
Impnrity Doped UV Protection Layer [0001]This
application claims the benefit of U.S. Provisional
Application No. 60/640,695, filed on December 30,
2004, entitled Impurity Doped UV Protection Layer,
which application is hereby incorporated herein by
reference. TECHNICAL FIELD [0002]The present
invention relates generally to the fabrication of
semiconductor devices, and more particularly to the
formation of a material layer for UV protection.
BACKGROUND [0003]Generally, semiconductor devices are
fabricated by depositing .a plurality of insulating,
conductive, and semiconductive material layers over a
substrate or workpiece, and patterning the various
material layers to form integrated circuits and
electrical devices or elements thereon, The
conductive, semiconductive, and insulating material
layers are patterned using lithography and etched to
form integrated circuits (IC's). 



[0004]A semiconductor workpiece is typically exposed
to several types of energy during the fabrication
process. Energy sources such as visible light,
ultraviolet (UV) light, electron beam and x-ray
radiant energy are used in photolithography, for
example. [0005]UV light is often used in many curing
processes, e.g., for spin-on dielectric layers
and/or low dielectric constant insulating materials.
UV light has a shorter wavelength than visible light.
For example, visible light is typically considered to
be light having a wavelength of about 380 to 770 nm
while UV light is usually considered to fall within
the wavelength range of about 157 to 400 nm.  may
cause undesired changes to underlying material layers
and electrical devices. [0007]Thus, what is needed in
the art is a semiconductor device structure and
method of manufacturing thereof wherein material
layers and electrical devices formed on the
semiconductor device are protected from UV light. 



SUMMARY OF THE INVENTION [00053These and other
problems are generally solved or circumvented, and
technical  advantages are generally achieved, by
preferred embodiments of the present disclosure,
which provide a novel material layer for IN
protection. The UV protection layer is deposited over
electrical devices before an insulating material such
as a low dielectric constant material is deposited,
so that when the low dielectric constant material is
cured using UV light, the UV protection layer
prevents the UV light from reaching and damaging the
underlying electrical devices. [0009]In accordance
with a preferred embodiment of the present
disclosure, a method of  fabricating a semiconductor
device includes providing a workpiece, forming a UV
protection layer over the workpiece, and forming a
dielectric layer over the UV protection layer.
[0010]In accordance with another preferred embodiment
of the present disclosure, a semiconductor device
includes a workpiece, a UV protection layer over the
workpiece, and a dielectric layer over the UV
protection layer. [0011]Advantages of preferred
embodiments of the present disclosure include
providing a 



novel UV protection layer for semiconductor devices.
The UV protection layer protects underlying
electrical devices from damage during UV light
exposure. The UV protection layer advantageously
comprises materials compatible with CMOS processing.
The UV protection layer protects underlying
electrical devices by absorbing at least a portion of
the UV light during the UV light exposure. CMOS
transistors and other electrical devices with
improved performance and reliability may be
manufactured in accordance with embodiments of the
Dreamt disclosure.  [0011a]In one aspect, there is
provided a semiconductor device, comprising; a
workpiece; a gate disposed over the workpiece; a
first ultra-violet (UV) protection layer over the
gate, wherein a non-planar portion of the first UV
protection layer abuts and conforms to the gate, and
wherein the first UV protection layer comprises at
least one layer of silicon doped with oxygen (0),
carbon (C), hydrogen (H), nitrogen (N), or
combinations thereof; a second UV protection layer
over the first UV protection layer, wherein a portion
of the second UV protection layer conforms to the
non-planar portion of the first UV protection layer;
and a contact etch stop layer over the second UV
protection layer. [0011b]In another aspect, there is
provided a semiconductor device, comprising: a
workpiece; a gate disposed over the workpiece; a
contact stop layer over and abutting the gate; and an
ultra-violet (UV) protection layer over the contact
stop layer, wherein the UV protection layer abuts and
conforms to the non-planar portion of the contact
stop layer, and wherein the UV protection layer
comprises at least one layer of silicon doped with
oxygen (0), carbon (C), hydrogen (H), nitrogen (N),
or combinations thereof  [0012]The foregoing has
outlined rather broadly the features and technical
advantRges of  embodiments of the present invention
in order that the detailed description of the
invention that follows may be better understood.
Additional features and advantages of embodiments of
the invention will be described hereinafter, which
form the subject of the claims of the invention. It
should be appreciated by those skilled in the art
that the conception and specific embodiments
disclosed may be readily utilized as a basis for
modifying or designing other structures or processes
for carrying out the same purposes of the present
invention. It should also be realized by those
skilled in the art that such equivalent constructions
do not depart from the spirit and scope of the
invention as set forth in the appended claims. 



BRIEF DESCRIPTION OF THE DRAWINGS [0013]For a more
complete understanding of the present invention, and
the advantages thereof, reference is now made to the
following descriptions taken in conjunction with the
accompanying drawings, in which: [0014]Figure I is a
cross-sectional view of an embodiment of the present
invention, wherein a UV protection layer is formed
over a workpiece; [0015]Figures 2 through 5 show
cross-sectional views of a semiconductor device
comprising a transistor with a UV protection layer
formed at various locations, in accordance with
embodiments of the present invention; and
[0016]Figure 6 is a cross-sectional view of a
semiconductor device comprising a CMOS 



transistor having a plurality of UV protection layers
formed therein. [0017]Corresponding numerals and
symbols in the different figures generally refer to
corresponding parts unless otherwise indicated. The
figures are drawn to clearly illustrate the relevant
aspects of the preferred embodiments and are not
necessarily drawn to scale.  DETAILED DESCRIPTION OF
ILLUSTRATIVE EMBODIMENTS  [0018]The making and using
of the presently preferred embodiments are discussed
in detail below. It should be appreciated, however,
that the present invention provides many applicable
inventive concepts that can be embodied iii a wide
variety of specific contexts. The specific
embodiments discussed are merely illustrative of
specific ways to make and use the invention, and do
not limit the scope of the invention. [0019]The
present invention will be described with respect to
preferred embodiments in a specific context, namely,
the formation of UV protection layers in transistor
devices. The invention may also be applied, however,
to other semiconductor devices and electrical
devices, such as capacitors, diodes, conductive
lines, conductive vias, or other circuit elements, as



examples. [0020]There is a trend in the semiconductor
industry to reduce the size of components, e.g.,  the
critical dimension (CD) of components. As conductive
lines are decreased in size, propagation delay and
power dissipation become a problem. Copper conductive
lines and low dielectric constant materials are being
used in. back-end-of-the-line (BEOL) interconnect, to
reduce wiring propagation delay and power
dissipation. A dielectric constant of 25 or less is
desired in some dielectric material layers, for
example. [0021]However, materials having a dielectric
constant of 2.5 or less tend to exhibit weak
mechanical properties. For example, some low
dielectric constant materials may have a hardness of
less than about 1.0 Gpa and a modulus of less than
about 5 Gga, for example. In order to achieve slow
dielectric constant material with improved hardness,
somee low dielectric constant materials are formed by
depositing a precursor and then exposing the
precursor to UV light.  [0022]However, a heretofore
unrecognized problem is that UV light can damage some
underlying material layers, negatively impacting
device performance and reliability. For example, it
has been discovered by the inventors of the present
invention that if a dielectric layer is formed over
an electrical device such as a transistor and the
dielectric layer is then cured using UV light, the
transistor may be deleteriously affected, e.g.,
damage may be induced in the transistor by the UV
light. A low dielectric constant material dielectric
layer may be cured using UV light having a wavelength
of about 200 to 300 nm at about 15 minutes, as an
example, although alternatively, other UV wavelengths
and time durations may be used.. [0023]Tests were
performed on CMOS transistor devices by the inventors
of the present 



invention before and after curing dielectric layers
disposed over the CMOS transistor devices. The CMOS
transistor devices included a PMOS and NMOS
transistor. Large deviations were seen in the gate
oxide thickness at an inversion region Tox_in, of
both the NMOS (0.4 A) and PMOS (0.2 A) transistors. A
threshold voltage shift was also seen in the NMOS
transistor (0.025 V) after the UV light cure process.
Furthermore, gate leakage current (Jg) was decreased
after the UV light cure process by about 15 Atm2 for
both the PMOS and NMOS transistor. [0024]Embodiments
of the present invention prevent damage to electrical
devices formed in and over a workpiece by the use of
a novel UV protertion layer formed over the
electrical devices. With reference now to Figure 1,
there is shown a semiconductor device 100 in
accordance with a preferred embodiment of the present
invention in a cross-sectional view. The
semiconductor device 100 includes a workpiece 102.
The workpiece 102 may include a semiconductor
substrate comprising silicon or other semiconductor
materials covered by an optional insulating layer
104, for example. The workpiece 102 may alsoinclude
other active components, circuits, or electrical
devices formed in the front end of line (FEOL), not
shown in  Figure 1 (see Figure 2). The workpiece 102
may comprise silicon oxide over single-crystal
silicon, for example. The workpiece 102 may include
other conductive layers or other semiconductor
elements, e.g., transistors, diodes, resistors,
capacitor, conductors, or insulators formed therein,
not shown. Compound semiconductors, GaAs, InP',
Si/Ge, or SiC, as examples, may be used in place of
silicon. [00251In accordance with a preferred
embodiment of the present invention, an ultra-violet
(UV) protection layer 106 is formed over the
workpiece 102 or optional insulating layer 104. The
UV protection layer 106 is adapted to protect active
components, circuits, and/or electrical devices
formed within or over the workpiece 102 from UV light
110. In one embodiment, the UV protection layer 106
comprises a material that is adapted to absorb UV
light 110, for example. The UV protection layer 106
may be formed over or under an etch stop layer, (not
shown in Figure 1; see Figure 6), for example.
[0026]A dielectric layer 108 is formed over the UV
protection layer 106; as shown. The dielectric layer
108 may be formed using chemical vapor deposition
(CV])) or by spinning on the dielectric layer 108, as
examples, although alternatively, other deposition
techniques may be used to deposit or form the
dielectric layer 108. 



[00271The dielectric layer 108 preferably comprises a
low dielectric constant material having a dielectric
constant of about 3.0 or less, in one embodiment.
Alternatively, the dielectric layer 108 may comprise
a traditional dielectric material such as silicon
oxide or high dielectric constant materials, as
examples. In one embodiment, the dielectric layer 108
preferably comprises undoped silicate glass (USG).
The dielectric layer 108 may comprise a pre-metal
dielectric (PMD) or an inter-level dielectric (MD),
as examples.  [0028]The UV protection layer 106
protects the workpiece 102 during exposure to UV
light  110 by absorbing at least a portion of the UV
light 110, for example. For example, if the
dielectric layer 108 is cured using UV light 110, the
UV protection layer 106 protects the workpiece 102
during the UV light 110 exposure. Alternatively, the
workpiece 102 may be exposed to UV light in a
subsequent manufacturing process other than a cure
step for the dielectric layer 108. The UV protection
layer 106 protects the workpiece 102 during I.TV
light exposures subsequent to the deposition of the
UV protection layer 106. [0029]Preferred embodiments
of the materials and parameters of the UV protection
layer  106 will next be described. The UV protection
layer 106 may comprise a single material layer or may
comprise two or more material layers. The UV
protection layer 106 may be formed using plasma
enhanced CVD (PECVD), high density plasma CVD
(HDPCVD), atomic layer deposition (ALL)), low
pressure CVD (LPCVD), or combinations thereof, as
examples, although alternatively, other deposition
techniques maybe used to deposit the UV protection
layer 106. The UV protection layer 106 is preferably
adapted to prevent UV light 110 from reaching the
workpiece 102 or material layer 104. In one
embodiment, the UV protection layer 106 is adapted to
prevent UV light comprising a wavelength of about 157
nm to about 400 nm from reaching the workpiece 102
and/or material layer 104, as an example, although
alternatively, the UV protection layer 106 may
protect the workpiec.e 102 or material layer 104 from
other wavelengths of light [0030]The UV protection
layer 106 preferably comprises a thickness of about
50 to 500 A, as examples, although alternatively, the
UV protection layer 106 may comprise other
dimensions. The UV protection layer 106 preferably
comprises a reflective index (n) of about 1.5 to 2.4,
as examples, although alternatively, the UV
protection layer 106 may comprise .a 



reflective index having other values. The UV
protection layer 106 preferably comprises an
absorption coefficient (k) of about 0 to 1.2, as
examples, although alternatively, the UV protection
layer 106 may comprise an absorption coefficient (k-)
of other values. [0031]In one embodiment, the ITV
protection layer 106 preferably comprises at least
one layer of silicon or other semiconductor material
doped with an impurity. The impurity preferably
comprises 0, C, H, N, or combinations thereof, as
examples, although alternatively, the impurity may
comprise other elements. In another embodiment, the
UV protection layer 106 preferably comprises SiOC:H
(e.g., silicon oxide carbon doped with hydrogen,
wherein the oxygen content is greater than the carbon
content), SiON, SiN, SiCO:H (e.g., silicon carbon
oxide doped with hydrogen, wherein the carbon content
is greater than the oxygen content), combinations
thereof, or multiple layers thereof, as examples,
although alternatively, the UV protection layer 106
may comprise other inapuriw doped layers of silicon.
The UV protection layer 106 may alternatively
comprise other impurity doped layers of
semiconductive material, such as germanium, as an
example. [0032]In one embodiment, the UV protection
layer 106 preferably comprises SiOC:H. In this
embodiment, the -UV protection layer 106 may comprise
a reflective index (n) of about 1.8 to 2.3 and an
absorption coefficient (k) of about 0 to 1 at a UV
light wavelength of about 248 rim, as examples. Also,
in this embodiment, the UV protection layer 106 may
comprise a reflective index (n) of about 1.6 to 2.0
and an absorption coefficient (k) of about 0 to 1 at
about 193 nm, as examples, although alternatively,
the reflective index (n) and absorption coefficient
(k) may comprise other values. [0033]In another
embodiment, the UV protection layer 106 preferably
comprises SiON. In this embodiment, the UV protection
layer 106 may comprise a reflective index (n) of
about 1,8 to -10- 



22 and an absorption coefficient (k) of about 0 to 1
at a UV light wavelength of about 248 nm, as
examples. Also, in this embodiment, the UV protection
layer 106 may comprise a reflective index (n) of
about 1.6 to 2.0 and an absorption coefficient (k) of
about 0 to 1 at about 193 inn, as examples, although
alternatively, the reflective index (n) and
absorption coefficient (k-) may comprise other
values. [0034]In another embodiment, the UV
protection layer 106 preferably comprises SiN. In
this embodiment, the UV protection layer 106 may
comprise a reflective index (n) of about 2.2 to 2.4
and an absorption coefficient (k) of about 0 at a UV
light wavelength of about 248 mn, as examples. Also,
in this embodiment, the UV protection layer 106 may
comprise a reflective index (n) of about 2.3 to 2.4
and an absorption coefficient -(k) of about 0 to 1 at
about 193 rim, as examples. Alternatively, the
reflective index (n) and absorption coefficient (k)
may comprise other values in this embodiment.
[0035]In yet another embodiment, the UV protection
layer 106 preferably comprises  SiCO:H. In this
embodiment, the UV protection layer 106 may comprise
a reflective index (n) of about 2.2 to 2.4 and an
absorption coefficient (k) of about 0.2 to 0.4 at a
wavelength of about 248 nm, as examples. Also, in
this embodiment, the UV protection layer 106 may
comprise a reflective index (n) of about 1.5 to 23
and an absorption coefficient (k) of about 0 to 1.2
at a wavelength of about 193 ma, as examples.
Alternatively, the reflective index (n) and
absorption coefficient (k) may comprise other values
in this embodiment. [0036] . Figures 2 through 5 show
cross-sectional views of a semiconductor device,
comprising a transistor with a UV protection layer
formed at various locations, in accordance with
embodiments of the present invention. The no el UV
protection layer 206 in accordance with embodiments
of the present invention is preferably disposed over
the transistor 220, as -11-  



shown at 206a in Figure 2, at 206b in Figure 3, at
206c in Figure 4, and at 206d in Figure 5. Like
numerals are used for the various elements in Figures
2 through 5 as were described with reference to
Figure 1. To avoid repetition, each reference number
shown in the diagram may not necessarily be described
again in detail herein. Rather, similar materials
x02, x04, x06, etc... are preferably used for the
materials shown and described with reference to
Figure 1, where x=1 in Figure 1 and x=2 in Figures 2
through 5. As an example, the preferred and
alternative materials and dimensions described for
the UY protection layer 106 in the description for
Figure 1 are preferably also used for the UV
protection layers 206a, 206b, 206c, and 206d shown in
Figures 2 through 5, respectively. [0037]Referring
next to Figure 2, the semiconductor device 200 may
include a transistor  220 formed within and over the
workpiece 202. The transistor 220 includes a source S
and a drain]) formed in the workpiece 202... The
source.S and drainD may be formed by implanting
dopants into the workpiece 202, for example. An
optional silicide 224 may be formed at the top
surface of the source S and drain Di, as shown. The
transistor 220 includes a gate oxide Goz and a gate G
disposed over a channel region of the workpiece 202,
wherein the channel region resides between the source
S and drain D. The gate G may comprise a
semiconductor material such as polysilicon, for
example. An optional suicide 226 may be formed at the
top surface of the gate G, as shown. Alternatively,
the gate G may be fully silicided, for example, not
shown. Spacers 222 may be formed over the sidewalls
of the gate G, gate oxide Goz, and optional silicide
226, as .shown_ The spacers 222 may comprise an
insulator such as an oxide or nitride, for example. A
shallow trench isolation region 218 may be disposed
on either side of the source S and drain D, as shown.
[0038]In accordance with the embodiment of the
invention shown in Figure 2, after the  transistor
220 has been formed, a UV protection layer 206a is
formed or deposited over the transistor 220. In
particular, in this embodiment, the UV protection
layer 206a is preferably disposed over and abuts the
source S and/or drain D of the transistor 220. If the
source S, drain D, or gate G comprise the optional
suicide 224 or 226 formed at the top surface thereof,
the UV protection layer 206a preferably is disposed
over and abuts the silicide 224 and 226, as shown. In
this embodiment, the UV protection layer 206a is
preferably foinied after the silicide 224 and 226
formation and before a contact etch stop layer is
deposited over the transistor 220. If no silicide 226
is present on top of the gate G, preferably, the UV
protection layer 206a is disposed over and abuts the
gate G of the transistor.220. [0039]In accordance
with another embodiment of the present invention, as
shown in Figure 



3, a UV protection layer 206b is formed over the
transistor 220 after the formation of a contact etch
stop layer 230 is formed over atleast the gate G. The
contact etch stop layer 230 may be formed over the
sidewall spacers 222 and the gate G, e.g., over and
abutting either the gate G or the optional silicide
226. The contact etch stop layer 230 may comprise an
insulator such as a nitride, for example. The contact
etch stop layer 230 is used as an etch stop in later
processing steps, when electrical contact is made to
the gate G of the transistor, for example. In this
embodiment, the UV protection layer 206b may be
formed before (shown in phantom) or after an optional
insulating layer 232 is disposed over the workpie,ce
202, for example. Also, in this embodiment, the UV
protection layer 206b is preferably formed over and
abutting the contact etch stop layer 230, as shown.
The UV protection layer 206b conforms to the shape of
the underlying contact etch stop layer 230 in this
embodiment. A pre-metal dielectric (P1V10) may be
disposed over the UV protection layer 206b (not shbwn
in Figure 3; see Figure 6 at 336).  [0040)In another
embodiment, shown in Figure 4, an optional insulating
layer-234 is deposited over the optional insulating
layer 232. The insulating layer 234 provides a planar
surface for subsequently deposited material layers,
which may comprise conductive lines and vias, for
example. The insulating layer 234 may be deposited to
completely cover the contact etch stop layer 230 (not
shown), and may be chemical mechanical polished (CM?)
or etched back to remove the insulating layer 234
from the top surface of the contact etch stop layer
230, as shown. A UV protection layer 206c is then
formed over the optional insulating layer 234 and the
exposed contact etch stop layer 230. An etch stop
layer 236 may be formed over the DV protection layer
206c, as shown. In one embodiment, the UV protection
layer 206c is-formed over the etch stop layer 236,
after the etch stop layer 236 is deposited over the
optional insulating layer 234 and the contact etch
stop layer 230, as shown in phantom in Figure. 4. A
pre-metal dielectric may then be formed over the etch
stop layer 236, not. shown. [00411In another
embodiment, the DV protection layer 206d may be
formed over a pre- metal dielectric 238, as shown in
Figure 5. The pre-metal dielectric 238 may be formed
over an etch stop layer 236, for example. An
inter-metal dielectric (1MD) may then be formed over
the pre-metal dielectric 238 (not shown). In one
embodiment, the UV protection layer 206d may be
formed within the pre-metal dielectric 236 (not
shown). [0042]A DV protection layer may be formed in
one or more locations of a semiconductor device in
accordance with embodiments of the present invention.
Figure 6 is a cross-sectional view of a semiconductor
device comprising a CMOS transistor having a
plurality of IN protection layers. Again, like
numerals and letters are used for the various
elements in Figure 6 as were used in Figure 1 and
Figures 2 through 5, and to avoid repetition, each
reference number shown in the diagram may not
necessarily be described again in detail herein.
Rather, similar 



materials x02, x04, x06, etc... are preferably used
for the materials shown and described with reference
to Figure 1 and Figures 2 through 5, where x=1 in
Figure 1, x=2 in Figures 2 through 5, and x=3 in
Figure 6. [0043]In this embodiment, the semiconductor
device 300 comprises a complimentary metal  oxide
semiconductor (CMOS) device 350. The CMOS device 350
includes an NMOS transistor 352 and a PMOS transistor
354, as shown. In accordance with preferred
embodiments of the present invention, at least one UV
protection layer 306a, 306b, 306c, and 306d is formed
over the CMOS device 350. An inter-metal dielectric
layer (not shown) may be deposited over the pre-metal
dielectric layer 338 or top UV protection layer 306d.
The inter-metal dielectric layer may comprise a
dielectric material that is cured using a UV light,
for example, and the at least one UV protection layer
306a, 306b, 306c and/or 306d protects the NMOS
transistor 352 and the PMOS transistor 354 from
damage during the UV light exposure. Alternatively,
the pm-metal dielectric 338 and optional insulating
layers 332 or 334 may comprise a dielectric material
that is cured using a UV light, for example.
[0044]Advantages of preferred embodiments of the
present invention include providing a novel UV
protection layer 106, 206a, 206b, 206c, 206d, 306a,
306b, 306c, and/or 306d for semiconductor devices.
The UV protection layers 106, 206a, 206b, 206c, 206d,
306a, 306b, 306c, and/or 306d protect underlying
electrical devices 220 or 350 from damage during UV
light exposure. The UV protection layers 106, 206a,
206b, 206c, 206d, 306a, 306b, 306c, and/or 306d
advantageously comprise materials compatible with
CMOS processing. The UV protection layers 106, 206a,
206b, 206c, 206d, 306a,- 306b, 306c, and/or 306d
protect underlying electrical devices by absorbing at
least a portion of the UV light during the UV light
exposure. CMOS transistors 350 and other electrical
devices with improved performance and-reliability may
be -15-   manufactured in accordance with embodiments
of the present invention. In particular, a CMOS
device 350 having more robust performance in the
parameters of gate oxide thickness at an inversion
region and threshold voltage. Shifts in threshold
voltages are avoided, and concerns about the
reliability of gate oxide integrity (G01), negative
bias temperature instability (NBTI), and hot carrier
are reduced or eliminated. Furthermore, no extra
tools are required to form the novel UV protection
layers 106, 206a, 206b, 206c, 206d, 306a, 306b, 306c,
and/or 306d 



described herein. [0045jAlthough embodiments of the
present invention and their advantages have been
described in detail, it should be understood that
various changes, substitutions and alterations can be
made herein without departing from the spiritand
scope of the invention as defined by the appended
claims. For example, it will be readily understood by
those skilled in the art that many of the features,
functions, processes, and materials described herein
may be varied while remaining within the scope of the
present invention. Moreover, the scope of the present
application is not intended to be limited to the
particular embodiments of the process, machine,
manufacture, composition of matter, means, methods
and steps described in the specification. As one of
ordinary skill in the art will readily appreciate
from the disclosure of the present invention,
processes, machines, manufacture, compositions of
matter, means, methods, or steps, presently existing
or later to be developed, that perform substantially
the same function or achieve substantially the same
result as the corresponding embodiments described
herein may be utilized according to the present
invention. Accordingly, the appended claims are
intended to include within their scope such
processes, machines, manufacture, compositions of
matter, means, methods, or steps.  CLAIMS 1. A
semiconductor device, comprising; a workpiece; 



a gate disposed over the workpiece;            a
first ultra-violet (UV) protection layer over the
gate, wherein a non-planar portion of the first
UVprotection layer abuts and conforms to the gate,
and wherein the first UV protection layer comprises
at least one layer of silicon doped with oxygen (0),
carbon (C), hydrogen (H), nitrogen (N), or
combinations thereof; a second UV protection layer
over the first UV protection layer, wherein a portion
of the second UV protection layer conforms to the
non-planar portion of the first UV protection layer;
and a contact etch stop layer over the second UV
protection layer. 2. The semiconductor device
according to Claim 1, further comprising an
electrical device formed within or over the
workpiece. 3. The semiconductor device according to
Claim 2, wherein the electrical device comprises a
transistor or a capacitor. 4. The semiconductor
device according to Claim 1, further comprising a
source or drain of a transistor formed in the
workpiece, wherein the first UV protection layer is
disposed over and abuts the source or drain of the
transistor. The semiconductor device according to
claim 1, further comprising a dielectric layer over
the contact stop layer.  6. The semiconductor device
according to Claim 5, wherein the dielectric layer
comprises a low dielectric constant material having a
dielectric constant of about 3.0 or less. 



7. The semiconductor device according to Claim 5,
wherein the dielectric layer comprises undoped
silicate glass (USG). 8. The semiconductor device
according to claim 1, wherein the first UV protection
layer comprises oxygen and carbon, and wherein an
oxygen content is greater than a carbon content. 9. A
semiconductor device, comprising: a workpiece; a gate
disposed over the workpiece; a contact stop layer
over and abutting the gate; and an ultra-violet (UV)
protection layer over the contact stop layer, wherein
the UV protection layer abuts and conforms to the
non-planar portion of the contact stop layer, and
wherein the UV protection layer comprises at least
one layer of silicon doped with oxygen (0), carbon
(C), hydrogen (1l), nitrogen (N), or combinations
thereof. 10. The semiconductor device according to
claim 9, wherein the semiconductor device includes an
electrical device formed within or over the
workpiece. 



11. The semiconductor device according to claim 9,
further comprising a dielectric layer over the UV
protection layer. 12. The semiconductor device
according to Claim 11, wherein the dielectric layer
comprises a pre-metal dielectric (PMD) disposed over
the UV protection layer. 13. The semiconductor device
according to Claim 9, wherein the semiconductor
device comprises a pre-metal dielectric (PMD)
disposed over the workpiece, and wherein the UV
protection layer is disposed within the pre-metal
dielectric. 14. The semiconductor device according to
Claim 9, further comprising a pre-metal dielectric
(PMD) disposed over the workpiece, and wherein the UV
protection layer is disposed over the pre-metal
dielectric. 15. The semiconductor device according to
Claim 14, further comprising an etch stop layer
disposed over the UV protection layer.  16. The
semiconductor device -according to Claim 9, wherein
the semiconductor device comprises an inter-metal
dielectric (IMD) disposed over the workpiece, and
wherein the UV protection layer is disposed within
the inter-metal dielectric. 17. The semiconductor
device according to Claim 9, further comprising an
etch stop layer disposed over the workpiece, wherein
the UV protection layer is disposed over the etch
stop layer. 18. The semiconductor device according to
Claim 17, further comprising an inter-metal
dielectric (IMD) disposed over the UV protection
layer. 



19. The semiconductor device according to Claim 9,
wherein the UV protection layer comprises a thickness
of about 50 to 500 A. 20. The semiconductor device
according to Claim 9, wherein the UV protection layer
comprises a reflective index (n) of about 1.5 to 2.4.
21. The semiconductor device according to Claim 9,
wherein the UV protection layer comprises an
absorption coefficient (k) of about 0 to 1.2. 22. The
semiconductor device according to Claim 9, wherein
the UV protection layer comprises a layer comprising
two or more layers of material.  23. The
semiconductor device according to Claim 9, wherein
the UV protection layer comprises SiOC:H. 24. The
semiconductor device according to Claim 23, wherein
the UV protection layer comprises a reflective index
(n) of about 1.8 to 2.3 and an absorption coefficient
(k) of about 0 to 1 at about 248 nm. 25. The
semiconductor device according to Claim 23, wherein
the UV protection layer comprises a reflective index
(n) of about 1.6 to 2.0 and an absorption coefficient
(k) of about 0 to 1 at about 193 nm. 26. The
semiconductor device according to Claim 9, wherein
the UV protection layer comprises SiON. 



27. The semiconductor device according to Claim 26,
wherein the UV protection layer comprises a
reflective index (n) of about 1.8 to 2.3 and an
absorption coefficient (k) of about 0 to 1 at about
248 nm 28. The semiconductor device according to
Claim 26, wherein the UV protection layer comprises a
reflective index (n) of about 1.6 to 2.0 and an
absorption coefficient (k) of about 0 to 1 at about
193 nm. 29. The semiconductor device according to
Claim 9, wherein the UV protection layer comprises
SiN.  30. The semiconductor device according to Claim
29, wherein the UV protection layer comprises a
reflective index (n) of about 2.2 to 2.4 and an
absorption coefficient (k) of about 0 at about 248 nm
31. The semiconductor device according to Claim 29,
wherein the UV protection layer comprises a
reflective index (n) of about 2.3 to 2.4 and an
absorption coefficient (k) of about 0 to 1 at about
193 nm. 32. The semiconductor device according to
Claim 9, wherein the UV protection layer comprises
SiCO:H. 33. The semiconductor device according to
Claim 32, wherein the UV protection layer comprises a
reflective index (n) of about 2.2 to 2.4 and an
absorption coefficient (k) of about 0.2 to 0.4 at
about 248 nm. 



34. The semiconductor device according to Claim 32,
wherein the UV protection layer comprises a
reflective index (n) of about 1.5 to 2.3 and an
absorption coefficient (k) of about 0 to 1.2 at about
193 nm. 35. The semiconductor device according to
Claim 9, wherein the UV protection layer comprises
SiOC:H, SiON, SiN, SiCO:H, combinations thereof, or
multiple layers thereof..  Impurity Doped UV
Protection Layer ABSTRACT OF THE DISCLOSURE       An
ultra-violet (UV) protection layer is fonned over a
semiconductor work-piece before depositing a UV
curable dielectric layer. The UV protection layer
prevents UV light from reaching and damaging
underlying material layers and electrical devices.
The UV protection layer comprises a layer of silicon
doped with an impurity, wherein the impurity
comprises 0, C, H, N, or combinations thereof. The UV
protection layer may comprise SiOC:H, SiON, SiN,
SiCO:H, combinations thereof, or multiple layers
thereof, as examples. ( FIG. 1 ) 






