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METHOD FOR FORMING A DIELECTRIC
TANTALUM NITRIDE LAYER AS AN ANTI-
REFLECTIVE COATING (ARC)

FIELD OF THE INVENTION

The present invention relates to semiconductor devices in
general, and more particularly to semiconductor devices
having anti-reflective coatings to aid in photolithography
steps, such as those used to form in a dual damascene
interconnect structure.

BACKGROUND OF THE INVENTION

The semiconductor industry’s continuing drive toward
integrated circuits with ever decreasing geometries, coupled
. with its pervasive use of highly reflective materials, such as
polysilicon, aluminum, and :metal silicides, has lead to
increased photolithographic patterning problems. Unwanted
reflections from these underlying reflective materials during
the photoresist patterning process often cause the resulting
photoresist patterns to be distorted.

Anti-reflective coatings (ARCs) have been developed to
minimize the adverse impact due to reflectance from these
reflective materials. In many instances, these ARCs are
conductive materials which are deposited as a blanket layer
on top of metal and simultaneously patterned with the metal
to form interconnects. A problem with these ARCs is that
many of these materials cannot be used in applications such
as dual damascene, wherein the metal layer is not patterned.
In a dual damascene application, openings are formed in the
interlayer dielectric, and the metal is blanketly deposited in
those openings and subsequently polished back to form a
planar inlaid plug. In such application, the metal layer is
never etched and therefore, any conductive ARC on top of
the inlaid metal would cause the metal plugs to be electri-
cally short circuited together through the conductive ARC.

Some dicelectric ARCs are also known, such as silicon rich
silicon nitride or aluminum nitride, but a disadvantage with
these ARCs is that they are most suitable for deep ultraviolet
(DUV) radiation, whereas a vast majority of photolithogra-
phy steps occur at higher wave lengths such as I-line or
G-line where these ARCs are not optimal.

Accordingly, there is a need for an improved semicon-
ductor manufacturing operation which utilizes an anti-
reflective coating that is applicable to the more prevalent
Lline or G-line lithographies and which can be used in
applications, such as dual damascene, which require ARCs
that are nonconductive and potentially used as a damascene
etch stop layer.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1-5 illustrate in cross-section a portion of a semii-
conductor device having a dual damascene structure utiliz-
ing an anti-reflective coating in accordance with one
embodiment of the present invention.

FIG. 6 is an x-y graph illustrating the reflectivity of a dual
damascene structure without having an ARC layer present.

FIG. 7 is an x-y graph illustrating the refiectivity of the
same dual damascene structure having a dielectric tantalum
nitride layer used as an ARC between the first and second
dielectric layers of the dual damascene structure.

FIG. 8 is an x-y graph illustrating the reflectivity in the
dual damascene structure wherein a dielectric -tantalum
nitride ARC is located between the first dielectric layer and
the metal layer of the dual damascene structure.

FIGS. 9-12 illustrate in cross-section a portion of a
semiconductor device in which an ARC is used at the bottom
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of a dual damascene structure in accordance with an alter-
native embodiment of the present invention.

FIGS. 13-15 illustrate in cross-section an alternative
process which may be used to form a dual damascene
structure having an ARC layer in accordance with the
present invention.

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT

Generally, the present invention involves using a dielec-
tric phase of tantalum nitride (Ta,N.)in conjunction with
damascene or dual inlaid metalization processing.
Specifically, a conductive region is provided overlying the
surface of a semiconductor wafer. A damascene-type contact
is etched to expose the conductive region. The damascene
process typically involves deposition of two dielectric layers
with a silicon nitride (PEN) in the middle as an etch stop
material. In one form, an opening with a small width (via)
is formed using the PEN as an etch stop, followed by a
formation of a larger opening (interconnect trench). The
photolithographic processing used to form this damascene
contact would be benefited by the use of an antireflective
coating (ARC) layer. In order to reduce reflected light,
reduce destructive and constructive interference from reflec-
tive light, and reduce adverse effects of light reflection
during photoresist processing, a tantalum nitride dielectric
layer (Ta;N,)is formed overlying the patterned inlaid con-
ductive region to function as an anti-reflective coating
(ARC).

The use of this dielectric phase tantalum nitride ARC
layer provides several advantages. First, the tantalum nitride
ARC layer made of Ta,Nshas superior light absorption
qualities beyond other known ARC layers when I line photo
processing is used. In addition, the dielectric phase of
tantalum nitride (Ta,N)is non-conductive and will therefore
not produce electrical short circuits of the inlaid damascene
structure. In addition, the Ta,N; dielectric ARC layer may be
deposited between the two dielectric Iayers (or oxide layers)
to replace the PEN layer so that the tantalum nitride ARC
layer can serve the dual purpose of being an anti-reflective
coating and being an etch stop layer used to form the
damascene contact. In addition, the Ta,N; coating may be
deposited directly on top of the underlying conductive
region as a barrier layer which prevents atoms of copper or
like atoms from diffusing into adjacent dielectric regions.

The use of a dielectric tantalum nitride layer as an ARC
coating/etch stop layer/barrier material can be better under-
stood with reference to FIGS. 1-12.

FIGS. 1-5 illustrate a method for forming a semiconduc-
tor structure 10 using a dielectric phase tantalum nitride
(Ta;Ns) anti-reflective coating (ARC) layer. In FIG. 1, a
semiconductor substrate 12 is provided. Typically, the anti-
reflective layer processing taught herein is performed
between conductive layers of an integrated circuit which
may comprise one or more layers of polysilicon, amorphous
silicon, silicides, salicides, metal regions, refractory metals,
and the like. Therefore, semiconductor substrate 12 not only
includes a semiconductor wafer portion, but may also
include a plurality of dielectric and conductive layers as are
necessary to form active devices on a semiconductor sub-
strate. A conductive region 14 is formed overlying the
semiconductor substrate 12 which contains the active cir-
cuitry (not specifically illustrated in FIG. 1). The conductive
region 14 is used to electrically connect one active element
in the substrate 12 to one or more other active element in the
substrate 12 as is known in the art. Conductive region 14 is
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preferably made of 99% aluminum with a remainder of the
material comprising copper. In another form, the conductive
region 14 may be copper, polysilicon, gold, or any like
conductive layer which has a surface that is reflective to light
during photolithography processing. The layer 14 may be
formed by a damascene process or may be patterned and
etched using conventional photolithography and etch tech-
nology.

A first dielectric layer 16 is deposited over the conductive
region 14. In a preferred form, dielectric layer 16 is a
tetraethelorthosilicate (TEOS) layer. A dielectric tantalum
nitride layer Ta;Niis deposited overlying the first dielectric
layer 16. In a preferred form. the layer 18 is deposited
having a thickness of 100 angstroms to 1000 angstroms,
however, any thickness of layer 18 will provide at least some
anti-reflective properties. A second dielectric layer 20 is then
deposited over the dielectric tantalum nitride layer 18.Ina
preferred form, the second dielectric layer 20 is a TEOS
dielectric layer.

In FIG. 1, a photoresist material 22 is formed overlying
the second dielectric layer 20. A portion of the photoresist 22
is exposed to light or some radiation while other portions of
the photoresist 22 are shielded or masked from exposure to
the light. Typical wavelengths of light used for this exposure
process is a wavelength selected from the range of 200
nanometers to 440 nanometers. When this light is selectively
exposed to photoresist layer 22. the light passes through
layer 22, through layer 20, and will encounter the anti-
reflective coating dielectric tantalum nitride layer 18. The
dielectric tantalum nitride layer 18 will attenvate (via
absorption of energy) some of the light passing through layer
18 and will also phase shift some of the light through layer
18 so that reflection off a surface of layer 14 will not
adversely impact the light exposure and subsequent devel-
opment of portions of the photoresist 22. Due to the presence
of layer 18, the dimensions of various openings through the
photoresist 22 are rendered more controllable and an open-
ing 24 can be developed through photoresist 22 in a manner
that is much more manufacturable than openings which are
manufactured using no anti-reflective coating layer.
Therefore, FIG. 1 illustrates an opening 24 which is superior
to other openings formed in the prior art due to the presence
of the ARC dielectric tantalum nitride layer 18.

It is important to note that the attenuation properties of the
Ta,N; dielectric tantalum nitride layer 18 is maximized at a
wavelength of roughly 300 nanometers. Optimal attenuation
of reflection is also achieved when the thickness of the
dielectric tantalum nitride layer 18 is between 100 ang-
stroms and 1000 angstroms. An optimal thickness being
roughly 500 angstroms in most circumstances. Therefore,
the dielectric tantalum nitride layer 18 is a superior anti-
reflective coating layer when used for I line processing and
other photolithographic processing involving light exposure
in the vicinity of 300 nanometers.

FIG. 2 illustrates that the opening 24 in the photoresist
layer 22 is extended through the second dielectric layer 20
to form a first portion 26 of a contact opening. The chemistry
used to etch the opening 26 in second dielectric layer 22 is
selective to the layer 18. Therefare, the dielectric tantalum
nitride layer 18 functions as an etch stop for the etching
process used to form the opening 26. In FIG. 2, the photo-
resist 22 is illustrated as being removed from the semicon-
ductor structure 10 after formation of the opening 26. While
this photoresist removal is performed in FIG. 2ina preferred
method, in another form, photoresist 22 may remain on the
surface of the semiconductor structure 10 and be removed
subsequently with photoresist 28 of FIG. 3. The dielectric
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4
tantalum nitride layer is preferably etched via a plasma
fluorine chemistry (CF,).

FIG. 3 illustrates that photoresist 28 is deposited overly-
ing the second dielectric layer 20 and the dielectric tantalum
nitride layer 18. A second masking and photolithographic
process is used to expose the photoresist 28 to light wherein
the anti-reflective dielectric tantalum nitride layer 18 is once
again used to reduce the adverse effects of light reflection
from the surface of conductive region 14 to improve the
critical dimension control of openings formed through pho-
toresist layer 28. FIG. 3 illustrates that the opening 30
formed through photoresist layer 28 has a width which is
less than a width of the opening formed through photoresist
layer 22 and second dielectyic layer 20. This two-tier etch
processing is typical when forming damascene contacts
since the opening formed through layer 20 is used to provide
an electrical interconnect portion of conductive material
between two contact openings and the opening formed using
opening 30 as used to form a one contact portion of the
damascene electrical interconnect.

FIG. 4 illustrates that the opening 30 through the photo-
resist layer 28 is extended through the anti-reflective coating
dielectric tantalum nitride layer 18 and the first dielectric
layer 16 to expose a top surface of the conductive region 14.
Therefore, the processing illustrated in FIGS. 24 result in
a two tier contact having a first portion 26 and a second
portion 32 wherein a width of the portion 26 is greater than
a width of the portion 32 as illustrated in FIG. 4. In FIG. 4,
the photoresist layer 28 is removed from a surface of a
semiconductive structure 10.

FIG. 5 illustrates that a conformal conductive layer is
deposited overlying the semiconductor structure 10 and that
this layer is chemically mechanically polished (CMP) or
processed via resist etch back (REB) technology to form a
planarized conductive plug 36 within the first portion 26 and
second portion 32 of the opening formed via the processing
illustrated in FIG. 4. It is important to note that since the
layer 18 is a dielectric tantalum nitride layer. the layer 18
does not need to be isolated from any one of layer 14 or
conductive plug 36 by dielectric spacers or additional depo-
sition steps. Therefore, by using a dielectric tantalum nitride
layer 18: (1) refiection from layer 14 is reduced to improve
photoresist and photolithographic processing; (2) layer 18 is
used as an etch stop to properly form damascene contacts;
and (3) no additional processing steps are needed to deposit
materials which isolate the conductive plug 36 from the
layer 18 since the tantalum nitride layer 18 is nonconductive.
Therefore, in summary, FIGS. 1-5 illustrate a method for
forming an inter-metal damascene contact using a dielectric
tantalum nitride layer 18 which is superior to that taught in
the prior art.

FIG. 6 illustrates, in an x-y plot, the percentage reflec-
tivity of photolithographic light versus the thickness of the
dielectric layer 16. FIG. 6 illustrates the reflectivity for light
having a wavelength of 365 nanometers. It should be noted,
however, that the reflectivity of nearly any wavelength of
light and nearly any thickness of TEOS is going to be
substantial in a manner similar to that illustrated in FIG. 6.
FIG. 6 illustrates that when no ARC layer (like layer 18
taught herein) is placed onto a semiconductor substrate as
illustrated in FIGS. 1-5, the reflectivity of light from the
surface of conductive region 14 is roughly 90%. This
reflected light may cause constructive or destructive inter-
ference during photolithographic processing which will ren-
der the critical dimensions (e.g. width) of contact openings
to vary significantly. In addition, the reflected light may
result in photoresists not being properly exposed to light and
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not being properly developed. When photoresist is not
properly exposed to light, the yield of the semiconductor
device may be decreased. Therefore, FIG. 6 illustrates the
need for reducing light reflectivity from the layer 14 so that
photoresist processing can be improved.

FIG. 7 illustrates the reflectivity percentage from the
surface of the conductive region 14 once the ARC dielectric
tantalum nitride layer 18 is in place as illustrated in FIGS.
1-5. FIG. 7 clearly indicates that a dielectric tantalum nitride
layer 18 when formed to a thickness of between 100
angstroms and roughly 800 angstroms can significantly
reduce the reflectivity percentage of light from the surface of
conductive layer 14. This significant reduction of reflected
light results in a more controlled critical dimension process
and a higher yield photoresist process than that previously
available via the reflection illustrated in FIG. 6.

FIG. 8 illustrates that the tantalum nitride layer 18 of
FIGS. 1-5 may be positioned at the interface of layers 14
and 16 instead of between layers 16 and 20 as in FIG. 1
while still obtaining significant reflection reduction. In
addition, the dielectric tantalum nitride layer also provides a
diffusion barrier for metals such as copper which is known
to diffuse ecasily through dielectric materials (TEOS and
polyimide). Therefore, in an alternate embodiment, the layer
18 may be placed between the layer 14 and the layer 16 and
not in between the layer 16 and the layer 20 as illustrated in
FIG. 1. In yet another embodiment, the anti-reflective layer
18 may be placed between the second dielectric layer 20 and
the photoresist layer 22. Experimentation has shown that
this upper placement of the dielectric tantalum nitride layer
18 still results in significant reduction in light reflectivity
similar to that indicated in FIGS. 7 and 8.

Given that the tantalum nitride dielectric layer 18 may be
positioned at different places within the interlevel dielectric
composite, FIGS. 9-12 illustrate and alternate embodiment.
FIG. 9 illustrates a substrate 12 which is analogous to the
substrate illustrated in FIG. 1. A conductive region 14 is
deposited where conductive region 14 is analogous to the
conductive region 14 of FIG. 1. The dielectric tantalum
nitride layer 18 is deposited on top of the conductive region
14 as illustrated in FIG. 9. A dielectric layer 16 which is
analogous to the dielectric layer 16 of FIG. 1 is then
deposited overlying the dielectric tantalum nitride layer 18.
A second etch stop layer or anti-reflective coating layer 42
is then deposited overlying the first dielectric layer 16. Layer
42 may be made of dielectric tantalum nitride (Ta,Ns)or may
be made of other dielectric anti-reflective coatings such as
silicon rich silicon nitride. An opening 44 is etched through
layer 42 using conventional photolithographic and etch
processing.

After formation of the opening 44 as illustrated in FIG. 9,
a second dielectric layer 20 is deposited overlying the
opening 44 and the layer 42. Dielectric layer 20 in FIG. 9 is
analogous to the dielectric layer 20 of FIG. 1. A polish stop
layer 46 is then deposited overlying a top portion of the
dielectric layer 20. The polish stop layer 46 may be formed
from tantalum nitride (Ta;Ns)or may be formed by any
polish stop material which is suitable for stopping a chemi-
cal mechanical polishing (CMP) operation. It is important to
note that any one layer, several layers, or all of the layers 18,
42, and 46 may be used to provide anti-reflective properties
during the formation of the semiconductor structure 40.

FIG. 10 illustrates that a photoresist layer 48 is formed
over a top of the polish stop layer 46. The photoresist layer
48 of FIG. 10 is analogous to the photoresist layer 22 of FIG.
1. Therefore, the opening 24 of FIG. 1 is analogous to the
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6

opening 50 of FIG. 10. It is important to note that the
opening 50 through the photoresist layer 48 has a width
which is greater than a width of the opening 44 as illustrated
in FIG. 10.

FIG. 11 illustrates that the polish stop layer 46 and the
second dielectric layer 20 are etched by exposing the layers
46 and 20 to an etch chemistry. The etch chemistry used to
etch the dielectric layer 20 is selective to the layer 42.
Therefore, layer 42 will provide a self-alignment mechanism
whereby the etch chemistry used to etch layers 20 and 16
will automatically, in a self-aligning manner, allow for the
formation of a first opening portion 52 and a second opening
portion 54. The first opening portion 52 has a width which
is greater than the second opening portion 54 due to the
smaller radius opening 44 of FIG. 10. Therefore, the final
structure resulting in FIG. 11 is nearly identical to the
structure illustrated in FIG. 4 with the exception of the
additional layers 46 and 42 illustrated in FIG. 11.

FIG. 12 illustrates that a conductive layer 58 is deposited
and is chemical mechanically polished (CMPed) to form a
conductive plug 58. Conductive plug 58 forms an electrical
interconnect portion and an electrical contact portion which
allows for electrical signals to be provided between conduc-
tive region 14 and other conductive portions of the substrate
12.

FIGS. 13-15 illustrate an alternative embodiment for
forming a dual damascene opening 34 in accordance with
another embodiment of the present invention. In this
embodiment, rather than forming the larger portion of the
dual damascene opening first as in FIGS. 1-5, the smaller
portion of the opening is formed first. More specifically, in
reference to FIG. 13, photoresist mask 60 is formed over-
lying substrate 12, conductive region 14, first dielectric layer
16, dielectric tantalum nitride layer 18, and second dielectric
layer 20. An opening 62 is formed in photoresist mask 60,
and the device is etched to form a first portion 64 of an
opening through second dielectric layer 20 and dielectric
tantalum nitride layer 18, as illustrated in FIG. 13. First
portion 64 of the opening is used to define the smaller hole
opening portion of the dual damascene structure. After
forming first portion 64, another photoresist mask 66 is
formed on the device and is patterned to include an opening
68, as illustrated in FIG. 14. Opening 68 will be used to
define the larger portion of the damascene opening while
also etching a smaller opening in the dielectric layer 16. An
etch operation is used while photoresist mask 66 is in place
to etch exposed portions of the second dielectric layer 20 and
the dielectric tantalum nitride layer within opening 68.
Further, the etch will expose portions of first dielectric layer
16 within first portion 64 of an opening to the same etch
chemistry. Accordingly, the second etch step will simulta-
neously be etching the first and second dielectric layers to
ultimately form damascene opening 34 which when finished
is the same as that formed in reference to FIG. 14. Therefore,
FIGS. 13-15 illustrate that there are a variety of processing
sequences which may be used to form a damascene structure
in accordance with the present invention, and that the choice
of one of these methods over another when used in con-
junction with a dielectric tantalum nitridé ARC layer in
accordance with the present invention is not restrictive.

Thus, it is apparent that there has been provided a method
for providing a dielectric tantalum nitride layer to function
as an anti-reflective coating (ARC) and/or an etch stop layer
and/or a diffusion barrier in a semiconductor structure.
Those skilled in the art will recognize that modifications and
variations may be made to the teachings herein without
departing from the spirit and scope of the invention. It



5,741,626

7

should be noted that the absorption coefficient or extinction
coefficient (K) of the dielectric tantalum nitride herein
should be greater than 0.25 and preferably between 0.25
through 1.0 for an effective ARC layer. By using reactive ion
sputtering to form the dielectric tantalum nitrite a K value
within this K range. Therefore, it is intended that this
invention encompass all such variations and modifications
as fall within the scope of the appended claims.

We claim:

1. A method for forming a semiconductor structure, the
method comprising the steps of:

forming a conductive region;

forming a dielectric tantalum nitride layer of the formula
Ta,N; overlying the conductive region;

depositing a photoresist layer overlying the tantalum
nitride layer; and

exposing the photoresist layer to light to molecularily
alter a portion of the photoresist layer wherein the
dielectric tantalum nitride layer attenuates light
reflected from the conductive region so that the light
reflected from the conductive region has a reduced
effect on the portion of the photoresist layer which is
molecularly altered.

2. The method of claim 1 wherein the step of forming the

dielectric tantalum nitride layer comprises:

forming the dielectric tantalum nitride layer so that the
dielectric tantalum nitride layer is in contact with the
conductive region.

3. The method of claim 2 further comprising:

forming an oxide layer overlying the dielectric tantalum
nitride layer where the oxide layer is in contact with
both the dielectric tantalum nitride layer and the pho-
toresist layer.

4. The method of claim 1 further comprising:

forming a first oxide layer underlying the dielectric tan-
talum nitride layer and overlying the conductive region;
and

forming a second oxide layer overlying the dielectric
tantalum nitride layer, so that the dielectric tantalum
nitride layer is located between the first oxide layer and
the second oxide layer.

5. The method of claim 4 further comprising:

etching a first portion of an opening through the second
oxide layer using the dielectric tantalum nitride layer as
an etch stop layer.

6. The method of claim 5 further comprising:

etching a second portion of the opening through the
dielectric tantalum nitride layer and the first oxide layer
to form an opening which exposes the conductive
region.

7. The method of claim 6 wherein the steps of etching

comprise:

forming the first portion of the opening at a first width and
a second portion of the opening at a second width
wherein the first width is greater than the second width.

8. The method of claim 5 further comprising:

forming a conductive plug within the first and second
portions of the opening to make electrical contact to the
conductive region.

9. The method of claim 8 wherein the step of forming the

conductive plug comprises:

forming a conductive plug so that the conductive plug is
in contact with a portion of the dielectric tantalum
nitride layer.

10. The method of claim 1 further comprising:

forming an oxide layer underlying the dielectric tantalom
nitride layer and overlying the conductive region; and
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forming the dielectric tantalum nitride layer so that the
dielectric tantalum nitride layer overlies the first oxide
layer and is in contact with the photoresist layer.
11. The method of claim 1 wherein the step of exposing
the photoresist layer to light further comprises:
phase shifting a frequency of the light reflected from the
conductive region to perform said attenuating of light
reflected from the conductive region, the phase shifting
allowing the light reflected from the conductive region
to have a reduced effect on the portion of the photore-
sist layer which is molecularly altered.
12. The method of claim 1 wherein the step of exposing
the photoresist layer to light further comprises:
using a frequency of light within the range of 370 nm to
245 nm.
13. The method of claim 1 wherein the step of exposing
the photoresist layer to light further comprises:
using light having a wavelength comresponding to the
I-line of mercury.
14. The method of claim 1 wherein the step of exposing
the photoresist layer to light further comprises:
using light having a wavelength comresponding to the
G-line of mercury.
15. The method of claim 1 further comprising:
etching a portion of the dielectric tantalum nitride layer to
form a portion of an opening wherein the opening
exposes the conductive region, the etching being a
plasma etch using a fluorine chemistry.
16. The method of claim 1 wherein the step of forming the
conductive region comprises:

forming the conductive region from a material selected
from the group consisting of: aluminum, copper, and
tungsten.

17. A method for forming a semiconductor structure, the

method comprising the steps of:

forming a conductive region;

forming a first dielectric layer overlying the conductive
region;

forming a tantalum nitride anti-reflective coating (ARC)
layer of the formula Ta N overlying the first dielectric
layer;

forming a second dielectric layer overlying the ARC
layer;

forming a first photoresist layer overlying the second
dielectric layer;

exposing the first photoresist layer to light having a
wavelength within the range of 440 nm to 245 nm to
molecularly alter a portion of the first photoresist layer
wherein the ARC layer attenuates light reflected from
the conductive region so that the light reflected from
the conductive region has a redaced effect on the
portion of the first photoresist layer which is molecu-
larly altered;

etching a first portion of an opening through the second
dielectric layer wherein the first portion has a first
width and wherein the ARC layer is used as an etch stop
layer when forming the first portion of the opening;

depositing a second photoresist layer overlying the ARC
layer;

exposing the second photoresist layer to light having a
wavelength within the range of 440 nm to 245 nm to
molecularly alter a portion of the second photoresist
layer wherein the ARC layer attenuates light refiected
from the conductive region so that the light reflected
from the conductive region has a reduced effect on the
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portion of the second photoresist layer which is
molecularly altered;

etching a second portion of the opening through the first
dielectric layer and the ARC layer wherein the second
portion has a second width which is less than the first
width;

depositing a metal layer so that the metal layer fills the
first and second portions of the opening; and

planarizing the metal layer so that the metal layer forms
an electrical interconnect which is electrically coupled
to the conductive region.

18. The method of claim 17 wherein the step of depositing

a metal layer comprises:

depositing the metal layer so that the metal layer is in
contact with the ARC layer.

19. The method of claim 17 further comprising:

removing the first photoresist layer before depositing the
second photoresist layer.
20. The method of claim 17 further comprising:

forming the first dielectric layer as a tetraethylorthosili-
cate (TEOS) material.
21. The method of claim 20 further comprising:

forming the second dielectric layer as a tetracthylortho-
silicate (TEQS) material.

22. A method for forming a semiconductor structure, the

method comprising the steps of:

forming a conductive region;

forming a first anti-reflective coating (ARC) layer over-
lying the conductive region;

forming a first dielectric layer overlying the first ARC
layer;

forming a second anti-reflective coating layer overlying
the first dielectric layer;

forming a first photoresist layer overlying the second
ARC layer;

exposing the first photoresist layer to light to molecularly
alter a portion of the first photoresist layer overlying the
ARC opening wherein one of either the first or second
ARC layer attenuates light reflected from the conduc-
tive region so that the light reflected from the conduc-
tive region has a reduced effect on the portion of the
first photoresist layer which is molecularly altered;

developing the portion of the first photoresist layer to
remove the portion of the first photoresist layer;

etching an ARC opening through the second ARC layer;

forming a second dielectric layer overlying the ARC
layer;

forming a second photoresist layer overlying the second
dielectric layer;

exposing the second photoresist layer to light to molecu-
larly alter a portion of the second photoresist layer
overlying the ARC opening wherein one of either the
first or second ARC layer attenuates light reflected from
the conductive region so that the light reflected from
the conductive region has a reduced effect on the
portion of the second photoresist layer which is
molecularly altered;

developing the portion of the second photoresist layer to
remove the portion of the second photoresist layer;

etching a contact opening through the first and second
dielectric layer nsing the ARC opening as a self-
aligning opening so that a first portion of the contact
opening formed through the first dielectric layer has a
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width which is less than a width of a second portion of
the contact opening formed through the second dielec-
tric layer;

depositing a metal layer so that the metal layer fills the
first and second portions of the contact opening; and

planarizing the metal layer so that the metal layer forms
an electrical interconnect which is electrically coupled
to the conductive region wherein at least one of either
the first or second ARC layer is made of tantalum
nitride of the formula Ta,N.

23. The method of claim 22 further comprising;

forming a polish stop layer overlying the second dielectric
layer wherein the polish stop layer is used to polish stop
a chemical mechanical polishing step used in the step
of planarizing the metal layer.

24. The method of claim 22 wherein step of forming the

first ARC layer comprises:

forming the first ARC layer as a dielectric tantalum nitride
anti-reflective coating layer of the formula Ta N,
25. The method of claim 22 wherein step of forming the

second ARC layer comprises:

forming the second ARC layer as a dielectric tantalum
nitride anti-reflective coating layer of the formula
Ta,N,.

26. A method for forming a semiconductor structure, the

method comprising the steps of:

providing a conductive layer; .

forming a first dielectric layer overlying the conductive
layer;

forming a tantalum nitride dielectric layer overlying the
first dielectric layer, the tantalum nitride dielectric layer
being of the formula Ta,N.;

forming a second dielectric layer overlying the tantalum
nitride dielectric layer; and

using the tantalum nitride dielectric layer as a anti-
reflective coating (ARC) layer and an etch stop layer to
form a contact opening which exposes the conductive -
layer, the contact opening having a first portion having
a first width and a second portion having a second
width wherein the first width is different from the
second width.

27. A method for forming a semiconductor structure, the

method comprising the steps of:

providing a conductive layer;

forming a first etch stop layer overlying the conductive
layer, the first etch stop layer having antireflective
properties;

forming a first dielectric layer overlying the first etch stop
layer;

forming a second etch stop layer overlying the first
dielectric layer, the second etch stop layer having
anti-reflective properties;

forming a second dielectric layer overlying the second
etch stop layer;

forming a third etch stop layer overlying the second
dielectric layer. the third etch stop layer having anti-
reflective properties, wherein one of the first, second, or
third etch stop layers is a layer of tantalum nitride of the
formula Ta,Ng;

forming a dual inlaid metallic interconnect structure by
etching openings through the first, second, and third
etch stop layers and filling the openings with a metallic
material. '





