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Lakshimi N. Ramanathan  5 BACKGROUND OF THE INVENTION
Field of the Invention This invention relates in
general to the manufacture of semiconductor devices
and in  particular to the reduction of metal in a
scribe area between semiconductor die areas of a 10
wafer. Description of the Related Art Copper is used
in scribe area interconnect layers of a semiconductor
wafer e.g. for test  structures and alignment keys.
During the singulation of the die areas of a wafer,
the copper  in the scribe area interconnect layer may
build up on a saw blade. This copper build up on the
15 saw blade causes cracking and chipping of the
wafer. The cracks and chips may lead to a  mechanical
failure of the die during its application. Multiple
saw blades may be used for cutting a scribe area to
reduce the damage to the  substrate of the wafer from
the copper buildup on a saw blade. A first saw blade
would be  used to cut the interconnect layer. Copper
build up from the interconnect layer would 20
accumulate on the first saw blade. A second saw blade
would follow the same saw path to  cut the under
laying substrate. Because this second saw blade would
not be cutting any  copper, little if any copper would
build up on this saw blade. However, utilizing two saw
blades may cause other problems due to saw
misalignment. Also, ledges in the die edge may  be
created due to the copper build up on the first saw
blade in that the saw blade with copper 25 build up
may be wider than the second saw blade. Crack stop
trenches located at the die edge may be used to
prevent cracking of the die.  However, these trenches
may require additional processes for patterning,
etching of the  



pattern, removal of the mask, and etching.
Furthermore, cracks may propagate beneath the  trench
into the active area of the die. In addition, with the
use of low density dielectric -1 WO 2004/073014
PCT/US2004/001925  materials having a low dielectric
constant in the interconnect layer, trenches in the
die may  open the die to moisture. Accordingly, it is
desirable to reduce the cause of cracking in wafer
fabrication. What is needed is an improved method for
reducing the amount of copper or other  5 metals in
the saw path to prevent the accumulation of metal on a
saw blade or other type of  wafer cutting device so as
to reduce cracking, chipping, or other damage to the
wafer. BRIEF DESCRIPTION OF THE DRAWINGS The present
invention may be better understood, and its numerous
objects, features,  and advantages made apparent to
those skilled in the art by referencing the
accompanying  10 drawings. Figure 1 is a partial cross
sectional view of one embodiment of a semiconductor
wafer  at a stage during its manufacture according to
the present invention. Figure 2 is a partial cross
sectional view of one embodiment of a semiconductor
wafer  at another stage during its manufacture
according to the present invention. 15 Figure 3 is a
partial cross sectional view of one embodiment of a
semiconductor wafer  at another stage during its
manufacture according to the present invention. Figure
4 is a partial cross sectional view of one embodiment
of a semiconductor wafer  at another stage during its
manufacture according to the present invention. Figure
5 is a partial cross sectional view of one embodiment
of a semiconductor wafer  20 at another stage during
its manufacture according to the present invention.
Figure 6 is a partial cross sectional view of one
embodiment of a semiconductor wafer  at another stage
during its manufacture according to the present
invention. Figure 7 is a partial cross sectional view
of one embodiment of a semiconductor wafer  at another
stage during its manufacture according to the present
invention. 



25 Figure 8 is a partial cross sectional view of one
embodiment of a semiconductor wafer  at another stage
during its manufacture according to the present
invention. -2 WO 2004/073014 PCT/US2004/001925  Figure
9 is a partial cross sectional view of one embodiment
of a semiconductor wafer at another stage during its
manufacture according to the present invention. Figure
10 is a partial top view of one embodiment of
semiconductor wafer according  to the present
invention. 5 The use of the same reference symbols in
different drawings indicates identical items  unless
otherwise noted. DETAILED DESCRIPTION The following
sets forth a detailed description of a mode for
carrying out the  invention. The description is
intended to be illustrative of the invention and
should not be  10 taken to be limiting. Figure 1 is a
partial cross sectional view of one embodiment of a
semiconductor wafer  during its manufacture according
to the present invention. Figure 1 shows a portion of
a  wafer 101 prior to the formation of solder balls
(or the formation of other die-to-package  external
conductive connection structures in other
embodiments). Die area 105 of wafer 101 15 is a
portion of wafer 101 from which a semiconductor die
(not shown) is made. Wafer 101  includes multiple die
areas (not shown) separated by scribe areas (not
shown). Figure 1  shows a portion of scribe area 103
located adjacent to die area 105. A second die area
(not  shown) is located to the left of scribe area
103, relative to the view shown in Figure 1. In one
embodiment, a die made from die area 105 is utilized
in a flip chip configuration in a 20 semiconductor
package. Wafer 101 includes an interconnect stack
layer 107 located on top of substrate 109. In Figure
1, stack layer 107 includes multiple layers of
dielectric material and interconnecting  electrical
conductive structures such as vial and trace layers.
These interconnecting  electrically conductive
structures are made of metal (e.g. copper, aluminum,
silver, or gold) 



25 and electrically couple devices (not shown) formed
in substrate 109 with external conductive  connection
structures such as e.g. solder balls. The multiple
layers of interconnect stack  layer 107 are, in one
embodiment, formed by a dual inlaid process, but may,
in other  embodiments, be formed by other processes
such as e.g. a single inlaid process. -3 WO
2004/073014 PCT/US2004/001925  To singulate the die of
a wafer, a saw blade or other cutting device is used
to separate the die areas (e.g. 105) from each other
during the later stages of manufacture (see Figure 9).
In Figure 1, a saw blade cuts the wafer at a saw path
111. Conductive structures 112 which  are made of
copper in one embodiment, are located in saw path 111.
These conductive 5 structures are utilized for testing
and alignment guides during manufacture but typically
are  not electrically coupled to the devices formed in
the substrate 109 of die area 105 and are not
utilized during the operation of a die in its end use.
During the singulation of the die, the copper of these
conductive structures 112 in the  saw path 111 may
build up on the saw blade thereby causing problems
during singulation. As  10 will be described later,
portions of the metal in the saw path 111 are removed
to reduce the  metal buildup on a saw blade. A
passivation layer 121 is located on interconnect layer
107. Passivation layer 121 is  made of a dielectric
passivation material such as e.g. silicon nitride.
Passivation layer 121 is  formed over the die areas
e.g. 105 of wafer 101 and is utilize as a protective
layer of the die 15 area. Passivation layer 121
includes openings for coupling external conductive
connection  structures (e.g. solder balls) to
electrically conductive pads (e.g. 131) in
interconnect stack  layer 107. In the embodiment
shown, a polyimide layer 124 is formed over die area
105 and  is utilized for stress relief and die
protection. Polyimide layer 124 includes openings for
coupling external conductive connection structures
(e.g. solder balls) to electrically 20 conductive pads
(e.g. 131) in interconnect stack layer 107. In some
embodiments, passivation  layer 121 may be located
over portions of the scribe area that do not include
metals in the saw  path that are to be removed. 



An edge seal ring 119 and crack stop ring 117 extend
around the perimeter of die area  105. Theses
structures are made of metal traces with trench vias
located in between the 25 traces. The contact vias 120
of the seal ring 119 and crack stop ring 117 may be
may of a  different material such as tungsten.
Conductive structures 113 and 115 are ring structures
located on the edge of saw path  111 in stack layer
107 and surround die area 105. In one embodiment where
the saw blade is  50 microns wide and the scribe area
is 100 microns wide, structures 113 and 115 are
located  -4 WO 2004/073014 PCT/US2004/001925  20 and
15 microns, respectively, from crack stop 117. As will
be shown, in later processes,  conductive structures
113 and 115 are removed to form crack stop trenches in
the scribe area. Figure 2 shows a partial cross
sectional view of a portion of wafer 101 after the
application of a barrier adhesion layer 203 and a
electrical bus layer 205 on barrier adhesion  5 layer
203. In one embodiment, layer 203 is a layer of
titanium tungsten (TiW) formed by a physical vapor
deposition process and is 2700 Angstroms. In other
embodiments, layer 203  may include nickel. Still in
other embodiments, layer 203 may be a layer of
titanium nitride  (TiN), tantalum (Ta), nickel (N), or
tungsten (W). Layer 205 includes copper and is also
applied, in one embodiment, over the entire wafer by a
physical vapor deposition process. In 10 other
embodiments, layer 205 may be applied by other
processes such as e.g. electroless  plating or
chemical vapor deposition. Layer 205 acts as an
electrical bus for further  electroplating for forming
other structures such as copper stud 307 (see Figure
3). In one  embodiment, layer 205 is 5300 angstroms
thick. Figure 3 shows a partial cross sectional view
of a portion of wafer 101 after the  15 formation of
copper studs (e.g. 307) and solder caps (e.g. 309) for
forming external  conductive connection structures for
externally coupling the devices of a die in substrate
109.  A photo resist layer 303 is first patterned on
layer 205 having openings exposing layer 205 at
locations over the conductive pads (e.g. 131). Copper
studs (e.g. 307) are then formed in the  openings of
the photo resist by electroplating. Afterwards, solder
caps (e.g. 309) are also 



20 formed by electroplating. Figure 4 shows a partial
cross sectional view of a portion of wafer 101 where
photo  resist 303 has been removed. After removal of
the photo resist 303, the surface of the wafer  is
then wet etched to selectively remove copper layer
205. In one embodiment, the wet etch is  performed
using an ammonical enchant such as METEX FA and METEX
FB sold by the 25 MACDERMID CORPORATION of
Connecticut. Also removed during this process are a
portion of the side walls of the copper studs (e.g.
307). The portion of the sidewalls removed  has a
width that is approximately the same as the thickness
of layer 205. Figure 5 shows a partial cross sectional
view of a portion of wafer 101 after the  removal of
layer 205. The portion of layer 203 not under a stud
(307) is then removed in a  30 chemical bath e.g.
using hydrogen peroxide. The resulting structure is
shown in Figure 6.  -5 WO 2004/073014
PCT/US2004/001925  Figure 6 shows a partial cross
sectional view of wafer 101 after the removal of
portions of layer 203. After the removal of portions
of layer 203, portions of stack layer 107  not located
under passivation layer 121 and/or solder cap 309 are
exposed. At this time,  wafer 101 is then wet etched
to remove exposed copper in test structure 112 and in
5 conductive structures 113 and 115. The resultant
structure from this wet etch process is  shown in
Figure 7. As shown in Figure 7, the exposed copper of
test structure 112, conductive structure  113 and
conductive structure 115 in top interconnect layer 703
have been removed by the wet  etch process to leave
openings 708, 713, and 717, respectively. Because
interconnect layer 10 107 was formed with a dual
inlaid process, the copper in vias 711, 715, and 721
of layer 704  are also removed. In the embodiment
shown, the copper of test structure 112, conductive
structure 113, and conductive structure 115 in stack
layer 705 are not removed in that there is  a
conductive barrier adhesion layer (not shown) located
between the conductive structures  (shown as removed
in Figure 7) of via stack layer 704 and the conductive
structures (e.g. 720) 15 in stack layer 705. The
barrier adhesion layer includes at least one of
titanium, tantalum, and  



tungsten. The wet etch of the exposed metal in stack
layers 703 and 704 also removes copper  from the
sidewalls of the copper studs (e.g. 307) and the
copper layer 205 located underneath,  exposing a
portion of the top of layer 203 and a portion of the
bottom of solder cap 309. 20 Furthermore, the ammonium
ions of the wet etch used to remove the exposed metal
in stack  layers 703 and 704 may also remove complex
trace amounts of lead located on exposed  passivation
layer 121 and polyimide layer 124. After the wet etch
to remove exposed metal in stack layers 703 and 704,
wafer 101 is  subjected to another chemical bath using
e.g. hydrogen peroxide to remove the barrier 25
adhesion layer (not shown) on the conductive metal
(e.g. 720) of stack layer 705. This bath  also removes
a portion of layer 203 that is exposed. Afterwards,
wafer 101 is subjected to  another wet etch process to
remove the exposed copper e.g. 720 in stack layers 705
and 706.  By repeating the process of a chemical bath
to remove the conductive barrier adhesion layer
followed by wet etch to remove the exposed copper in
the next two stack layers, all of the 30 copper of
conductive structures 113 and 115, as well as any
exposed copper in saw path 111,  can be removed. -6 WO
2004/073014 PCT/US2004/001925  Figure 8 shows a
partial cross sectional view of wafer 101 where all of
the copper of conductive structures 113 and 115 have
been removed to form crack stop trenches 807 and  809,
respectively. The exposed copper in saw path 111 has
been removed as well: Although  there may be copper
located in lower levels of the saw path 111, the
copper in the lower stack  5 layers in some
embodiments, may not generate build up on the saw in
that the amount of copper in the saw blade path at
layer 703 is greater than at the lower levels because
the metal  traces are narrower at the lower levels and
are a smaller fraction of the saw blade width.  During
the repeated chemical bath and wet etch processes, the
diameter of the copper stud (e.g. 307) as well as the
exposed portions of layers 205 and 203 are reduced. 10
Figure 9 shows a partial cross sectional side view of
wafer 101 being cut with saw  



blade 903 along saw path 111. In the embodiment shown,
saw blade 903 is cutting both stack  layer 107 and
substrate 109. With this embodiment, a single saw
blade (e.g. 903) may be  used to cut through the whole
wafer in that copper build up from the saw path has
been  minimized due to the removal of exposed copper
in the saw path. Accordingly, the time for 15 the
singulation process may be reduced. In addition,
alignment problems using multiple saw  blades may be
eliminated as well. However, in other embodiments,
multiple saw blades may  be used to cut the wafer.
Also, cracking due to saw blade 903 cutting through
saw path 111 may be inhibited  from propagating to die
area 105 by structures 113 and 115 which serve as
crack stop 20 trenches. After the die have been
singulated, the solder of the cap (e.g. 309) is
reflowed in a  hydrogen furnace to form a solder ball
on the copper studs (e.g. 307). In other embodiments,
the solder of the caps are reflowed prior to
singulation. In other embodiments, the solder of  the
caps are reflowed after the etching of layer 205 and
prior to the removal of layer 203. 25 Figure 10 shows
a top portion of wafer 101. Wafer 101 includes
multiple die areas  with die areas 1005, 1006, 1007,
and 1008 being shown in Figure 10. Shown between the
die  areas are scribe areas 1003 and 1004. Located in
scribe areas 1003 and 1004 are saw paths  1009 and
1010, respectively. Scribe area 1004 has a width of
1023 which in one embodiment  is 100 microns. Saw path
1010 has a width of 1021, which in one embodiment is
50-55 30 microns. In one embodiment, the width of saw
path 1010 is the width of a saw blade (e.g.  -7 WO
2004/073014 PCT/US2004/001925  903) plus tolerances
for alignment and placement. In one embodiment, those
tolerances are 5  microns. To singulate die areas
1005-1008 into die, a saw blade e.g. 903 is cuts
through  wafer 101 along saw path 1010 and 1009. In
other embodiments, not all of the metal of conductive
structures 113 and 115 and  5 not all of the exposed
metal in saw path 111 is removed prior to singulation
of the die areas.  For example, singulation may be
performed on the wafer structure as it is shown in
Figure 7,  



where only the copper located in stack layers 703 and
704 (or in some embodiments, in only  layer 703) is
removed. In other embodiments, conductive material at
some of the lower layers  may be removed as well. In
another example, the exposed copper in saw path 111
and the 10 copper in conductive structures 113 and 115
at stack layers 703, 704, 705 and 706 may be  removed
wherein the copper in stack layers 707 and below would
remain. In other embodiments, the conductive
structures of the scribe area may be made of  other
types of metal such as gold, silver, or aluminum.
Also, the removal of metal from a  scribe area may be
utilized with die structures of other types and/or
configurations. For 15 example, the removal of metal
from a scribe area may be utilized for a die structure
with no  polyimide layer 124. Also, the removal of
metal from a scribe area may be utilized with die
structures having other types of external conductive
connection structures e.g. such as die not  utilizing
a solder cap (e.g. 309) where wire bonds are attached
to copper studs (e.g. 307). In  one embodiment, the
scribe area width of a wire bond wafer can be 80 gm,
where the wafer is 20 back ground to 0.35 mm
thickness, and a 30-35 m saw blade is used for
singulation. Also in  other embodiments, the removal
of exposed metal from a saw path may be made in die
not  implementing crack stop trenches 807 and 809. In
other embodiments, layers 203 and 205  and stud 307
may be made of nickel. In one aspect of the invention,
a method of forming a semiconductor die includes 25
providing a wafer. The wafer includes a substrate and
a stack layer comprising a plurality of  layers with
interconnecting metal overlying the substrate. The
stack layer comprises exposed  metal at a portion of a
surface of a saw path within a scribe area separating
a plurality of die.  Some of the exposed metal extends
into the plurality of dielectric layers. The method
further  includes forming a dielectric passivation
layer selectively overlying the stack layer and 30
removing exposed metal at least to a first depth in a
saw path of the scribe area to form  recessed regions
in the saw path. -8 WO 2004/073014 PCT/US2004/001925
In another aspect of the invention, a semiconductor
wafer includes a substrate and a  



stack layer. The stack layer comprises a plurality of
layers overlying the substrate and includes
interconnect metal. The wafer includes a first die
area and a second die area  separated by a scribe
area. The wafer further includes a dielectric
passivation layer 5 selectively overlying the stack
layer and a saw path within the scribe area. The saw
path has  at least one recessed region in the stack
layer in which metal has been removed. In another
aspect, a method of forming a semiconductor die
includes providing a  substrate on a wafer having
multiple die areas that are physically separated by a
plurality of  scribe areas each having a saw path. The
method also includes forming a stack layer 10
overlying the substrate and having dielectric material
and interconnecting metal. The stack  layer includes
exposed metal at a portion of a surface of a saw path
of a scribe area of the  plurality. The method further
includes processing the saw path within the scribe
area by  etching the exposed metal to at least a first
depth to form a recessed region in the saw path. While
particular embodiments of the present invention have
been shown and 15 described, it will be recognized to
those skilled in the art that, based upon the
teachings  herein, further changes and modifications
may be made without departing from this invention  and
its broader aspects, and thus, the appended claims are
to encompass within their scope all  such changes and
modifications as are within the true spirit and scope
of this invention. -9 WO 2004/073014 PCT/US2004/001925
CLAIMS 1. A method of forming semiconductor die
comprising: providing a wafer, the wafer comprising a
substrate and a stack layer comprising a  plurality of
layers with interconnecting metal overlying the
substrate, the stack  5 layer comprising exposed metal
at a portion of a surface of a saw path within a
scribe area separating a plurality of die, some of the
exposed metal extending  into the plurality of layers;
forming a dielectric passivation layer selectively
overlying the stack layer; and  removing exposed metal
at least to a first depth in a saw path of the scribe
area to  



10 form recessed regions in the saw path. 2. The
method of claim 1 further comprising: forming a
continuous conductive barrier layer overlying the
wafer; forming a continuous metal layer overlying the
continuous conductive barrier layer;  patterning photo
resist over the wafer to expose areas where external
contact is 15 desired; forming a contact stud in the
areas where external contact is desired; forming
solder overlying the contact stud in the areas where
external contact is  desired; removing the photo
resist; 20 removing the continuous metal layer in all
areas where there is no contact stud; and  removing
the continuous conductive barrier layer in all areas
where there is no contact  stud. 3. The method of
claim 2 further comprising: while removing exposed
metal in the saw path, also decreasing a circumference
of the  25 contact stud and leaving an exposed portion
of the continuous conductive  barrier layer adjacent
the contact stud. -10 WO 2004/073014 PCT/US2004/001925
4. The method of claim 2 further comprising: forming a
polyimide layer overlying the dielectric passivation
layer to define areas  where external contact is
desired, wherein the contact stud is bounded by the
polyimide layer and the polyimide layer provides
stress relief. 5 5. The method of claim 2 further
comprising: selecting at least one of TiW, TiN, Ta,
Ni, or W as the continuous conductive barrier  layer.
6. The method of claim 2 further comprising: forming
the contact stud as a copper stud in a ball grid array
(BGA) package. 



10 7. The method of claim 2 wherein the metal of the
continuous metal layer has a higher  conductivity than
a barrier material of the continuous conductive
barrier layer. 8. The method of claim 1 wherein
removing exposed metal in the saw path of the scribe
area further comprises: removing all exposed metal in
the saw path.  15 9. The method of claim 1 further
comprising: sawing the wafer using a single saw blade
to separate multiple die of the wafer by  cutting the
wafer in the saw path. 10. The method of claim 1
wherein the removing exposed metal in the saw path
further  comprises: 20 forming open trenches in the
scribe area. 11. The method of claim 1 wherein the
first depth is less than a total depth of exposed
metal. -11 WO 2004/073014 PCT/US2004/001925  12. The
method of claim 1 further comprising: forming a
contact stud overlying a predetermined portion of a
conductive area of the  wafer, the contact stud being
formed prior to the removing exposed metal in  the saw
path so that some cross sectional width of the contact
stud is reduced  5 from the removing exposed metal in
the saw path. 13. The method of claim 1 wherein the
stack layer includes a top layer, wherein the
removing exposed metal at least to a first depth
includes removing exposed metal in the top  layer in
the saw path of the scribe area. 14. The method of
claim 1 wherein: 10 the stack layer includes a top
layer, a via layer located below the top layer, and
another  layer located below the via layer; the
another layer includes a metal structure in the saw
path and electrically coupled to  a metal structure of
the exposed metal in the top layer in the saw path by
a  



metal via in the via layer; 15 the removing exposed
metal at least to a first depth includes removing the
metal  structure of the exposed metal, the metal via,
and the metal structure of the  another layer. 15. A
semiconductor wafer comprising:  a substrate; 20 a
stack layer, the stack layer comprising a plurality of
layers overlying the substrate  and including
interconnect metal, the wafer including a first die
area and a  second die area separated by a scribe
area; a dielectric passivation layer selectively
overlying the stack layer; and a saw path within the
scribe area, the saw path having at least one recessed
region in  25 the stack layer in which metal has been
removed. 16. The semiconductor wafer of claim 15
further comprising: a contact stud on the first die
area overlying and electrically coupled to conductive
structures of the stack layer, the contact stud
comprising a metal contact  -12 WO 2004/073014
PCT/US2004/001925  having a first width that is less
than a second width of an underlying barrier  layer.
17. The semiconductor wafer of claim 16 wherein the
contact stud is a copper contact and  the underlying
barrier layer comprises at least one of TiW, TiN, Ta,
W, or Ni. 5 18. The semiconductor wafer of claim 15
wherein the scribe area further comprises:  at least
one crack stop trench having a metal structure that
has been reduced or  removed. 19. The semiconductor
wafer of claim 15 wherein the stack layer includes top
layer,  wherein the recessed region includes a void in
the top layer where metal has been removed.  10 20. A
method of forming a semiconductor die comprising:
providing a substrate on a wafer having multiple die
areas that are physically  



separated by a plurality of scribe areas each having a
saw path; forming a stack layer overlying the
substrate and having dielectric material and
interconnecting metal, the stack layer including
exposed metal at a portion of a  15 surface of a saw
path of a scribe area of the plurality; processing the
saw path within the scribe area by etching the exposed
metal to at least  a first depth to form a recessed
region in the saw path. 21. The method of claim 20
wherein the stack layer includes a top layer, wherein
the  etching the exposed metal at least to a first
depth includes removing exposed metal in the top  20
layer in the saw path of the scribe area. 22. The
method of claim 20 wherein: the stack layer includes a
top stack layer, a via stack layer located below the
top stack  layer, and another stack layer located
below the via stack layer; the another layer includes
a metal structure in the saw path electrically coupled
to a  25 metal structure of the exposed metal in the
top stack layer in the saw path by a  metal via in the
via stack layer; -13 WO 2004/073014 PCT/US2004/001925
the etching the exposed metal at least to a first
depth includes removing the metal structure of the
exposed metal, the metal via, and the metal structure
of the  another layer. 23. The method of claim 20
wherein: 5 the stack layer includes a top layer, a via
layer located below the top layer, and another  layer
located below the via layer; the another layer
includes a metal structure located in the saw path and
electrically  coupled to a metal structure of the
exposed metal in the top layer by at least a  metal
via in the via layer; 10 the etching the exposed metal
at least to a first dept includes removing the metal
structure of the exposed metal but not the metal
structure of the another layer.  



24. The method of claim 20 further comprising: forming
a contact stud on at least one of the multiple die
areas prior to etching  exposed metal within the saw
path. 15 25. The method of claim 20 further comprising
: forming a continuous conductive barrier layer
overlying the wafer; forming a continuous metal layer
overlying the continuous conductive barrier layer;
patterning photo resist over the wafer to expose areas
where external contact is  desired; 20 forming a
contact stud in the areas where external contact is
desired, the contact stud;  forming solder overlying
the contact stud in the areas where external contact
is  desired; removing the photo resist; removing the
continuous metal layer in all areas where there is no
contact stud; and  25 removing the continuous
conductive barrier layer in all areas where there is
no contact  stud. 26. The method of claim 20 wherein
the exposed metal comprises copper.  -14 WO
2004/073014 PCT/US2004/001925  27. The method of claim
20 further comprising etching exposed metal in a crack
stop  trench in the scribe area. -15 


