents the diffusion of a conductive 
metal across the metal passivation layer; 

depositing a first dielectric layer over the metal passiva 
tion layer and the Substrate; 

depositing a Second dielectric layer over the first dielectric 
layer; 

forming a via in the first dielectric layer; and 
forming a line in the Second dielectric layer. 
17. The method of claim 16, wherein a dielectric constant 

of the first dielectric layer is greater than a dielectric constant 
of the Second dielectric layer. 

18. The method of claim 17, wherein the dielectric 
constant of the first dielectric layer is between about 2 and 
about 5, and the dielectric constant of the Second dielectric 
layer is between about 1.2 and about 3.8. 

19. The method of claim 17, wherein selectively depos 
iting a metal passivation layer comprises electroless depo 
Sition of the metal passivation layer. 

20. The method of claim 17, wherein selectively depos 
iting a metal passivation layer comprises Selectively chemi 
cal vapor depositing a metal Selected from the group con 
Sisting of tungsten, tantalum nitride, titanium nitride, 
titanium Silicon nitride, or a combination thereof. 

21. The method of claim 17, wherein selectively depos 
iting a metal passivation layer comprises: 

depositing a copper alloy layer; 
depositing a copper over the copper alloy; and 
annealing the copper alloy layer. 
22. The method of claim 17, further comprising: 
depositing a barrier layer over the interconnect lines and 

Vias, 
depositing a conductive layer over the barrier layer. 
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23. A method for forming a structure on a Substrate, 
comprising: 

forming a conductive element on the Substrate, compris 
ing: 

a first dielectric layer; 

one or more conductive element embedded in the first 
dielectric layer; 

Selectively depositing a metal passivation layer over the 
one or more conductive element; 

depositing a Second dielectric layer over the metal passi 
Vation layer and the first dielectric layer; 

depositing a third dielectric layer over the Second dielec 
tric layer, wherein a dielectric constant of the third 
dielectric layer is less than a dielectric constant of the 
Second dielectric layer; 

forming a via in the Second dielectric layer, and 

forming a line in the third dielectric layer. 
24. The method of claim 23, wherein forming a via 

comprises: 

etching the via in the third dielectric layer using an etch 
process that is Selective for the third dielectric layer 
over the Second dielectric layer; and 

etching the via in the Second dielectric layer using an etch 
process that is Selective for the Second dielectric layer 
over the third dielectric layer. 

25. The method of claim 23, wherein a dielectric constant 
of the first dielectric layer is less than a dielectric constant 
of the Second dielectric layer. 

26. The method of claim 25, wherein forming a via 
comprises: 

etching the via in the third dielectric layer using an etch 
process that is Selective for the third dielectric layer 
over the Second dielectric layer; and 

etching the via in the Second dielectric layer using an etch 
process that is Selective for the Second dielectric layer 
over the third dielectric layer. 

27. The method of claim 26, wherein selectively depos 
iting a metal passivation layer comprises electroless depo 
Sition of the metal passivation layer. 

28. The method of claim 26, wherein selectively depos 
iting a metal passivation layer comprises Selectively chemi 
cal vapor depositing a metal Selected from the group con 
Sisting of tungsten, tantalum nitride, titanium nitride, 
titanium Silicon nitride, or a combination thereof. 

29. The method of claim 26, wherein selectively depos 
iting a metal passivation layer comprises: 

depositing a copper alloy, 

depositing a copper layer over the copper alloy; and 

annealing the copper alloy. 
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30. The method of claim 26, further comprising: 
removing a portion of the metal passivation layer exposed 

in the Via; 

depositing a conductive metal in the Via. 
31. The method of claim 30, wherein selectively depos 

iting a metal passivation layer comprises electroless depo 
Sition of the metal passivation layer. 

32. The method of claim 30, wherein selectively depos 
iting a metal passivation layer comprises Selectively chemi 
cal vapor depositing a metal Selected from the group con 
Sisting of tungsten, tantalum nitride, titanium nitride, 
titanium Silicon nitride, or a combination thereof. 

33. The method of claim 30, wherein selectively depos 
iting a metal passivation layer comprises: 

depositing a copper alloy, 

depositing a copper layer over the copper alloy and 
the copper alloy. 
34. The method of claim 23, further comprising: 
depositing a barrier layer; and 

depositing a conductive layer over the barrier layer. 
35. The method of claim 34, wherein forming a via 

comprises: 

etching the via in the third dielectric layer using an etch 
process that is Selective for the third dielectric layer 
over the Second dielectric layer; and 

etching the via in the Second dielectric layer using an etch 
process that is Selective for the Second dielectric layer 
over the third dielectric layer. 

36. The method of claim 34, wherein a dielectric constant 
of the first dielectric layer is less than a dielectric constant 
of the Second dielectric layer. 

37. The method of claim 36, wherein forming a via 
comprises: 

etching the via in the third dielectric layer using an etch 
process that is Selective for the third dielectric layer 
Over the Second dielectric layer; and 

etching the via in the Second dielectric layer using an etch 
process that is Selective for the Second dielectric layer 
over the third dielectric layer. 

38. The method of claim 37, wherein selectively depos 
iting a metal passivation layer comprises electroless depo 
Sition of the metal passivation layer. 

39. The method of claim 37, wherein selectively depos 
iting a metal passivation layer comprises Selectively chemi 
cal vapor depositing a metal Selected from the group con 
Sisting of tungsten, tantalum nitride, titanium nitride, 
titanium Silicon nitride, or a combination thereof. 

40. The method of claim 37, wherein selectively depos 
iting a metal passivation layer comprises: 

depositing a copper alloy, 

depositing a copper layer over the copper alloy; and 
annealing the copper alloy. 
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