
METHODS OF FORMING BUMP STRUCTURES THAT INCLUDE A PROTECTION LAYER
BACKGROUND OF THE INVENTION 51.FIELD OF THE INVENTION
Generally, the present disclosure relates to the manufacturing of
sophisticated semiconductor devices, and, more specifically, to
various methods of forming conductive bump structures on integrated
circuit devices and devices comprising such structures. 10
2.DESCRIPTION OF THE RELATED ART       In the manufacture of modern
integrated circuits, it is usually necessary to provide electrical
connections between the various semiconductor chips making up a
microelectronic device. Depending on the type of chip and the overall
device design  15 requirements, these electrical connections may be
accomplished in a variety of ways, such as, for example, by wire
bonding, tape automated bonding (TAB), flip-chip bonding, and the
like. In recent years, the use of flip-chip technology, wherein
semiconductor chips are attached to substrates, carriers, or other
chips by means of solder balls formed from so-called solder bumps,
has become an important aspect of the  20 semiconductor processing
industry. In flip-chip technology, solders balls are formed on a
contact layer of at least one of the chips that is to be connected,
such as, for example, on a dielectric passivation layer formed above
the last metallization layer of a semiconductor chip comprising a
plurality of integrated circuits. Similarly, adequately sized and
appropriately located bond pads are formed on another chip, such as,
for 25example, a carrier package, each of which corresponds to a
respective solder ball 



formed on the semiconductor chip. The two units, i.e., the
semiconductor chip and carrier package, are then electrically
connected by "flipping" the semiconductor chip and bringing the
solder balls into physical contact with the bond pads, and performing
a "reflow" process so that each solder ball bonds to a corresponding
bond pad. 5 Typically, hundreds, or even thousands, of solder bumps
may be distributed over the entire chip area, thereby providing, for
example, the I/O capability required for modern semiconductor chips
that usually include complex circuitry, such as microprocessors,
storage circuits, three-dimensional (3D) chips, and the like, and/or
a plurality of integrated circuits forming a complete complex circuit
system. 10       Figures 1A-1F depict one illustrative prior art
process flow for forming conductive bumps for a semiconductor device.
Figure IA depicts an illustrative prior art device 100 at an early
stage of manufacture. As shown therein, a plurality of conductive
pads 12 are formed in a layer of insulating material 10. An
illustrative 15 passivation layer 14 is formed above the layer of
insulating materials. In one illustrative example, the passivation
layer 14 may be comprised of multiple layers of material. More
specifically, in the depicted example, the passivation layer 14 may
be comprised of a layer of silicon-carbon-nitride (BLOK) 14A having
an illustrative thickness of about 100 nm, a layer of silicon dioxide
14B having an illustrative 20 thickness of about 450 nm and a layer
of silicon nitride having an illustrative thickness of about 400 nm.
The layers 14A, 14B and 14C may be formed using traditional
deposition processes, such as chemical vapor deposition (CVD)
processes.         Next, as shown in Figure 1B, openings 16 are
formed in the passivation layer 14 to thereby expose portions of the
conductive pads 12. The openings 16 may be formed using traditional
photolithography and etching processes. More specifically, one or
more etching processes are performed through a patterned photoresist
mask (not 5  shown) to form the openings 16. The size of the openings
may vary depending upon the particular application.       Next, as
shown in Figure IC, a polyimide layer 18 is formed. The polyimide
layer 18 is typically formed by initially depositing the polyimide
material using a spin- 



10 coating technique, and thereafter performing a heating process at
a temperature of, for example, about 360C, to cure the polyimide
layer 18. In some case, the polyimide layer 18 may have a thickness
of about 2-10 microns. Unfortunately, during the process of forming
the polyimide layer 18, oxide material 19, e.g., copper oxide, forms
at the interface between the polyimide layer 18 and the conductive
pad 12. It should be 15 noted that, although the oxide material 19 is
depicted as being a uniform layer, in practice the oxidation may not
be so uniformly distributed across the conductive pad 12. The
presence of such oxide material 19 may tend to locally increase the
resistance between the conductive pad 12 and the conductive bump that
will be formed above the conductive pad 12. Such increased resistance
may reduce the performance capabilities 20of the resulting
semiconductor device.       Figure 1D depicts the device 100 after
several process operations have been performed. First, the polyimide
layer 18 has been patterned using known photolithography and etching
techniques. More specifically, one or more etching  processes are
performed through a patterned photoresist mask (not shown) formed
above the polyimide layer 18 to form the patterned polyim de layer 18
depicted in Figure ID. Then, an under-bump metallization (UBM) layer
20 is blanket-deposited across the device 100. The UBM layer 20 may
be comprised of multiple layers of 5 material and it may be formed by
performing one or more deposition processes. In one example, the UBM
layer 20 may be comprised of an initial layer of titanium and a
second layer of copper. Then, as shown in Figure 1E, a patterned mask
layer 22, e.g., a photoresist 10 mask, is formed above the device 100
and conductive material 24 for the conductive bump is formed on the
device 100. In one illustrative example, a plating process is
performed to form a layer of nickel (not shown) on the exposed
portions of the device followed by another playing process that forms
the bulk of the conductive material 24. In one illustrative example,
the conductive material 24 is comprised of tin-silver, but 15other
materials may also be used.       Figure 1F depicts the device 100
after additional process operations have been performed. Initially,
the patterned mask layer 22 (see Figure 1E) is removed. Thereafter, a
heating or reflow process is performed which results in the formation
of 



20the illustrative conductive bumps 24B shown in Figure 1F.       The
present disclosure is directed to various methods of forming
conductive bumps on a semiconductor device that may at least reduce
or eliminate one or more of the problems identified above.  SUMMARY
OF THE INVENTION        The following presents a simplified summary
of the invention in order to provide a basic understanding of some
aspects of the invention. This summary is not 5  an exhaustive
overview of the invention. It is not intended to identify key or
critical elements of the invention or to delineate the scope of the
invention. Its sole purpose is to present some concepts in a
simplified form as a prelude to the more detailed description that is
discussed later. 10Generally, the present disclosure is directed to
various methods of fowling conductive bump structures on integrated
circuit devices, wherein, in some embodiments, a protective layer is
employed, and devices comprising such structures. In one example, the
method includes forming a conductive pad in a layer of insulating
material, forming a pass vat on layer above the conductive pad and
the layer of 15  insulating material, performing at least one etching
process on the passivation layer to define an opening in the
passivation layer that exposes at least a portion of the conductive
pad and forming a protective layer on the passivation layer, in the
opening and on the exposed portion of said conductive pad. In this
example the method further includes the steps of forming a
heat-curable material layer (such as a polyimide layer or 20  a PBO
layer) above the protective layer, performing an etching process on
the heat-curable material layer to define a patterned heat-curable
material layer having an opening that exposes a portion of the
protective layer, performing an etching process to remove the exposed
portion of the protective layer to thereby expose at least a portion



of the conductive pad and, after removing the exposed portion of the
protective layer, forming a conductive bump that is conductively
coupled to the conductive pad. In one illustrative embodiment, a
device disclosed herein includes first and 5  second spaced-apart
conductive pads positioned in a layer of insulating material, first
and second under-bump metallization layers that are conductively
coupled to the first and second conductive pads, respectively, and
first and second spaced-apart conductive bumps, each of which are
conductively coupled to the first and second under-bump metallization
layers, respectively. In this example, the device further includes a
10  passivation layer positioned above the layer of insulating
material between the first and second spaced-apart conductive bumps
and a protective layer positioned on the layer of insulating
material, wherein the protective layer extends between and contacts
the first and second under-bump metallization layers. 15Another
illustrative method disclosed herein includes forming a conductive
pad in a layer of insulating material, forming a multi-layer
passivation layer above the conductive pad and above the layer of
insulating material, wherein a first layer of the multi-layer
passivation layer is in contact with the conductive pad and the layer
of insulating material, performing at least one etching process on
the multi-layer 20  passivation layer to remove at least one layer of
the multi-layer passivation layer, to thereby define an etched
passivation layer having a recess that exposes at least a portion of
the first layer and forming a heat-curable material layer above the
etched passivation layer and the exposed portion of said first layer.
In this example, the method further includes performing an etching
process on the heat-curable material layer to define a  patterned
heat-curable material layer having an opening that exposes a portion
of the etched passivation layer and the exposed portion of the first
layer, performing an etching process to remove the exposed portion of
the first layer to thereby expose at least a portion of the
conductive pad and after removing the exposed portion of the first
5layer, forming a conductive bump that is conductively coupled to the
conductive pad. 



BRIEF DESCRIPTION OF THE DRAWINGS            The disclosure may be
understood by reference to the following description taken in
conjunction with the accompanying drawings, in which like reference
10numerals identify like elements, and in which:       Figure 1A-1F
depict one illustrative prior art technique employed to form bump
structures on an integrated circuit device; 15Figures 2A-2G depict
one illustrative process flow disclosed herein for forming conductive
bump structures on integrated circuit devices, wherein the bump
structure includes a protective layer; and               Figures
3A-30 depict another illustrative process flow disclosed herein for
20forming conductive bump structures on integrated circuit devices.
While the subject matter disclosed herein is susceptible to various
modifications and alternative forms, specific embodiments thereof
have been shown by way of example in the drawings and are herein
described in detail. It should be understood,  however, that the
description herein of specific embodiments is not intended to limit
the invention to the particular forms disclosed, but on the contrary,
the intention is to cover all modifications, equivalents, and
alternatives falling within the spirit and scope of the invention as
defined by the appended claims. 5 DETAILED DESCRIPTION  



Various illustrative embodiments of the invention are described
below. In the interest of clarity, not all features of an actual
implementation are described in this specification. It will of course
be appreciated that in the development of any such 10 actual
embodiment, numerous implementation-specific decisions must be made
to achieve the developers' specific goals, such as compliance with
system-related and business-related constraints, which will vary from
one implementation to another. Moreover, it will be appreciated that
such a development effort might be complex and time-consuming, but
would nevertheless be a routine undertaking for those of ordinary
15skill in the art having the benefit of this disclosure.       The
present subject matter will now be described with reference to the
attached figures. Various structures, systems and devices are
schematically depicted in the drawings for purposes of explanation
only and so as to not obscure the present 20 disclosure with details
that are well known to those skilled in the art. Nevertheless, the
attached drawings are included to describe and explain illustrative
examples of the present disclosure. The words and phrases used herein
should be understood and interpreted to have a meaning consistent
with the understanding of those words and phrases by those skilled in
the relevant art. No special definition of a term or phrase,  i.e., a
definition that is different from the ordinary and customary meaning
as understood by those skilled in the art, is intended to be implied
by consistent usage of the term or phrase herein. To the extent that
a term or phrase is intended to have a special meaning, i.e., a
meaning other than that understood by skilled artisans, such a
5special definition will be expressly set forth in the specification
in a definitional manner that directly and unequivocally provides the
special definition for the term or phrase.       The present
disclosure is directed to various methods of forming conductive bump
structures on integrated circuit devices. As will be readily apparent
to those 10 skilled in the art upon a complete reading of the present
application, the methods disclosed herein are applicable to a variety
of devices, including, but not limited to, ASICs, logic devices,
memory devices, etc. With reference to Figures 2A-2G and 3A-3G,
various illustrative embodiments of the methods and devices disclosed
herein will now be described in more detail. To the extent that the
same reference numbers are 



15used in both Figures 1A- IF and Figures 2A-2G or 3A-3G, the
previous description of those structures applies equally to Figures
2A-2G and 3A-30.       Figures 2A-2G depict one illustrative process
flow disclosed herein for forming conductive bumps for a
semiconductor device 200. Figure 2A depicts the novel device 20 200
at an early stage of manufacture. As shown therein, a plurality of
spaced-apart conductive pads 12 are formed in a layer of insulating
material 10. The layer of insulating material 10 may be comprised of
a variety of insulating materials, e.g., a low-k (k value less than
3) material, silicon dioxide, etc. The layer of insulating material
10 may be foir ed by performing a variety of known deposition
processes,  e.g., a CVD process. The conductive pads 12 may be
comprised of a variety of materials, e.g., copper, a copper alloy,
aluminum, an aluminum alloy, etc. The conductive pads 12 may have any
desired configuration and they may be formed using traditional
techniques. Also depicted in Figure 2A is a patterned passivation
layer 14 5 that is formed above the layer of insulating material 10.
In general, the device 200 depicted in Figure 2A corresponds to the
device 100 depicted in Figure 1B. In one illustrative example, the
passivation layer 14 may be comprised of multiple layers of material.
More specifically, in the depicted example, the passivation layer 14
may be comprised of a layer of silicon-carbon-nitride (BLOK) 14A
having an illustrative 10 thickness of about 100 nm, a layer of
silicon dioxide 14B having an illustrative thickness of about 450 nm
and a layer of silicon nitride having an illustrative thickness of
about 400 nm. Additionally, in some cases the order of the layers
14A, 14B and 14C may be reversed, while in other cases the numbers of
layers used to make-up a multi-layer pass vation layer may be more
than 3, e.g., a 4 layer passivation layer 14 15 (BLoK/Si02/S1N/Si02).
As will be recognized by those skilled in the art after a complete
reading of the present application, the passivation layer 14 may be
comprised of a variety of materials such as silicon dioxide, silicon
nitride, TEOS, FTEOS, Si0F, etc., including combinations of such
materials. The layers 14A, 14B and 14C may be formed using
traditional deposition processes, such as CVD processes. As shown in
20 Figure 2A, a plurality of openings 16 are formed in the passivat
on layer 14 to thereby expose portions of the conductive pads 12. The
openings 16 may be formed using traditional photolithography and
etching processes. More specifically, one or more etching processes
are performed through a patterned photoresist mask (not shown) to  



form the openings 16. The size of the openings 16 may vary depending
upon the particular application. Next, as shown in Figure 2B, a
protective layer 202 is formed above the device 5 200 and
particularly above the exposed portions of the conductive pads 12. In
one illustrative example, the protective layer 202 may be comprised
of silicon dioxide, silicon oxyfluoride (Si0F), silicon nitride,
silicone carbon nitride (SiCN), etc., it may have a thickness of
about 20-300 rim, and it may be formed by performing a variety of
know deposition processes, e.g., CVD, atomic layer deposition (ALD),
or plasma- 10enhanced versions of such processes.       Then, as
shown in Figure 2C, a heat-curable material layer 218 is formed. The
heat-curable material 218 may be comprised of a variety of materials,
e.g., polyimide, polybenzoxadiaziole (PB0), etc. The heat-curable
material layer 218 is typically 15 formed by initially depositing the
heat-curable material using a spin-coating technique, and thereafter
performing a heating process at a temperature of, for example, about
360C, to cure the heat-curable material layer 218. In some case, the
heat-curable material layer 218 may have a thickness of about 2-10
microns. Among other things, the protective layer 202 acts to protect
the underlying conductive pads 12 from the 20undesirable oxidation
that occurred during the heating process that is performed to cure
the polyimide layer 18 using the prior art process flow depicted in
Figures 1A-IF.       Figure 2D depicts the device 200 after the
heat-curable material layer 218 has been patterned using known
photolithography and etching techniques.More  specifically, one or
more etching processes are performed through a patterned photoresist
mask (not shown) formed above the heat-curable material layer 218 to
form the patterned heat-curable material layer 218A depicted in
Figure 2D. 



5Next, as shown in Figure 2E, an etching process is performed on the
protective layer 202 through the patterned heat-curable material
layer 218A to form the patterned protective layer 202A depicted in
Figure 2E. This etching process exposes portions of the conductive
pads 12 for further processing. 10Figure 2F depicts the device 200
after several process operations have been performed. First, an
under-bump metallization (UBM) layer 20 is blanket-deposited across
the device 200. The UBM layer 20 may be comprised of multiple layers
of material and it may be formed by performing one or more deposition
processes. In one example, the UBM layer 20 may be comprised of an
initial layer of titanium (not  15 shown) having a thickness of about
50-300 nm and a layer of copper (not shown) having a thickness of
about 100-500nm formed on the layer of titanium or a layer of
titanium-tungsten. The UBM layer 20 may be formed by performing a
variety of known techniques, e.g., by performing one or more physical
vapor deposition (PVD) processes. Then, with continuing reference to
Figure 2F, a patterned mask layer 22,  20 e.g., a photoresist mask,
is formed above the device 200 and conductive material 24 for the
conductive bump is formed on the device 200. In one illustrative
example, a plating process is performed to form a layer of nickel
(not shown) on the exposed portions of the device 200 followed by
another plating process that forms the bulk of the conductive
material 24. In one illustrative example, the conductive material 24
is  comprised of tin-silver, but other materials, such as SnCu or
SnAgCu, may also be used. Figure 2G depicts the device 200 after
additional process operations have been 5 performed. Initially, the
patterned mask layer 22 (see Figure 2F) is removed. Thereafter, a
heating or reflow process is performed which results in the formation
of the illustrative conductive bumps 24B shown in Figure 20. As can
be seen in Figure 2G, the novel device 200 disclosed herein includes 



10 first and second spaced-apart conductive pads 12 positioned in a
layer of insulating material 10, first and second spaced-apart
under-bump metallization layers 20 that are conductively coupled to
the first and second conductive pads 12, respectively, and first and
second spaced-apart conductive bumps 24B  each of which are
conductively coupled to the first and second under-bump metallization
layers 20, respectively. In 15 this example, the device 200 further
includes a passivation layer positioned above the layer of insulating
material 10 between the first and second spaced-apart conductive
bumps 24B and a protective layer 302 positioned on the layer of
insulating material 10, wherein the protective layer 302 extends
between and contacts the first and second under-bump metallization
layers 20. 20       Figures 3A-3G depict another illustrative process
flow disclosed herein for forming conductive bumps for a
semiconductor device 300. Figure 3A depicts the novel device 300 at
an early stage of manufacture. As shown therein, a plurality of
spaced-apart conductive pads 12 are formed in a layer of insulating
material 10. Also  depicted in Figure 2A is a multi-layer passivation
layer 14. In the depicted example, the multi-layer passivation layer
14 is comprised of a layer of silicon-carbon-nitride (BLOK) 302
having an illustrative thickness of about 100 nm that is formed on
the layer of insulating material 10, a layer of silicon dioxide 14B
having an illustrative 5 thickness of about 450 nm that is formed on
the layer 302 and a layer of silicon nitride 14C having an
illustrative thickness of about 400 nm that is formed on the layer
14B. Alternative materials for the passivation layer 14 have been
previously discussed. The layers 302, 14B and 14C may be formed using
traditional deposition processes, such as CVD processes. In Figure
3A, one or more etching processes have been performed on 10 the
passivation layer 14 thorough a patterned mask layer (not shown),
e.g., a photoresist mask, to remove less than all of the material
layers that make up the multi-layer passivation layer 14. These
etching processes result in the formation of recesses 304 in the
passivation layer 14 and expose portions of the layer 302, the layer
in contact with the conductive pad 12 and the layer of insulating
material 10. 15       Then, as shown in Figure 3B, the heat-curable
material layer 218, as discussed above, is formed. Among other
things, the first layer 302 acts to protect the underlying conductive
pads 12 from the undesirable oxidation that occurred during the
formation of the polyimide layer 18 using the prior art process flow
depicted in Figures 1A-1F. 20 



Figure 3C depicts the device 300 after the heat-curable material
layer 218 has been patterned using known photolithography and etching
techniques. More specifically, one or more etching processes are
performed through a patterned  photoresist mask (not shown) formed
above the heat-curable material layer 218 to form the patterned
heat-curable material layer 218A depicted in Figure 3C. Next, as
shown in Figure 3D, an etching process is performed on the layer 302
5 through the patterned heat-curable material layer 218A to form the
patterned layer 302A depicted in Figure 3D. This etching process
exposes the conductive pads 12 for further processing. Figure 3E
depicts the device 300 after an under-bump metallization (UBM)  10
layer 20 is blanket-deposited across the device 300. The UBM layer 20
may be comprised of multiple layers of material and it may be formed
by performing one or more deposition processes. In one example, the
UBM layer 20 may be comprised of an initial layer of titanium (not
shown) having a thickness of about 50-300nm and a layer of copper
(not shown) having a thickness of about 100-500 nm formed on the
layer of  15 titanium or titanium-tungsten. The UBM layer 20 may be
formed by performing a variety of known techniques, e.g., by
performing one or more physical vapor deposition (PVD) processes.
Then, as shown in Figure 3F, a patterned mask layer 22, e.g., a
photoresist  20 mask, is formed above the device 300 and conductive
material 24 for the conductive bump is formed on the device 300. In
one illustrative example, a plating process is performed to form a
layer of nickel (not shown) on the exposed portions of the device 300
followed by another plating process that forms the bulk of the
conductive material  



24. In one illustrative example, the conductive material 24 is
comprised of tin-silver, but other materials, such as SnCu or SnAgCu,
may also be used. Figure 3G depicts the device 300 after additional
process operations have been 5 performed. Initially, the patterned
mask layer 22 (see Figure 3F) is removed. Thereafter, a heating or
reflow process is performed which results in the formation of the
illustrative conductive bumps 24B shown in Figure 3G. The particular
embodiments disclosed above are illustrative only, as the 10
invention may be modified and practiced in different but equivalent
manners apparent to those skilled in the art having the benefit of
the teachings herein. For example, the process steps set forth above
may be performed in a different order. Furthermore, no limitations
are intended to the details of construction or design herein shown,
other than as described in the claims below. It is therefore evident
that the particular 15 embodiments disclosed above may be altered or
modified and all such variations are considered within the scope and
spirit of the invention. Accordingly, the protection sought herein is
as set forth in the claims below.  CLAIMS WHAT IS CLAIMED:        1.
A method, comprising: 5forming a conductive pad in a layer of
insulating material; 



forming a passivation layer above said conductive pad and said layer
of insulating material;     performing at least one etching process
on said passivation layer to define an opening in said passivation
layer that exposes at least a portion of said 10conductive pad;
forming a protective layer on said passivation layer, in said opening
and on said exposed portion of said conductive pad; forming a
heat-curable material layer above said protective layer;
performing an etching process on said heat-curable material layer to
define a 15patterned heat-curable material layer having an opening
that exposes a portion of said protective layer; performing an
etching process to remove said exposed portion of said protective
layer to thereby expose at least a portion of said conductive pad;
and after removing said exposed portion of said protective layer,
forming a 20conductive bump that is conductively coupled to said
conductive pad.        2. The method of claim 1, wherein forming said
heat-curable material layer above said protective layer comprises
depositing a heat-curable material for said heat-curable material
layer and performing a heating process to cure said heat-curable  



material for said heat-curable material layer while said protective
layer is positioned on said exposed portion of said conductive pad.
3. The method of claim I, wherein forming said passivation layer
above 5said conductive pad and said layer of insulating material
comprises forming a multi- layer passivation layer above said
conductive pad and said layer of insulating material.        4. The
method of claim 3, wherein said multi-layer passivation layer is
comprised of a first layer comprised of silicon, carbon and nitrogen
formed on said 10layer of insulating material, a second layer
comprised of silicon dioxide formed on said first layer and a third
layer comprised of silicon nitride formed on said second layer.
5. The method of claim 1, wherein forming said conductive pad in said
layer of insulating material comprises forming a conductive pad
comprised of copper in 15said layer of insulating material.        6.
The method of claim 1, wherein forming said conductive bump 



comprises forming a conductive bump comprised of tin and silver,
SnAg, or SnAgCu. 207.The method of claim 1, wherein, prior to forming
said conductive bump, forming an under bump metallization layer that
contacts said conductive pad, said protection layer and said
patterned heat-curable material layer. 8.The method of claim 1,
wherein forming said protective layer on said 25passivation layer
comprises depositing a protective layer comprised of one of silicon
dioxide or silicon oxyfluoride (Si0F), silicon nitride (SiN) or
silicone carbon nitride (S CN) on said passivation layer.        9.
The method of claim 8, wherein said protective layer has a thickness
of 520-300 nm.        10. The method of claim 1, wherein said
heat-curable material layer is comprised of one of polyimide and
polybenzoxad aziole (PBO). 1011.A device, comprising: 



first and second spaced-apart conductive pads positioned in a layer
of insulating material; first and second under-bump metallization
layers that are conductively coupled to said first and second
conductive pads, respectively; 15first and second spaced-apart
conductive bumps, each of which are conductively coupled to said
first and second under-bump metallization layers, respectively; a
passivation layer positioned above said layer of insulating material
between said first and second spaced-apart conductive bumps; and 20a
protective layer positioned on said layer of insulating material,
said protective layer extending between and contacting said first and
second under-bump metallization layers. 12.The device of claim 11,
wherein said protective layer is comprised of 25one of silicon
dioxide or silicon oxyfluoride (Si0F), silicon nitride (SiN) or
silicone carbon nitride (SiCN).  



20-300 nm. 514.The device of claim 11, wherein each of said first and
second gate spaced-apart conductive bumps are comprised of tin and
silver, SnAg, or SnAgCu.        15. The device of claim 14, wherein
first and second spaced-apart conductive pads are comprised of
copper. 10        16. The device of claim 11 wherein said passivation
layer is a multi-layer passivation layer comprised of a first layer
comprised of silicon, carbon and nitrogen formed on said layer of
insulating material, a second layer comprised of silicon dioxide
formed on said first layer and a third layer comprised of silicon
nitride formed on said 15second layer.        17. The device of claim
16, wherein said protective layer is formed on said third layer.
2018.The device of claim 11, further comprising a heat-curable
material layer 



formed on said protective layer, said heat-curable material layer
extending between and contacting said first and second under-bump
metallization layers. 19.The device of claim 18, wherein said
heat-curable material layer is 25comprised of one of polyimide and
polybenzoxadiaziole (PBO).          20. A method, comprising: forming
a conductive pad in a layer of insulating material;
founing a multi-layer passivation layer above said conductive pad and
above 5said layer of insulating material, a first layer of said
multi-layer passivation layer being in contact with said conductive
pad and said layer of insulating material; performing at least one
etching process on said multi-layer passivation layer to
remove at least one layer of said multi-layer passivation layer, said
at 10least one etching process defining an etched passivation layer
having a 



recess that exposes at least a portion of said first layer; forming a
heat-curable material layer above said etched passivation layer and
said exposed portion of said first layer; performing an etching
process on said heat-curable material layer to define a 15 patterned
heat-curable material layer having an opening that exposes a portion
of said etched passivation layer and said exposed portion of said
first layer; performing an etching process to remove said exposed
portion of said first layer to thereby expose at least a portion of
said conductive pad; and 20after removing said exposed portion of
said first layer, forming a conductive bump that is conductively
coupled to said conductive pad.        21. The method of claim 20,
wherein forming said heat-curable material layer above said etched
passivation layer and said exposed portion of said first layer
comprises depositing heat-curable material for said heat-curable
material layer and performing a heating process to cure said
heat-curable material for said heat-curable material layer while said
exposed portion of said first layer is positioned on said conductive
pad. 



5        22. The method of claim 20, wherein forming said multi-layer
passivation layer comprises forming a first layer comprised of
silicon, carbon and nitrogen on said layer of insulating material,
forming a second layer comprised of silicon dioxide on said first
layer and forming a third layer comprised of silicon nitride on said
second 10layer.        23. The method of claim 20, wherein fonning
said conductive pad in said layer of insulating material comprises
forming a conductive pad comprised of copper in said layer of
insulating material. 15        24. The method of claim 20, wherein
forming said conductive bump comprises forming a conductive bump
comprised of tin and silver, SnAg, or SnAgCu.        25. The method
of claim 20, wherein said heat-curable material layer is 20comprised
of one of polyimide and polybenzoxadiaziole (PBO). 




