
2 8 NOV 2005 WO 02/071467 PCT/US01/45816  LOW-k INTERCONNECT STRUCTURE
COMPRISED OF A MULTILAYER  OF SPIN-ON POROUS DIELECTRICS DESCRIPTION  Field
of the Invention * 166166* The present invention relates to interconnect
structures for high-speed microprocessors,  application specific integrated
circuits (ASICs), and other high-speed integrated circuits (ICs).  The
present invention provides low dielectric constant (i.e., low-k)
interconnect structures having  enhanced circuit speed, precise values of
conductor resistance, and reduced fabrication cost. The  structures of the
present invention have a lower effective dielectric constant, improved
control  over metal line resistance, and reduced cost to fabricate compared
to conventional structures of the prior art. *G00002* Background of the
Invention Many low-k dielectrics having a dielectric constant of about 3.5
or less, plus Cu interconnect  structures of the dual damascene-type are
known; See, for example, R.D. Goldblatt, et al., "A  High Performance 0.13
_m Copper BEOL Technology with Low-K Dielectric", Proceedings of  the
International Interconnect Technology Conference, IEEE Electron Devices
Society, June 5-7,  2000, pgs 261-263. During fabrication of prior art
interconnect structures, the depth of the  trenches that become the metal
conductors (after metal fill and chemical-mechanical polishing  (CMP)) is
often poorly controlled, and the trenches develop a shape known as a
micro-trench. A  pictorial representation of prior interconnect structures
containing micro-trenches is shown in  FIG 1. Specifically, FIG I comprises
substrate 10, low-k dielectric 12, and metal filled  conductor regions 14
which include diffusion barrier liner 16. Note that the metal filled
conductor region on the right-hand side of the figure includes micro-trench
18. 



A timed reactive-ion etch (RIE) process is used to etch the trenches, with
time controlling the  depth of the trench. Both the etch rate and shape of
the trench profile typically vary with trench  width (feature size) across
the wafers, leading to large variations in trench depth which, in turn,
leads to large variations in the metal conductor resistance. These
variations in etch rate and  feature shape may change over time (day to
day). The rough shape of the trench bottom also causes a reliability
problem because the diffusion  barrier liner has weak (thin) locations when
it is deposited onto a rough surface in the trench.  1 2 8 NOV 200 -2
Common solutions to the above problem of micro-trenching include the use of
additional  processing steps, which raise the overall production cost of
fabricating the desired low-k  dielectric plus Cu interconnect structure.
Also, the fabrication of the interconnect structures with copper, Cu, and
low-k materials  currently entails the use of spin-on coating tools and
more expensive plasma-enhanced  chemical vapor deposition (PECVD) tools.
The use of mixed sets of tooling increases  equipment purchase and
maintenance cost and the raw time for fabrication. In view of the problems
with the prior art, there is a need to provide a new and improved  method
of manufacturing a low-k dielectric plus metal interconnect structure which
avoids the  formation of micro-trenches. Summary of the Invention One
object of the present invention is to provide a low-k dielectric plus metal
interconnect  structure of the dual damascene-type in which precise and
uniform control over the metal  conductor resistance can be obtained.
Another object of the present invention is to provide precise control over
the shape of the  metal conductors to improve reliability without added
processing cost. A further object of the present invention is to provide an
interconnect structure in which the  



metal conductor has a substantially flat bottom, i.e., no micro-trenches
are present. A yet further object of the present invention is to provide a
low-k dielectric plus metal  interconnect structure (with precise and
uniform control over the metal conductor resistance)  that is based on a
multilayer of spin coated dielectric layers; therefore avoiding the use of
costly vacuum-based deposition tools. Another object of the present
invention is to use porous dielectrics having a k of about 3.5 or  less.
[R:\LIBM ]65784.doc:RV H 28 NOV 2005 -3 These and other objects and
advantages are achieved in the described arrangements by  providing an
interconnect structure which includes at least a multilayer of dielectric
materials  which are applied sequentially in a single spin apply tool and
then cured in a single step and a  plurality of patterned metal conductors
within the multilayer of spun-on dielectrics. The  control over the
conductor resistance is obtained using a buried etch stop layer having a
second atomic composition located between the line and via dielectric
layers of porous low-k  dielectrics having a first atomic composition. The
inventive interconnect structure also  includes a hard mask which assists
in forming the interconnect structure of the dual  damascene-type. The
first and second compositions are selected to obtain etch selectivity of
at least 10 to 1 or higher, and are selected from specific groups of porous
low-k organic or  inorganic materials with specific atomic compositions and
other discoverable quantities. According to a first aspect of the invention
there is provided an interconnect structure  comprising: a substrate having
a patterned multilayer of dielectrics located thereon, said patterned
multilayer of dielectrics including first and second porous low-k
dielectrics which are directly  separated from each other by a buried etch
stop layer, said first and second porous low-k  dielectrics having a first
composition, and said buried etch stop layer is selected from the  



group consisting of an inorganic dielectric, an inorganic/organic hybrid
dielectric, and an  organic dielectric with the proviso that when the
buried etch stop layer is an inorganic  material then the first and second
porous low-k dielectrics are organic dielectrics, and when  the buried etch
stop layer is an organic material then the first and second porous low-k
dielectrics are inorganic dielectrics, said first composition and said
buried etch stop layer are  selected to provide an etch selectivity of at
least 10:1 or greater; a polish stop layer atop said patterned multilayer
of dielectrics over said second  porous low-k dielectric; and a metal
conductor comprising at least one line and at least one via located within
said  patterned multilayer of dielectrics, wherein said at least one line
is located in said second  porous low-k dielectric and said at least one
via is located in said first porous low-k dielectric. [R:\LIBM]65784.doc:RV
H 28 NOV 2005 -4 In one embodiment of the present invention, the first and
second porous low-dielectrics are  organic dielectrics, and the buried etch
stop layer is an inorganic low-k dielectric material. In  this embodiment
of the present invention, the inorganic buried etch stop layer may be
porous  or non-porous, with preference given to porous inorganic buried
etch stop layers. In another embodiment of the present invention, the first
and second porous low-k dielectrics  are low-k inorganic dielectrics or
inorganic/organic hybrid dielectrics such as  methylsilsesquioxane (MSQ),
and said buried etch stop layer is an organic low-k dielectric.  In this
embodiment of the present invention, the organic buried etch stop layer may
be porous  or non-porous, with preference given to non-porous materials.
The inventive structure offers the following advantages over prior art
interconnect structures:  (i) Precise and uniform control of the metal
conductor thickness and resistance.  (ii) Improved reliability because the
trenches contain a diffusion barrier liner having a uniform thickness
without weak points. 



(iii) Highly controlled metal conductor resistance is obtained without
added  production cost, and with a reduction in the use of vacuum-based
deposition  tools. According to a further aspect of the invention there is
provided a method of fabricating a low- k dielectric plus metal conductor
interconnect structure which comprises the steps of: (a) forming a
multilayer of spun-on dielectrics on a surface of a substrate, said
multilayer  of spun-on dielectrics including first and second porous low-k
dielectrics which are separated  from each other by a buried etch stop
layer, said first and second porous low-k dielectrics  having a first
composition, and said buried etch layer is selected from the group
consisting of  an inorganic dielectric, an inorganic/organic hybrid
dielectric, and an organic dielectric with  the proviso that when the
buried etch stop layer is an inorganic material then the first and  second
porous low-k dielectrics are organic dielectrics, and when the buried etch
stop layer is  an organic material then the first and second porous low-k
dielectrics are inorganic dielectrics,  said first composition and said
buried etch stop layer are selected to provide an etch  selectivity of at
least 10:1 or greater; [R:'L.IBM165784,doc:RV H 28 NOV 2005 - 4a (b)
forming a hard mask on said multilayer of spun-on dielectrics, said hard
mask  including at least a polish stop layer and a patterning layer atop
said polish stop layer; (c) forming an opening in said hard mask so as to
expose a surface of said multilayer of  spun-on dielectrics; (d) forming a
trench in said exposed surface of said multilayer of spun-on dielectrics
using said hard mask as an etch mask; (e) filling said trench with at least
a conductive metal; and (f) planarizing said conductive metal stopping on
said polish stop layer formed on said  multilayer of spun-on dielectrics. 



According to a further aspect of the invention there is provided a method
of fabricating a low- k dielectric plus metal conductor interconnect
structure which comprises the step of: forming a multilayer of spun-on
dielectrics on a surface of a substrate, said multilayer  of spun-on
dielectrics including first and second porous low-k dielectrics which are
separated  from each other by a buried etch stop layer, said first and
second porous low-k dielectrics  having a first composition, and said
buried etch layer is selected from the group consisting of  an inorganic
dielectric, an inorganic/organic hybrid dielectric, and an organic
dielectric with  the proviso that when the buried etch stop layer is an
inorganic material then the first and  second porous low-k dielectrics are
organic dielectrics, and when the buried etch stop layer is  an organic
material then the first and second porous low-k dielectrics are inorganic
dielectrics,  said first composition and said buried etch stop layer are
selected to provide an etch  selectivity of at least 10: 1 or greater.
According to a further aspect of the invention there is provided an
interconnect structure  comprising: a substrate having a patterned
multilayer of dielectrics located thereon, said patterned  multilayer of
dielectrics including first and second porous low-k dielectrics which are
separated from each other by a porous buried etch stop layer, said first
and second porous  low-k dielectrics having a first composition, and said
buried etch layer having a second  composition which is different from said
first composition; [R:\LIBM]65784.doc:RVH 28 NOV 2005 - 4b  a polish stop
layer located on said patterned multilayer of spun-on dielectrics over said
second porous low-k dielectric; and a metal conductor located within said
patterned multilayer of dielectrics. According to a further aspect of the
invention there is provided an interconnect structure  comprising at least
a multilayer of spun-on dielectrics located on a surface of a substrate,
said  



multilayer of spun-on dielectrics including first and second porous low-k
dielectrics which are  separated from each other by a porous buried etch
stop layer, said first and second porous  low-k dielectrics having a first
composition, and said buried etch stop layer having a second  composition
which is different from said first composition. [R:\LIBM]65784.doc:RV H 2 8
NOV 2005 W0 02/071467 PCT/US01/45816 Brief Description of the Drawings FIG
I is a pictorial representation of a prior art interconnect structure which
includes a  micro-trench that has a rough surface bottom formed therein, It
FIGS 2-8 are cross-sectional views of the inventive structure through
various processing steps of  the present invention. Detailed Description of
the Invention The -present invention, which provides a low-k interconnect
structure comprised of a multilaycr  of spin-on dielectrics and a method of
fabricating the same, will now be described in more detail  by referring to
the drawings that accompany the present invention. It is noted that in the
drawings, like and/or corresponding elements are referred to by like
reference numerals. Reference is first made to FIG 2 which illustrates an
initial structure that is employed in the  present invention in fabricating
the inventive interconnect structure. Specifically, the structure
illustrated in FIG 2 comprises substrate 50 having multilayer of spun-on
dielectrics 52 formed  thereon. As shown, the inventive multilayer of
spun-on dielectrics includes first low-k dielectric  54, buried etch stop
layer 56 and second low-k dielectric 58. It is noted that the multilayer of
spun-on dielectrics employed in the present invention has an effective
dielectric constant of from about 1.1 to about 3.5, with an effective
dielectric constant of from about 1.4 to about 3.0 being  more highly
preferred. In accordance with the present invention, the first and second
low-k  dielectrics are porous organic or inorganic (including
inorganic/organic hybrids) dielectrics. It  



should be noted that the second low-k dielectric is the region wherein the
metal line will be  formed, whereas the first low-k dielectric is the
region in which the metal via is formed. As shown in FIG 2, the buried etch
stop layer is located in between the first and second porous  low-k
dielectrics. Moreover, the first and second porous low-k dielectrics
employed in the  present invention have a first composition, which is
similar to each other, and the buried etch  layer has a second composition
which is different from said first composition. It is noted that the  term
"low-k" as used herein denotes dielectric materials having a dielectric
constant of about 3.5  or less, with a dielectric constant of from about
1.4 to about 3.0 being more highly preferred. The exact content of each of
the layers that make-up the multilayer of spun-on dielectrics will be
described hereinbelow. 5 2 8 NOV 2005  WO 02/071467 PCT/US01/45816 The
substrate employed in the present invention may include any conventional
material that is  typically present in an interconnect structure. Thus, for
example, substrate 50 may be a dielectric  (interlevel or intralevel), a
wiring level, an adhesion promoter, a semiconductor wafer or any
combinations thereof. When a semiconductor wafer is employed as the
substrate, the wafer may  include various circuits and/or devices formed
thereon. Each layer of the multilayer of spun-on dielectrics is formed
utilizing conventional spin-on  coating processing steps that are well
known to those skilled in the art, and following the spin-on  process each
layer is subjected to a hot plate bake process which is carried out using
conditions  that are sufficient to remove any residual solvent from the
spun-on dielectric layer; and to render  the film insoluble during the
application of the subsequent layers. Typically, the hot plate bake is
performed at a temperature of from about 90 to about 500C for a time period
of from about 10  to about 600 seconds. More preferably, hot plate baking
is performed at a temperature of from  about 250 to about 400C for a time
period of from about 60 to about 300 seconds. In one embodiment of the
present invention, the first and second low-k dielectrics are organic  



dielectrics, which comprise C, 0 and H. Examples of organic low-k
dielectrics that can be  employed in the present invention include, but are
not limited to: aromatic thermosetting  polymeric resins, for example,
resins sold by Dow Chemical Company under the tradename  SiLK(r), Honeywell
under the tradename Flare(r), and similar resins sold by other supplies,
and  other like organic dielectrics. It is noted that the organic
dielectric used in this embodiment of  the present invention is porous. The
pore size of the organic dielectrics employed in the present  invention is
from about I to about 50 nm at a volume percent porosity of from about 5 to
about 35%. When the first and second low-k dielectrics are composed of an
organic dielectric, then the  buried etch stop layer is formed of a spun-on
inorganic dielectric layer or an inorganic/organic  hybrid (i.e., a
Si-containing dielectric). Typically, in the present invention, the
inorganic  dielectric buried etch stop layer comprises Si, 0 and H, (C may
optionally be present) and has a  dielectric constant of from about 1.1 to
about 5.5, preferably from about 2.0 to about 3.2.  Examples of inorganic
dielectrics that can be employed as the buried etch stop layer include, but
are not limited to: the silsesquioxane HOSP (Si-containing inorganic
dielectric sold by  Honeywell), tetraethylorthosilicate (TEOS),
methylsilsesquioxane (MSQ), hydrido 6 2 8 NOV 2005 WO 02/071467
PCT/US01/45816  silsesquioxane (HSQ), MSQ-HSQ copolymers, organosilanes and
any other Si-containing  material. In this embodiment of the present
invention, porous or non-porous inorganic dielectrics  can be used as the
buried etch stop layer, with preference given to porous inorganic
dielectrics.  While the pore size of the inorganic buried etch stop layer
is not critical to the present invention,  typically the inorganic buried
etch stop layer has a pore size of from about 5 to about 500 A at a  volume
percent porosity of from about 5 to about 80%. More preferably, the
inorganic buried  etch stop layer has a pore size of from about 10 to about
200 A at a volume percent porosity of  from about 10 to about 50%. 



In another embodiment of the present invention, the first and second porous
low-k layers of the  multilayer of spun-on dielectrics are porous low-k
inorganic dielectrics and the buried etch stop  layer is an organic
dielectric material which may, or may not be porous. It is noted that the
above  .description concerning the types of organic and inorganic
dielectrics used in the first embodiment  of the present invention also
hold here for this embodiment. Thus, no further description is  needed
herein. Notwithstanding which embodiment is employed in the present
invention, the first porous low-k  dielectric layer of the multilayer has a
thickness of from about 500 to about 10,000 A, with a  thickness of from
about 900 to about 3000 A being more preferred. Insofar as the buried etch
stop layer is concerned, that layer typically has a thickness of from about
25 to about 1500 A,  with a thickness of from about 100 to about 300 A
being more preferred. The second porous  low-k dielectric layer of the
multilayer, on the other hand, has a thickness of from about 500 to  about
10,000 A, with a thickness of from about 1000 to about 3000 A being more
preferred. The multilayer of spun-on dielectrics may be cured now, or if
the hard mask is made from  spun-on dielectrics, the multilayer of spun-on
dielectrics and hard mask may be cured in a single  curing step. The later
is preferred since it reduces the number of processing tools and steps in
the  overall procedure. The curing conditions mentioned hereinbelow also
apply to the embodiment  wherein curing occurs prior to formation of the
hard mask. After forming the structure shown in FIG 2, hard mask 60 is
formed on the uppermost surface of  the multilayer of spun-on dielectrics,
i.e., on top of second low-k dielectric 58. In accordance  with the present
invention, hard mask 60 includes at least polish stop layer 62 and
patterning  layer 64. The hard mask, which is shown in FIG 3, may be formed
by conventional PECVD 7 WO 02/071467 28 NOV 2005  PCT/US01/45816 processes,
or more preferably, each layer of hard mask 60 is formed by spin coating.
Layers  



formed by spun-on coating are preferred since they reduce the number of
deposition tools used in  the overall process; therefore reducing the
overall manufacturing cost. Moreover, although the  drawings depict the
presence of two layers in the hard mask, the hard mask may contain more
than two layers. The materials used in forming the hard mask may vary and
are dependent upon their etch  selectivity towards the layer that lies
directly underneath. For example, the patterning layer  employed in the
present invention is a material that has high-etch selectivity (about 10: 1
or  greater) towards the underlying polish stop layer. The dielectric
constant of the patterning layer  may be high, as this layer is removed
during step (f) of the present invention. The polish stop  layer, on the
other hand, is a material that has high-etch selectivity towards the
underlying  multilayer of spun-on dielectrics and it should have a
dielectric constant that does not  significantly increase the effective
dielectric constant of the multilayer of spun-on dielectrics. Accordingly,
the patterning layer may include organic or inorganic dielectrics, while
the polish  stop layer may comprise inorganic or organic dielectrics. The
exact nature of each layer will be  dependent first upon the second low-k
dielectric of the multilayer of spun-on dielectrics and then  upon the
polish stop layer. In one embodiment of the present invention, polish stop
layer 62 and  buried etch stop layer 56 are composed of the same materials.
The thickness of each layer of the hard mask may vary and is not critical
to the present invention.  Typically, however, the patterning layer has a
thickness of from about 100 to about 3000 A, and  the polish stop layer has
a thickness of from about 100 to about 1000 A. Following formation of the
hard mask, the polish stop and patterning layers as well as the  underlying
multilayer of spun-on dielectrics may be subjected to a single curing step
which is  carried out using conventional conditions well known to those
skilled in the art. The curing step  may include a hot plate bake step or
furnace heating. In the present invention, it is preferred to  use a curing
step that includes furnace baking. Although the conditions for curing may
vary,  typically, hot plate baking is carried out at temperature of from
about 250 to about 500C for a  time period of from about 30 to about 500
seconds, while the furnace baking step is carried out  



at a temperature of from about 200 to about 500C for a time period of from
about 15 minutes  to about 3.0 hours. It is again emphasized that if the
hard mask is not composed of spun-on 8 2 8 NOV 2005 WO 02/071467
PCT/US01/45816  dielectrics, then curing may occur prior to hard mask
deposition. Moreover, since a spun-on hard  mask is preferred, the drawings
and following description are specific for that embodiment. It is  noted
however that the drawings and following description are valid for hard
masks that are not  spun-on coated. 4 The cured layers are shown in FIG 4
and are labeled as 52' (cured multilayer of spun-on  dielectrics), 62'
(cured polish stop layer) and 64' (cured patterning layer). Following
curing of  the dielectric multilayer and optionally the hard mask, the
structure shown in FIG 3 is then  subjected to a first lithography and
etching process which forms opening 66 in cured patterning  layer 64'; See
FIG 5. Specifically, the structure shown in FIG 5 is formed as follows:
First, a  photoresist (not shown in the drawings) used for patterning the
patterning layer is formed on the  cured patterning layer using
conventional deposition processes well known to. those skilled in the  art.
The photoresist is then exposed to a pattern of radiation and thereafter
the pattern is  developed in the photoresist using conventional resist
developers. After developing the resist pattern, opening 66 is formed in
the hard mask so as to expose a  portion of the underlying polish stop
layer. Specifically, the opening is formed by a conventional  dry etching
process including, but not limited to: reactive-ion etching (RIE), plasma
etching and  ion beam etching. Of these various dry etching processes, it
is preferred to use RIE that includes  fluorine-based chemistries. After
this etching step, the patterned photoresist is stripped from the
structure utilizing conventional stripping processes well known to those
skilled in the art. The  resultant structure obtained from the first
lithography and etching step is shown in FIG 5. After stripping the
photoresist from the structure, a new photoresist (not shown) is applied to
the  



structure shown in FIG 5. The new photoresist is then subjected to
lithography and etching so as  to provide second opening 68 in the
structure which exposes a surface of cured multilayer of  spun-on
dielectrics 52'. The second etching step includes one of the aforementioned
dry etching  processes. Of these various dry etching processes, it is
preferred to use RIE that includes  fluorine-based chemistries. Following
the second etch which exposes the cured multilayer of  spun-on dielectrics,
the second photoresist is stripped from the structure utilizing a
conventional  stripping process providing a structure such as shown in FIG
6. FIG 7 shows the structure after the pattern formed in the hard mask is
transferred to the  multilayer of spun-on dielectrics. Specifically, the
pattern transfer, which forms trench 70 in the  9 28 NOV 2005  WO 02/071467
PCT/US01/45816 multilayer of spun-on dielectrics, is carried out using a
dry etching process that includes oxygen  or reducing chemistry. In
accordance with the present invention, trench 70 may be a via or line  or
both. Following the pattern transfer to the multilayer of spun-on
dielectrics, the trench is then filled  with a conductive metal 74 and
planarized so as to provide the structure shown in FIG 8. An  optional, but
preferable liner material 72 may be formed in the trench prior to filling
with the  conductive metal. The term "conductive metal" is used herein to
denote a metal selected from  the group consisting of aluminum (Al), copper
(Cu), tungsten (W), silver (Ag) and other like  metals which are typically
used in interconnect structures. Alloys of these conductive metals  such as
Al-Cu are also contemplated herein. A preferred metal used in the present
invention is  copper. The metal is formed in the trench utilizing a
conventional deposition process such as  chemical vapor deposition (CVD),
plasma-assisted CVD, plating, sputtering, chemical solution  deposition and
other like deposition processes. The optional liner material employed in
the present invention includes any material which would  prevent the
diffusion of the conductive metal into the dielectric layers. Some examples
of such  



liners include, but are not limited to: TiN, TaN, Ti, Ta, W, WN, Cr, Nb and
other like materials  including combinations thereof. The liner material
may be formed in the trench utilizing conventional deposition processes
well known to those skilled in the art, including: CVD,  plasma-assisted
CVD, sputtering, plating and chemical solution deposition. After filling
the trench with a conductive metal, the structure is subjected to a
conventional  planarization process such as chemical-mechanical polishing
(CMP) which removes any  conductive metal above the polish stop layer. Note
that the planarization step also removes the  patterning layer of the hard
mask, but not the polish stop layer from the structure. Instead, the
polish stop layer remains on the surface of the structure. Because of this
reason, it is essential to  choose a polish stop layer that has a
dielectric constant that is relatively-low so as to not increase  the
effective dielectric constant of the interconnect structure. Following the
processing steps of the present invention additional via and wiring levels
may be  formed over the structure shown in FIG 8 by repeating the
processing steps of the present  invention. Thus, the inventive method can
be used to prepare interconnect structures that include  one or more wiring
and via levels present therein. 10 28 NOV 2005 WO 02/071467 PCT/US01/45816
The following example is given to illustrate the method of the present
invention as well as to  show some advantages thereof. 11 26 NOV 2005  WO
02/071467 PCT/US01/45816 Example  In this example, a
SiLK(r)/HOSP/SiLK(r)/HOSP dielectric stack was prepared and used in
forming an interconnect structure. Specifically, a bare 8 inch Si wafer was
used as the substrate  in this example. The wafer was treated with an
adhesion promoter by applying a 2.5 wt.%  



solution of an organosilane adhesion promoter in propylene glycol methyl
ether acetate  (PGMEA) to the wafer followed by spinning at about 3000 rpm
for about 30 seconds. The wafer  was then placed on a hot plate and was
baked at about 100C for about 90 seconds. This bake  promoted reaction of
the adhesion promoter to the surface of the wafer. After cooling to room
temperature, the wafer with adhesion promoter was rinsed with PGMEA to
remove excess  adhesion promoter. The wafer was flushed with about 30 ml of
PGMEA and then spun at about  3000 rpm for about 30 seconds. Following this
rinse, the wafer was baked on a 100C hot plate for about 1 minute to dry
the  solvent. After cooling to room temperature, the first layer of low-k
dielectric (SiLK(r)) was  applied. The SiLK(r) solution was placed on the
wafer and the wafer was spun at about 3000 rpm for about 30 seconds. After
spinning, the wafer was placed on a 100C hot plate for 1 minute to
partially dry the solvent. It was then transferred to a 400C hot plate and
baked for about 2  minutes. This time and temperature was sufficient to
render the resultant SiLK(r) film insoluble. After cooling, the wafer was
returned to the spinner. A solution of HOSP, diluted to achieve a  film
thickness of about 50 nm at a spin speed of about 3000 rpm, was applied the
wafer and spun  at 3000 rpm for about 30 seconds. After spinning, the wafer
was placed on a hot plate at 100C  for about 1 minute to partially dry the
solvent. It was then moved to a 400C hot plate for about  2 minutes to
partially crosslink the film. This time and temperature was sufficient to
render the  film insoluble. The wafer was then allowed to cool and was
returned to the spinner. The second layer of SiLK(r)  was applied to the
first layer. SiLK(r) was applied to the wafer and the wafer was spun at
about  3000 rpm for about 30 seconds. The wafer was placed on a 100C hot
plate for about 1 minute,  followed by a 400C hot plate for about 2
minutes. After cooling to room temperature, the wafer was returned to the
spinner. A two layer hard mask  was then applied as follows. A layer of
HOSP was applied. The HOSP solution, diluted to  achieve a film thickness
of about 500 A at a spin speed of about 3000 rpm, was applied to the 12 



WO 02/071467 PCT/US01/15816 2 8 NOV 2005 wafer and the wafer was spun at
about 3000 rpm for about 30 seconds, The wafer was then hot  plate baked at
about 100C for about 1 minute and about 400C for about 2 minutes. The cured
wafer containing the layers described above was placed in a PECVD reactor
and a 500  A layer of silicon nitride was deposited at about 350C, and then
a 1200 A layer of Si02 was  deposited at about 350C. Lithography and
etching processes are then performed as described in the text of the
present  application. The dual damascene structure is then completed using
standard process methods  known in the industry (the etched trench and via
opening are filled with a liner and then with Cu,  and the Cu is planarized
by CMP). During the final CMP process, the silicon nitride layer remains in
the structure and the SiO2 layer  deposited above is removed. While this
invention has been particularly shown and described with respect to
preferred  embodiments thereof, it will be understood by those skilled in
the art that the foregoing and other  changes in forms and details may be
made without departing from the spirit and scope of the  present invention.
It is therefore intended that the present invention not be limited to the
exact  forms and details described and illustrated, but fall within the
scope of the appended claims. 13 2 8 NOV 2005 -14 We claim: 1. interconnect
structure comprising: a substrate having a patterned multilayer of
dielectrics located thereon, said patterned  multilayer of dielectrics
including first and second porous low-k dielectrics which are directly
separated from each other by a buried etch stop layer, said first and
second porous low-k  dielectrics having a first composition, and said
buried etch stop layer is selected from the  



group consisting of an inorganic dielectric, an inorganic/organic hybrid
dielectric, and an  organic dielectric with the proviso that when the
buried etch stop layer is an inorganic  material then the first and second
porous low-k dielectrics are organic dielectrics, and when  the buried etch
stop layer is an organic material then the first and second porous low-k
dielectrics are inorganic dielectrics, said first composition and said
buried etch stop layer are  selected to provide an etch selectivity of at
least 10:1 or greater; a polish stop layer atop said patterned multilayer
of dielectrics over said second  porous low-k dielectric; and a metal
conductor comprising at least one line and at least one via located within
said  patterned multilayer of dielectrics, wherein said at least one line
is located in said second  porous low-k dielectric and said at least one
via is located in said first porous low-k dielectric. 2. The interconnect
structure of claim I wherein said first and second porous low-k-
dielectrics are organic dielectrics, and the buried etch stop layer is an
inorganic low-k  dielectric material or an inorganic/organic hybrid
material. 3. The interconnect structure of claim 2 wherein said first and
second porous low-k  organic dielectrics have a pore size of from about 1
to about 50 nm at a volume percent  porosity of from about 5 to about 35%.
4. The interconnect structure of claim 2 wherein said inorganic low-k
dielectric buried  etch stop layer is porous. [R:\LI BM ]65784.doc:RV H 2 8
NOV 2005 -15 5. The interconnect structure of claim 4 wherein said
inorganic porous low-k dielectric  etch stop layer has a pore size of from
about 5 to about 500 A at a volume percent porosity of  from about 5 to
about 80%. 6. The interconnect structure of claim 4 wherein said porous
inorganic low-k dielectric  buried etch stop layer has a density of from
about 2.52 gm/cm3 to about 0.53 gm/cm3. 



7. The interconnect structure of claim 2 wherein said first and second
porous low-k  organic dielectrics comprises C, 0 and H. 8. The interconnect
structure of claim 7 wherein said first and second porous low-k  organic
dielectrics are aromatic thermosetting polymeric resins. 9. The
interconnect structure of claim 2 wherein said buried etch stop layer
comprises Si,  0 and H, and optionally C. 10. The interconnect structure of
claim 8 wherein said buried etch stop layer comprises  HOSP, MSQ, TEOS,
HSQ, MSQ-HSQ copolymers, organosilanes, or any other Si-containing
material. 11. The interconnect structure of claim 1 wherein said first and
second porous low-k  dielectrics are low-k inorganic dielectrics, and said
buried etch stop layer is an organic low-k  dielectric. 12. The
interconnect structure of claim 11 wherein said first and second porous
low-k  inorganic dielectrics have a pore size of from about 5 to about 500
A at a volume percent  porosity of from about 5 to about 80%. 13. The
interconnect structure of claim 11 wherein said organic low-k dielectric
buried  etch stop layer is porous. [R:\LIBM]65784.doc:RV H 2 8 NOV 2005 -16
14. The interconnect structure of claim 13 wherein said organic porous
low-k dielectric  etch stop layer has a pore size of from about 1 to about
50 nm at a volume percent porosity of  from about 5 to about 35%. 15. The
interconnect structure of claim 11 wherein said organic dielectric etch
stop  comprises C, 0 and H. 16. The interconnect structure of claim 15
wherein said organic dielectric etch stop layer  is an aromatic
thermosetting polymeric resin. 



17. The interconnect structure of claim 11 wherein said first and second
porous low-k  inorganic dielectric layers comprise Si, 0 and H, and
optionally C. 18. The interconnect structure of claim 17 wherein said first
and second porous low-k  inorganic dielectric layers comprise HOSP, MSQ,
TEOS, HSQ, MSQ-HSQ copolymers,  organosilanes or any other Si-containing
material. 19. The interconnect structure of claim I wherein said first and
second porous low-k  dielectrics have a dielectric constant of from about
1.1 to about 3.5. 20. The interconnect structure of claim 19 wherein said
dielectric constant is from about  1.4 to about 3.0. 21. The interconnect
structure of claim 1 wherein said multilayer of dielectrics have an
effective dielectric constant of about 3.5 or less. 22. The interconnect
structure of claim 1 wherein said substrate is a dielectric, a wiring
level, an adhesion promoter layer, a semiconductor wafer or combinations
thereof. 23. The interconnect structure of claim 1 wherein said substrate
is a semiconductor wafer  having an adhesion promoter layer formed thereon.
[R:\LIBM ]65784.doc:RV H 28 NOV 2005 -17 24. The interconnect structure of
claim I wherein said polish stop layer is composed of  the same material as
the buried etch stop layer. 25. The interconnect structure of claim 1
wherein said polish stop layer is a spun-on low-k  inorganic or organic
dielectric. 26. The interconnect structure of claim 1 wherein said metal
conductor is composed of Al,  Cu, W, Ag or alloys thereof. 27. The
interconnect structure of claim 1 wherein said metal conductor is composed
of Cu. 28. The interconnect structure of claim I further comprising a liner
material formed within  said patterned multilayer of dielectrics prior to
deposition of said metal conductor. 



29. The interconnect structure of claim 28 wherein said liner material is
composed of TiN,  TaN, Ti, Ta, W, WN, Cr, Nb or combinations thereof. 30. A
method of fabricating a low-k dielectric plus metal conductor interconnect
structure  which comprises the steps of: (a) forming a multilayer of
spun-on dielectrics on a surface of a substrate, said multilayer  of
spun-on dielectrics including first and second porous low-k dielectrics
which are separated  from each other by a buried etch stop layer, said
first and second porous low-k dielectrics  having a first composition, and
said buried etch layer is selected from the group consisting of  an
inorganic dielectric, an inorganic/organic hybrid dielectric, and an
organic dielectric with  the proviso that when the buried etch stop layer
is an inorganic material then the first and  second porous low-k
dielectrics are organic dielectrics, and when the buried etch stop layer is
an organic material then the first and second porous low-k dielectrics are
inorganic dielectrics,  said first composition and said buried etch stop
layer are selected to provide an etch  selectivity of at least 10:1 or
greater; [R:'LIBM]65784.doc:RV H 2 8 NOV 2005 -18 (b) forming a hard mask
on said multilayer of spun-on dielectrics, said hard mask  including at
least a polish stop layer and a patterning layer atop said polish stop
layer; (c) forming an opening in said hard mask so as to expose a surface
of said multilayer of  spun-on dielectrics; (d) forming a trench in said
exposed surface of said multilayer of spun-on dielectrics  using said hard
mask as an etch mask; (e) filling said trench with at least a conductive
metal; and (f) planarizing said conductive metal stopping on said polish
stop layer formed on said  multilayer of spun-on dielectrics. 31. The
method of claim 30 wherein said multilayer of spun-un dielectrics is formed
by  



sequentially applying each layer of said multilayer by spin coating and
after each spin-on  coating step conducting a hot plate bake processing
step to drive off residual solvent from the  spun-on layer and to render
the spun-on layer insoluble. 32. The method of claim 30 wherein said
multilayer of spun-on dielectrics is cured after  conducting step (a). 33.
The method of claim 32 wherein said curing is a hot plate bake curing step
conducted  at a temperature of from about 250 to about 500C for about 30 to
about 500 seconds. 34. The method of claim 32 wherein said curing is a
furnace curing step conducted at a  temperature of from about 200 to about
500C for about 15 minutes to about 3.0 hours. 35. The method of claim 30
wherein said hard mask is formed by PECVD. 36. The method of claim 30
wherein said hard mask is formed by spin-on coating. 37. The method of
claim 30 wherein said hard mask comprises spun-on dielectrics and  curing
occurs after step (b). [R:\LIBM]65784.doc:RVH 2 8 NOV 2005 -19 38. The
method of claim 30 wherein step (d) includes two lithographic and etching
steps. 39. The method of claim 38 wherein said etching steps includes a dry
etching process  selected from the group consisting of reactive-ion etching
(RIE), ion beam etching and plasma  etching. 40. The method of claim 38
wherein said etching steps comprise RIE in which fluorine  based chemistry
is employed. 41. The method of claim 30 wherein step (d) includes oxygen or
reducing gas based  etching processes. 42. The method of claim 30 wherein
said trench is a line, a via or a combination thereof. 43. The method of
claim 30 wherein said trench fill includes a deposition process selected
from the group consisting of chemical vapor deposition (CVD),
plasma-assisted CVD, plating,  



sputtering and chemical solution deposition. 44. The method of claim 30
wherein prior to conducting step (e) a liner material is formed  in said
trench. 45. The method of claim 30 wherein step (f) includes
chemical-mechanical polishing. 46. The method of claim 30 wherein said
first and second porous low-k dielectrics are  organic dielectrics, and the
buried etch stop layer is an inorganic low-k dielectric material or  an
inorganic/organic hybrid material. 47. The method of claim 46 wherein said
first and second porous low-k organic dielectrics  have a pore size of from
about 1 to about 50 nm at a volume percent porosity of from about 5  to
about 35%. [R:\LIBM]65784,doc:RVH 28 NOV 2005 -20 48. The method of claim
46 wherein said inorganic low-k dielectric buried etch stop layer  is
porous. 49. The method of claim 48 wherein said inorganic porous low-k
dielectric etch stop layer  has a pore size of from about 5 to about 500 A
at a volume percent porosity of from about 5 to  about 80%. 50. The method
of claim 48 wherein said inorganic porous low-k etch stop layer has a
density from about 2.52 gm/cm3 to about 0.53 gm/cm3. 51. The method of
claim 46 wherein said first and second porous low-k organic dielectrics
comprise C, 0 and H. 52. The method of claim 51 wherein said first and
second porous low-k organic dielectrics  are aromatic thermosetting
polymeric resins. 53. The method of claim 46 wherein said inorganic buried
etch stop layer comprises Si, 0  and H, and optionally C. 54. The method of
claim 53 wherein said inorganic buried etch stop layer comprises  



HOSP, MSQ, TEOS, HSQ, MSQ-HSQ copolymers, organosilanes or any other
Si-containing  material. 55. The method of claim 30 wherein said first and
second porous low-k dielectrics are  low-k inorganic dielectrics, and said
buried etch stop layer is an organic low-k dielectric. 56. The method of
claim 55 wherein said first and second porous low-k inorganic  dielectrics
have a pore size of from about 5 to about 500 A at a volume percent
porosity of  from about 5 to about 80%. [R:\LIBM]65784.doc:RVH 2 8 NOV 2005
-21  57. The method of claim 55 wherein said organic low-k dielectric
buried etch stop layer is  porous. 58. The method of claim 57 wherein said
organic porous low-k dielectric etch stop layer  has a porosity of from
about 1 to about 50 nm at a volume percent porosity of from about 5 to
about 35%. 59. The method of claim 57 wherein said organic dielectric etch
stop layer comprises C, 0  and H. 60. The method of claim 59 wherein said
organic dielectric etch stop layer is an aromatic  thermosetting polymeric
resin. 61. The method of claim 57 wherein said first and second porous
low-k inorganic layers  comprise Si, 0 and H, and optionally C. 62. he
method of claim 61 wherein said first and second porous low-k inorganic
layers  comprise HOSP, MSQ, TEOS, HSQ, MSQ-HSQ copolymers, orgaosilanes or
any other Si- containing material. 63. A method of fabricating a low-k
dielectric plus metal conductor interconnect structure  which comprises the
step of: forming a multilayer of spun-on dielectrics on a surface of a
substrate, said multilayer  



of spun-on dielectrics including first and second porous low-k dielectrics
which are separated  from each other by a buried etch stop layer, said
first and second porous low-k dielectrics  having a first composition, and
said buried etch layer is selected from the group consisting of  an
inorganic dielectric, an inorganic/organic hybrid dielectric, and an
organic dielectric with  the proviso that when the buried etch stop layer
is an inorganic material then the first and  second porous low-k
dielectrics are organic dielectrics, and when the buried etch stop layer is
an organic material then the first and second porous low-k dielectrics are
inorganic dielectrics, [R:\LIBM]65784.doc:RV H 28 NOV 2005 -22 said first
composition and said buried etch stop layer are selected to provide an etch
selectivity of at least 10:1 or greater. 64. The method of claim 63 wherein
said multilayer of spun-on dielectrics is formed by  sequentially applying
each layer of said multilayer by spin coating and after each spin-on
coating step conducting a hot plate bake processing step to drive off
residual solvent from the  spun-on layer and to render the spun-on layer
insoluble. 65. The method of claim 63 wherein said multilayer of spun-on
dielectrics is cured. 66. The method of claim 65 wherein said curing is a
hot plate bake curing step conducted  at a temperature of from about 250 to
about 500C for about 30 to about 500 seconds. 67. The method of claim 65
wherein said curing is a furnace curing step conducted at a  temperature of
from about 200 to about 500C for about 15 minutes to about 3.0 hours. 68.
The method of claim 67 wherein said inorganic buried etch stop layer
comprises Si, 0  and H, and optionally C. 69. The method of claim 68
wherein said inorganic buried etch stop layer comprises  HOSP, MSQ, TEOS,
HSQ, MSQ-HSQ copolymers, organosilanes or any other Si-containing
material. 70. The method of claim 63 further comprising a hard mask formed
by plasma enhanced  



chemical vapor deposition atop said multilayer of spun-on dielectrics. 71.
The method of claim 63 further comprising a hard mask formed by spin-on
coating  atop said multilayer of spun-on dielectrics. [R:\LIBM
]65784.doc:RV H 28 NOV 2005 -23 72. The method of claim 63 wherein said
first and second porous low-k dielectrics are  organic dielectrics, and the
buried etch stop layer is an inorganic low-k dielectric material or  an
inorganic/organic hybrid material. 73. The method of claim 72 wherein said
first and second porous low-k organic dielectrics  have a pore size of from
about 1 to about 50 nm at a volume percent porosity of from about 5  to
about 35%. 74. The method of claim 72 wherein said inorganic low-k
dielectric buried etch stop layer  is porous. 75. The method of claim 74
wherein said inorganic porous low-k dielectric etch stop layer  has a pore
size of from about 5 to about 500 A at a volume percent porosity of from
about 5 to  about 80%. 76. The method of claim 72 wherein said first and
second porous low-k organic dielectrics  comprise C, 0 and H. 77. The
method of claim 76 wherein said first and second porous low-k organic
dielectrics  are aromatic thermosetting polymeric resins. 78. The method of
claim 63 wherein said first and second porous low-k dielectrics are  low-k
inorganic dielectrics, and said buried etch stop layer is an organic low-k
dielectric. 79. The method of claim 78 wherein said first and second porous
low-k inorganic  dielectrics have a pore size of from about 5 to about 500
A at a volume percent porosity of  from about 5 to about 80%. 80. The
method of claim 78 wherein said organic low-k dielectric buried etch stop
layer is  



porous. [R:\LIBM]65784.doc:RVH 28 Nov 2005 -24 81. The method of claim 80
wherein said organic porous low-k dielectric etch stop layer  has a
porosity of from about 1 to about 50 nm at a volume percent porosity of
from about 5 to  about 35%. 82. The method of claim 80 wherein said organic
dielectric etch stop layer comprises C, 0  and H. 83. The method of claim
82 wherein said organic dielectric etch stop layer is an aromatic
thermosetting polymeric resin. 84. The method of claim 78 wherein said
first and second porous low-k inorganic layers  comprise Si, 0 and H, and
optionally C. 85. The method of claim 84 wherein said first and second
porous low-k inorganic layers  comprise HOSP, MSQ, TEOS, HSQ, MSQ-HSQ
copolymers, organosilanes or any other Si- containing material. 86. The
method of claim 63 wherein said buried etch stop layer has a density from
about  2.52 gm/cm3 to about 0.53 am/cm3. 87. An interconnect structure
comprising: a substrate having a patterned multilayer of dielectrics
located thereon, said patterned  multilayer of dielectrics including first
and second porous low-k dielectrics which are  separated from each other by
a porous buried etch stop layer, said first and second porous  low-k
dielectrics having a first composition, and said buried etch layer having a
second  composition which is different from said first composition; a
polish stop layer located on said patterned multilayer of spun-on
dielectrics over said  second porous low-k dielectric; and a metal
conductor located within said patterned multilayer of dielectrics. 



[R:\LIBM]65784.doc:RV H 2 8 NOV 2005 -25 88. The interconnect structure of
claim 87 wherein said first and second porous low-k- dielectrics are
organic dielectrics, and the buried etch stop layer is an inorganic low-k
dielectric material or an inorganic/organic hybrid material. 89. The
interconnect structure of claim 88 wherein said first and second porous
low-k  organic dielectrics have a pore size of from about 1 to about 50 nm
at a volume percent  porosity of from about 5 to about 35%. 90. The
interconnect structure of claim 87 wherein said porous buried etch stop
layer is  an inorganic low-k dielectric having a pore size of from about 5
to about 500 A at a volume  percent porosity of from about 5 to about 80%.
91. The interconnect structure of claim 88 wherein said first and second
porous low-k  organic dielectrics comprises C, 0 and H. 92. The
interconnect structure of claim 91 wherein said first and second porous
low-k  organic dielectrics are aromatic thermosetting polymeric resins. 93.
The interconnect structure of claim 88 wherein said inorganic buried etch
stop layer  comprises Si, 0 and H, and optionally C. 94. The interconnect
structure of claim 93 wherein said inorganic buried etch stop layer
comprises HOSP, MSQ, TEOS, HSQ, MSQ-HSQ copolymers, organosilanes, or any
other Si- containing material. 95. The interconnect structure of claim 87
wherein said first and second porous low-k  dielectrics are low-k inorganic
dielectrics, and said buried etch stop layer is an organic low-k
dielectric. [R:\LIBM]65784.doc:RV H 2 8 NOV 2005 -26 



96. The interconnect structure of claim 95 wherein said first and second
porous low-k  inorganic dielectrics have a pore size of from about 5 to
about 500 A at a volume percent  porosity of from about 5 to about 80%. 97.
An interconnect structure comprising at least a multilayer of spun-on
dielectrics  located on a surface of a substrate, said multilayer of
spun-on dielectrics including first and  second porous low-k dielectrics
which are separated from each other by a porous buried etch  stop layer,
said first and second porous low-k dielectrics having a first composition,
and said  buried etch stop layer having a second composition which is
different from said first  composition. 98. The interconnect structure of
claim 97 wherein said multilayer of spun-on dielectrics  includes cured
dielectrics. 99. The interconnect structure of claim 97 wherein said first
and second porous low-k  dielectrics are organic dielectrics, and the
buried etch stop layer is an inorganic low-k  dielectric material or an
inorganic/organic hybrid material. 100. The interconnect structure of claim
99 wherein said first and second porous low-k  organic dielectrics have a
pore size of from about 1 to about 50 nm at a volume percent  porosity of
from about 5 to about 35%. 101. The interconnect structure of claim 97
wherein said porous buried etch stop layer  comprises an inorganic low-k
dielectric that has a porous size of from about 5 to about 500 A  at a
volume percent porosity of from about 5 to about 80%. 102. The interconnect
structure of claim 99 wherein said first and second porous low-k  organic
dielectrics comprise atoms of C, 0 and H. 103. The interconnect structure
of claim 102 wherein said first and second porous low-k  organic
dielectrics are aromatic thermosetting polymeric resins. [R:\LIBM ]
65784.doc:RV H 28 NOV 2005 -27 



104. The interconnect structure of claim 101 wherein said inorganic buried
etch stop layer  comprises atoms of Si, 0 and H, and optionally C. 105. The
interconnect structure of claim 104 wherein said inorganic buried etch stop
layer  comprises HOSP, MSQ, TEOS, HSQ, MSQ-HSQ copolymers, organosilanes or
any other Si- containing material. 106. The interconnect structure of claim
97 wherein said first and second porous low-k  dielectrics are low-k
inorganic dielectrics and said buried etch stop layer is an organic low-k
dielectric. 107. The interconnect structure of claim 106 wherein said first
and second low-k inorganic  dielectrics have a pore size of from about 5 to
about 500 A at a volume percent porosity of  from about 5 to about 80%.
108. The interconnect structure of claim 106 wherein said organic porous
low-k buried etch  stop layer has a porosity of from about 1 to about 50 nm
at a volume percent porosity of from  about 5 to about 35%. 109. The
interconnect structure of claim 106 wherein said organic low-k dielectric
buried  etch stop layer comprises atoms of C, 0 and H. 110. The
interconnect structure of claim 109 wherein said organic low-k dielectric
buried  etch stop layer is an aromatic thermosetting polymeric resins. 111.
The interconnect structure of claim 106 wherein said first and second
porous low-k  inorganic dielectric layers comprise atoms of Si, 0 and H,
and optionally C. [R:\LIBM]65784.doc:RVH 2 8 NOV 2005 -28 112. The
interconnect structure of claim 111 wherein said first and second porous
low-k  inorganic layers comprise HOSP, MSQ, TEOS, HSQ, MSQ-HSQ copolymers,
organosilanes  or any other Si-containing material. 113. The interconnect
structure of claim 97 wherein said porous low-k buried etch stop  



layer comprises an inorganic material that has a density from about 2.52
gm/cm3 to about 0.53  gm/cm3. 114. The interconnect structure of claim 87
wherein said porous buried etch stop layer  comprises an organic low k
dielectric that has a pore size of from about 1 to about 50 nm at a  volume
percent porosity of from about 5 to about 35%. 115. The interconnect
structure of claim 114 wherein said organic dielectric etch stop  comprises
C, 0 and H. 116. The interconnect structure of claim 114 wherein said
organic dielectric etch stop layer  is an aromatic thermosetting polymeric
resin. 117. The interconnect structure of claim 114 wherein said first and
second porous low-k  inorganic layers comprise Si, 0 and H, and optionally
C. 118. The interconnect structure of claim 117 wherein said first and
second porous low-k  inorganic layers comprise HOSP, MSQ, TEOS, HSQ,
MSQ-HSQ copolymers, organosilanes  or any other Si-containing material.
119. The interconnect structure of claim 87 wherein said first and second
low-k dielectrics  have a dielectric constant of from about 1.1 to about
3.5. 120. The interconnect structure of claim 87 wherein said multilayer of
spun-on dielectrics  have an effective dielectric constant of about 3.5 or
less. [R: \LIBM ] 65784.doc:RV H 28 NOV 2005 -29 121. The interconnect
structure of claim 87 wherein said substrate is a dielectric, a wiring
level, an adhesion promoter layer, a semiconductor wafer of combinations
thereof. 122. The interconnect structure of claim 87 wherein said substrate
is a semiconductor wafer  having an adhesion promoter layer formed thereon.
123. The interconnect structure of claim 87 wherein said polish stop layer
is composed of  the same material as the porous buried etch stop layer. 



124. The interconnect structure of claim 87 wherein said polish stop layer
is a spun-on low- k inorganic or organic dielectric. 125. The interconnect
structure of claim 87 wherein said metal conductor is composed of  Al, Cu,
W, Ag or alloys thereof. 126. The interconnect structure of claim 87
wherein said metal conductor is composed of  Cu. [R:\LIBM)65784.doc:RVH 


