
1                    COMBINED SLURRY DISPENSER AND RINSE ARM
AND METHOD OF OPERATION   BACKGROUND OF THE INVENTION   Field of the
Invention        The present invention relates to chemical mechanical
polishing of wafers, and more particularly to a slurry dispenser and rinse
arm and methods of performing chemical mechanical polishing.   Background
of the Art        Integrated circuits are typically formed on substrates,
particularly silicon wafers, by the sequential deposition of conductive,
semi-conductive or insulative layers. After each layer is deposited, the
layer is etched to create circuitry features. As a series of layers are
sequentially deposited and etched, the uppermost surface of the substrate,
i.e., the exposed surface of the substrate, may become non-planar across
its surface and require planarization. This occurs when the thickness of
the layers formed on the substrate varies across the substrate surface as a
result of the nonuniform geometry of the circuits formed thereon. In
applications having multiple patterned underlying layers, the height
difference between the peaks and valleys becomes even more severe, and can
approach several microns.        Chemical mechanical polishing (CMP) is one
accepted method of planarization. In a typical CMP system as shown in
Figure 1, a substrate 12 is placed face down on a polishing pad 14 located
on a large rotatable platen 16. A carrier 18 holds the substrate and
applies pressure to the back of the substrate to hold the substrate against
the polishing pad during polishing. A retaining ring 20 is typically
disposed around the outer perimeter of the substrate to prevent the
substrate from slipping laterally during polishing. A slurry is delivered
to the center of the polishing pad to chemically   



2  passivate or oxidize the film being polished and abrasively remove or
polish off the surface of the film. A reactive agent in the slurry reacts
with the film on the surface of the substrate to facilitate polishing. The
interaction of the polishing pad, the abrasive particles, and the reactive
agent with the surface of the substrate results in controlled polishing of
the desired film.         One problem encountered in CMP is that the slurry
delivered to the polishing pad may coagulate and along with the material
being removed from the substrate may clog the grooves or other features on
the pad thereby reducing the effectiveness of the subsequent polishing
steps and increasing the likelihood of poor defect performance.
Accordingly, rinse arms have been incorporated in some CMP systems to
deliver de-ionized water or other rinse agents to the pad to facilitate
rinsing of the pad of coagulated slurry and other material in the grooves
and on the surface of the pad. One rinse arm, disclosed in United States
Patent No. 5,578,529, includes a rinse arm with spray nozzles positioned
along its length to deliver a rinse agent at a pressure slightly higher
than ambient to the surface of the pad. Another rinse assembly, provided by
Applied Materials, Inc., Santa Clara, California, combines a rinse line and
one or more slurry delivery lines in a single fluid delivery arm which
delivers the rinse agent and/or the slurry to the center of the pad. This
assembly is described in co-pending United States Patent Application Serial
No. 08/549,336, entitled "Continuous Processing System for Chemical
Mechanical Polishing."        However, each of these rinse assemblies has
several drawbacks. First, the rinse arm disclosed in the noted patent is
prone to splashing which may transfer particles or other unwanted debris
from one polishing pad to an adjacent polishing pad. In addition, the rinse
arm is fixed in its position over the pad so that the pad cannot be easily
removed. Still further, the rinse arm must be disposed over the center of
the pad in order to deliver the rinse agent to that portion of the pad.
Depending on the location of the substrate carrier relative to the pad,
rinsing of the central portion of the pad may not be accomplished unless
the substrate carrier is moved from the pad and polishing steps are
discontinued.        The rinse assembly described in United States Patent
Application Serial No. 08/549,336 is      



3  limited in that the rinse agent is not delivered with force to the pad
along the length of the rinse arm. In addition, the rinse agent is
delivered at the center of the pad or where ever the dispensing end of the
delivery channel is positioned.        Therefore, there exists a need to
provide a rinse and slurry delivery system which is moveable from a
position over the polishing pad, which does not cause uncontrolled
splashing of the rinse agent, and which delivers the rinse agent over the
entire surface of the polishing pad without having to be located over the
entire pad.   SUMMARY OF THE INVENTION        The present invention
provides a fluid delivery assembly comprising a rotatable arm defining one,
or more slurry deliver channels and one or more rinse agent delivery
channels. Preferably, a series of nozzles are disposed on the arm and
connected to the rinse agent delivery channels to deliver one or more rinse
agents to a surface at a pressure above ambient. In one embodiment, a
splash guard is disposed downwardly from the arm adjacent the rinse agent
delivery channels to confine the effects of splashing caused by the
delivery of a rinse agent and to create a channel for enhanced removal of
particles from the pad. In another aspect, the nozzles can be disposed on
the arm at an angle relative to the plane of the arm to deliver fluid
directionally across a selected surface a non- perpendicular angle thereto
to provide a sweeping effect on the surface. Alternatively, nozzle spray
patterns can be selected to deliver fluid directionally to the surface.
In one aspect, at least one nozzle is adapted to deliver a rinse agent to
the center of the pad, or near the center ofthe pad, without the need to
extend the arm thereover. This can include a nozzle which is disposed over
the center of the pad or a nozzle disposed on the rinse arm near the center
of the pad. Preferably, the rinse arm does not extend over the center of
the pad. Additionally, one or more nozzles may be adapted to deliver a
rinse agent downwardly onto the surface or in a direction towards the edge
of the pad to facilitate removal of the rinse agent and collected material
from the pad.       



4          In another aspect, the present invention provides a CMP method
which provides a polishing step and a pad rinsing step following each
polishing step to reduce the number of particles on each wafer and improve
the repeatability of each polishing step by conditioning the pad prior to
each processing step. Preferably, the rinse step is initiated prior to the
substrate being removed from the pad and continues until another substrate
is positioned for processing or until the pad is cleaned. In a multi-pad
system, the rinse step is preferably performed at each station.
Alternatively, a final rinse station may be included where the substrate
undergoes additional cleaning following polishing at other pads.   BRIEF
DESCRIPTION OF THE DRAWINGS         So that the manner in which the above
recited features, advantages and objects of the present invention are
attained and can be understood in detail, a more particular description of
the invention, briefly summarized above, may be had by reference to the
embodiments thereof which are illustrated in the appended drawings.
It is to be noted, however, that the appended drawings illustrate only
typical embodiments of this invention and are therefore not to be
considered limiting of its scope, for the invention may admit to other
equally effective embodiments.         Figure 1 is a side view of an
exemplary chemical mechanical polishing apparatus known in the art;
Figure 2 is a top view of one embodiment of a fluid delivery arm and
related hardware of the present invention;         Figures 3a-c and 4a-d
are cross sectional and schematic views of alternative embodiments of a
fluid delivery arm showing the rinse agent delivery channel and the spray
patterns and arrangements of the nozzles;         Figure 5 is a detailed
view of a seal assembly for the rinse agent delivery channel;
Figure 6 is a partial sectional view of one embodiment of a fluid delivery
arm showing a rinse        



5   agent delivery nozzles and one slurry delivery tube;         Figure 7
is a detailed view of a seal assembly for the rinse agent delivery channel;
Figure 8 is a flow diagram describing one rinsing method of the present
invention; and         Figure 9 is a schematic of a multi-pad system.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT         The present
invention provides a fluid delivery assembly for a chemical mechanical
polishing  apparatus having at least one rinse agent delivery line and
preferably one slurry delivery line. In one  aspect of the invention, the
rinse agent delivery line has one or more spray nozzles disposed thereon
along its length to deliver a spray of rinse agent to a surface above
ambient pressure and a splash  guard to contain the spray from the nozzles
and control cross contamination of other system  components or wafers. In a
preferred embodiment, the fluid delivery assembly is rotatably mounted
adjacent the surface to which it is intended to deliver the rinse agent
and/or slurry to provide easy access to the surface for replacement and or
other maintenance. Additionally, sweeping nozzles may be disposed on the
arm to urge rinse agent and debris towards and off the edge of the surface
being cleaned.         The invention further provides cleaning and
polishing processes wherein a rinse agent is delivered to a surface, such
as a polishing pad surface, while a substrate is still in contact with the
pad and shortly thereafter to rinse the substrate and the surface. The
processes have the advantage of at least increasing substrate throughput by
substantially performing a rinse step while a substrate is being
loaded/unloaded from a carrier or while the carriers are rotated to another
processing station. Another advantage is that the rinse step lowers the
number of particle defects associated with each substrate by rinsing the
substrate prior to removal from the pad and then continuing to rinse the
pad before another substrate is positioned thereon for processing.
Figure 2 is a top view of a CMP system having one embodiment of a fluid
delivery system 20 of the present invention disposed over a polishing pad
22. The fluid delivery system includes a          



6   delivery arm 24 having a base portion 26 disposed outwardly from the
edge of the pad and an end portion 28 disposed over the pad. The base
portion 26 is mounted on a shaft 40 (shown in Figures 3a, 3b, 3c and 6) to
enable rotation ofthe fluid delivery system 20 between a processing
position over the polishing pad and a maintenance position adjacent the
pad. The arm is generally angled along its length from its base portion 26
to its end portion 28, though it may be straight, and includes two slurry
delivery lines 30, 32 mounted on or disposed within the fluid delivery arm
24. Preferably, tubing is used as the slurry delivery lines and one or more
slurries are pumped from one or more slurry sources using a diastolic pump
or some other type of pump out through the end of the tubing. A central
rinse agent delivery line 38 delivers one or more rinse agents to a
plurality of nozzles 34, 36 mounted to the lower surface 44 of the fluid
delivery arm. The end portion 28 preferably terminates at a position short
of the center of the pad 22 to allow the carrier holding the substrate to
move radially across the pad approaching or even over the center of the pad
during polishing without the risk of having the arm collide with the
carrier. A nozzle 36 is disposed on the end portion of the arm at an angle
to the plane of the arm to deliver one or more rinse agents to the center
of the pad. Alternatively, a straight arm or an angled arm extends over the
center of the pad and mounts a nozzle 34 at or near the distal end ofthe
arm to deliver rinse agent to the central portion of the pad. Typical house
pressures range from about 15 psi up to about 100 psi, this range being
sufficient to deliver the rinse agent to the pad at a pressure higher than
ambient. Preferably, the rinse agent is delivered at a pressure of about 30
psi or higher.        Figure 3a is a cross sectional view of the fluid
delivery assembly 20 of Figure 2 showing the rinse agent delivery line 38
and the mounting shaft 40. The shaft 40 defines a rinse agent channel 42
along its length which delivers a fluid to the fluid delivery arm 24. The
arm similarly defines a channel or delivery line 38 along its length which
terminates at the end portion 28. In alternative embodiments shown below,
the rinse agent channel or delivery line 38 may include extensions to
deliver fluid to sweeping nozzles 37 which will be described below. A plug
46 may be disposed in one end or both ends of the channel depending on the
process used to machine the channel or line 38.
7 



The rinse agent channel 42 delivers one or more rinse agents to the channel
or fluid delivery line 38 ofthe arm 24 from a source provided in
conjunction with a CMP system. A seal is provided between the shaft 40 and
the arm 24 and will be described in more detail below in reference to
Figure 5. The channels 42, 38 may be machined channels or may be tubing
disposed through and secured in each of the shaft and the arm.         A
series of nozzles 34, 36 are threadedly mounted in or otherwise disposed on
the lower surface 44 ofthe arm and are connected to the rinse agent
delivery line 38. In one embodiment five spray nozzles are threadedly
mounted along the length of the arm having the spray patterns shown. The
end nozzle 36 is disposed at an angle to the plane of the arm, e.g., an
acute angle, to deliver a fluid a distance away from the end portion 28 of
the arm towards the central portion C of the pad 14. The nozzles are
preferably fine tipped nozzles which deliver the rinse agent in a
fan-shaped plane to reduce the effects of splashing caused by the spray of
rinse agent contacting the pad surface. On example of nozzles which can be
used to advantage are available from Spraying Systems company, Wheaton, IL,
under model Veejet Spray Nozzle, Kynar[err] Series. In a preferred
embodiment, the nozzles deliver fluid in an overlapping pattern to insure
that a substantial portion of the pad is subjected to the spray from the
nozzles. The end nozzle 36 is positioned to deliver fluid outwardly beyond
the end of the arm to cover the remaining pad regions, including the
central portion of the pad, while also preferably overlapping the spray
from the adjacent nozzle to insure that each region of the pad is cleaned.
While it is preferred to overlap the spray patterns, it is not necessary
that each spray pattern overlap the adjacent patterns.        In another
embodiment, the nozzles may include spray patterns which direct the rinse
agent downwardly and outwardly over the surface of the pad towards the edge
E of the pad 14. As one example, nozzles having a fan shaped pattern
directed outwardly towards the base of the arm 26, as shown in Figure 3b,
may be employed. Alternatively, as shown in Figure 3c, sweeping nozzles 37
are interspersed with nozzles 34, and may be mounted in the arm at a
non-perpendicular angle from the plane of the rinse arm. Sweeping nozzles
37 thereby direct the spray from nozzles 34 and 37 and
8  sweep accumulated rinse agent and debris towards the outer edge E and
then off of the pad 14. As an example of an embodiment of the present
invention, arm 28 as shown in Figure 3c extends over 



the center C of the polishing pad 14.         It is believed that directing
the spray via sweeping nozzles 37 downwardly and outwardly over the pad
surface may enhance removal of material and cleaning of the pad surface.
Preferably, nozzles 34 and 36 are disposed to deliver a spray of rinse
agent directly to the pad while sweeping nozzles 37 are disposed to enhance
removal of material and rinse agent from the pad. Nozzles 34 and 36 direct
rinse agent, set at an optimal pressure to provide sufficient volume of
rinse agent between pad 14 and the rinse arm 28 and shield member 68, such
that a disturbance is caused, and particles are thereby lifted and
suspended in the volume of liquid. Preferably, the angled spray from
nozzles 37, also set at an optimal pressure to direct the suspended
particles and the rinse agent off of the pad, i.e., thereby sweeping the
pad clean of particles and fluid and enhancing removal of rinse agent and
debris from the pad 14. Sweeping nozzles 37 have particular application in
those processes where heavy materials are used or heavy build-up of slurry,
agglomerates and/or wafer debris occurs during polishing.        Figures
4a-d are schematic representations of other alternative embodiments of
nozzles and spray patterns for delivering the rinse agent to the pad. The
embodiments include the nozzles 34 and 36 as depicted in Figures 3a-c and
additional sweeping nozzles 37, as shown in Figure 3c, disposed in the arm
24 or otherwise adapted to deliver a rinse agent at a non-perpendicular
angle to the surface of the pad. Figure 4a shows the nozzles 34 and 36
offset from center on the arm 24 and adjacent sweeping nozzles 37 disposed
adjacent thereto. The sweeping nozzles 37 may be laterally aligned with or
offset from the nozzles 34 and 36. Figures 4a-d show the sweeping nozzles
37 offset from the nozzles 34 and 36.        Figure 4b shows the nozzles
34, 36 centrally disposed along the length of the arm and two rows of
sweeping nozzles 37 disposed along each side of the arm. These sweeping
nozzles 37 may be aligned with or offset from the nozzles 34, 36. Figure 4c
is a further modification showing a
9   staggered pattern for the two rows of sweeping nozzles 37. Figure 4d
shows still another embodiment incorporating an additional nozzle 34 and an
additional pair of sweeping nozzles 37. The nozzles 34 disposed at the end
of the arms shown in Figures 4 c and 4d extend over the center of the pad,
or at least close to the center of the pad, to deliver a rinse agent to the
central portion ofthe pad. 



The number and arrangement of the nozzles 34, 36, 37 can be varied
depending on the size of the pad and the materials used, including the
slurry material, the pad material, the material to be polished, the water
volume and water pressure, etc. In addition, the nozzles and lines
supplying fluid to the nozzles 34, 36, 37 are arranged to allow the slurry
delivery lines to be routed along the length of the arm.        Figure 5 is
a detailed section of the connection between the arm 24 and the shaft 40
which shows the seal between the channels 38, 42 formed in each of the arm
and the shaft. Preferably, the top of the shaft has a planar mating surface
48 on which the arm is mounted. The arm is secured to the shaft 40 using
screws 49 or other connecting member/arrangement. An annular coupling 50 is
formed around the channel 42 at the upper end of the shaft and mates with a
recess 51 formed in the lower surface of the arm 24. An o-ring groove 52 is
formed in the mating surface 48 on the upper end of the shaft 40 to mount
an o-ring 54 for sealing the shaft with the arm. The chamfered edges of the
coupling 50 provide ease of assembly.        Figure 6 is a cross sectional
view showing one of the slurry delivery lines 32 disposed on the arm 24 and
through the shaft 40. The slurry lines 30, 32 are preferably made of a
removable tubing disposed through a channel 56 formed in the shaft 40 and
mounted in a pair of channels 58 (shown in Figure 8) formed in the lower
surface 44 of the arm. A cover 61 is mounted to the lower surface ofthe arm
to secure the tubing in place within the channels 58. Alternatively, the
lines can be press fitted into the grooves 58 and secured by brackets or
other fittings therein. The ends 59 ofthe slurry delivery lines 30, 32 are
routed through a pair of channels 63 formed in the cover 61 and out of the
end of the arm 24 to deliver the slurry to the pad. The channels 63 can be
located and angled to position the dispensing ends of the tubes adjacent
the center of the pad so that a slurry can be dispensed thereto.
10         Figure 7 is a detailed section of the connection between the arm
24 and the shaft 40 which shows the seal around the tube 32. The seal is
formed around the tubing 32 at the interface of the arm 24'and shaft 40 by
disposing a washer 60 around the tubing adjacent an o-ring 62 disposed in
an o-ring groove 64 formed in the mating surface of the shaft. The washer
60 is housed in a recess 66 formed in the lower surface of the arm.
Figure 8 is a cross sectional view through the am assembly along line 8-8
in Figure 6 showing the relationship of the slurry delivery lines 30, 32,
the rinse agent channel 38 and the nozzles 



34. A shield member 68 extends downwardly from the lower surface 44 of the
arm and includes two walls 70, 72 which confine at least a portion of the
rinse agent spray therebetween. The lower edges 74, 76 of the shield member
68 are positioned above the surface of the pad, or other surface onto which
the fluids are delivered, to allow material to pass thereunder while also
effectively pooling the rinse agent between the walls 70, 72. The lower
edges 74, 76 and the upper surface of the pad define a passage through
which the rinse agent and the slurry may flow. The distance between the
lower edge of the shield and the surface of the pad is preferably optimized
according to flow rates of slurry, rinse agent and rotational speed of the
pad. Preferably, the distance between the lower edge of the shield and the
pad is in the range of about 1 to about 5 mm when a rinse agent flow rate
is in the range of between 230 ml/min. and about 6000 ml/min., at a
pressure in the range of between about 15 psi to about 100 psi. These
ranges are only representative and are not to be considered limiting of the
scope of the invention because other distances and flow rates could be
selected depending on the conditions and materials used or subjected to a
particular process. For example, at a pressure of 60 psi, a flow rate of
5.15 l/min. shows satisfactory particle and rinse agent removal from the
polishing pad surface. The flow rate of the rinse agent and the distance
between the lower edge of the shield and the substrate can be set so that a
wave of rinse agent can be accumulated and swept across the surface of the
pad and directed outwardly over the pad so that the pad and the substrate
can be cleaned. As the polishing pad rotates, in combination with the
angled contour of the arm and shield as shown in Figure 2, the rinse agent
and excess material are carried towards the edge of the             pad E
where the resulting material can be removed. It is understood, however,
that a substantially straight arm may be used, and will also provide
advantageous effects, by the present invention.         The fluid delivery
assembly, i.e., the arm 24 and the shield member 68, is preferably made of
a rigid material, such as polypropylene, which is chemically inert and will
not adversely react with the polishing materials used in CMP processes. The
material must be sufficiently rigid so that the structure does not sag or
droop along its length. The slurry delivery lines are preferably made of a
tubing material, such as Teflon[err], which is not reactive with the
various slurries used in CMP processes.         The methods of the present
invention will now be described in detail below. It should be recognized
that each of the methods of the present invention may be practiced on a
single or a multi- 



pad system. Figure 9 is a multi-pad system representative of the MIRRA[err]
system available from Applied Materials, Inc. of Santa Clara, California.
Typically, a substrate is positioned or chucked to a carrier which
positions a substrate on the polishing pad and confines the substrate on
the pad. The polishing pad 14 is typically rotated and the substrate may
also be rotated within the carrier 18. Additionally, the carrier may be
moved radially across the surface of the polishing pad to enhance uniform
polishing of the substrate surface. Once the substrate is located in the
carrier and the carrier is located over the polishing pad, a slurry is
typically delivered to the polishing pad. The slurry can comprise any
number of materials, such as sodium hydroxide, or may just be deionized
water if used on a rinse pad. The carrier is then lowered over the
polishing pad so that the substrate contacts the pad and the substrate
surface is then polished according to a pre-selected recipe. Towards the
end of the polishing step, a rinse agent, such as water, deionized water,
sodium hydroxide, potassium hydroxide or other known agent, is delivered to
the pad via the nozzles 34, and/or 36, 37 on the rinse arm to rinse the
polishing pad and the substrate. The rinse agent is delivered to the
polishing pad for a period of about 5 to about 20 seconds during which time
the substrate is raised from the polishing pad 14 and the carrier 18 is
moved either to the next processing position in multiple polishing pad
systems and/or into position for unloading the substrate and loading the
next substrate for processing.
12          It is believed that a wave of rinse agent formed between the
walls 72, 74 of the shield 68 forms a suspension layer on the substrate and
on the polishing pad into which the removed material and other particles
are collected and swept under centrifugal force or the force of the spray
to the edge of the pad where it can be removed or filtered from the system.
Preferably, the polishing pad continues to rotate as the rinse agent is
delivered to the pad. The rinse step may continue until another substrate
is positioned in the carrier 18 and the carrier is moved to a process
position. Preferably, the rinse step is performed for about ten to about
fifteen seconds while the carriers on a multi-carrier/pad system are
rotated and an unloading/loading step is performed at the loading/unloading
station.        In a three polishing pad system, such as the MIRRA[err]
system available from Applied 



Materials, Inc., Santa Clara, California, a preferred polishing sequence
includes two polishing stations, a rinse station, and a load station. The
first two polishing stations preferably mount a first and a second
polishing pad, such as an IC 1000 pad from Rodel, Inc., and the rinse
station preferably mounts a rinse pad, such as a Politex pad also from
Rodel, Inc. Four substrate carrier heads 18 mount on a central carousel
disposed above the pads and which can be sequentially rotated to position a
substrate in the four different stations mentioned above.        According
to one polishing method of the present invention, a substrate undergoes
polishing at the first polishing station and then at the second polishing
station. A polishing step and recipe are selected to polish the desired
material(s) to achieve the desired results. Multiple polishing steps,
recipes, pads etc. can be employed to achieve these results. The substrate
is then moved to the rinse station where a rinse agent is delivered to the
rinse pad and the substrate is disposed on the pad by the carrier head.
According to the present invention, a pad/substrate rinse step is performed
at each station. Preferably, the pad/substrate rinse step is performed
towards the end of the polishing step and continues until another substrate
is positioned over the pad. Once the polishing step is substantially
complete, a rinse agent is delivered to the pad for a period of a few
seconds, e.g., for
13  about 3 to about 60 or more seconds, as the system prepares to lift the
substrate from the pad to rinse at least a portion of the residue of
polished material and slurry from the pad and the substrate. The rinse step
then continues as the substrate is removed from the pad and the carrier
head carousel is rotated to the next station to position a substrate
adjacent to a pad for continued processing or for unloading. Preferably,
the rinse step is performed substantially during cross rotation ofthe
carrier heads, i.e, when the carrier heads are rotated to the next
position, so that substrate throughput is not adversely affected. During
the rinse step, rotation of the platen 16 and pad 14 continue so that the
centrifugal force urges the rinse agent and the slurry material radially
towards the edge of the pad and into a collecting area. Preferably, the pad
is rotated at a rate of from about 80 to about 150 revolutions per minute,
most preferably from about 95 to about 115 rpm. Additionally, in one
embodiment, nozzles 37 assist in moving material and rinse agent across the
surface of the pad.        In another embodiment, polishing pads may be
mounted on all three platens and the rinse step performed at each polishing
pad. In this embodiment, the substrate cleaning step is preferably 



performed on the third pad. A rinse step is performed on each polishing pad
as described above. However, the additional rinse step performed at the
third pad has been found to enhance defect performance by increasing the
time during which the substrate is in contact with the rinse agent. As a
result, the rinse pad at the third platen is also maintained in a very
clean state.        While the foregoing is directed to a preferred
embodiment of the present invention, other and further embodiments of the
invention may be devised without departing from the basic scope thereof,
and the scope is determined by the claims which follow.
14  WHAT IS CLAIMED IS:   1.    An apparatus for delivering one or more
fluids to a surface, comprising:        a)    a base;        b)    a
delivery arm rotatably connected to the base and extending radially
therefrom;        c)    one or more slurry delivery lines extending at
least partially along the length of the delivery arm;        d)    one or
more rinse agent delivery lines extending at least partially along the
length of the delivery arm; and        e)    a shield member disposed from
the delivery arm on at least one side of the arm.   2.    The apparatus of
claim 1 wherein the base further comprises a rotatable shaft.   3..   The
apparatus of claim 1 further comprising one or more nozzles connected to
the one or more rinse agent delivery lines.   4.    The apparatus of claim
3 wherein at least one or more of the nozzles are disposed downwardly from
the rinse agent delivery arm. 



5.    The apparatus of claim 3 wherein at least one of the nozzles is
directed inwardly from the base.   6.    The apparatus of claim 1 further
comprising one or more nozzles disposed on the delivery arm and connected
to the rinse agent delivery line.   7.     The apparatus of claim 6 wherein
at least one of the nozzles is mounted at a non-
15  perpendicular angle from a horizontal plane of the delivery arm.   8.
The apparatus of claim 3 wherein the shield member comprises a first and a
second wall portion disposed on opposite sides of the nozzles.   9.    The
apparatus of claim 3 wherein one or more of the nozzles direct a rinse
agent towards the edge of the pad.   10.   An apparatus for delivering
fluids to a surface, comprising:        a)    a fluid delivery arm
supported on a base at one end;        b)    one or more rinse agent
delivery lines disposed along at least a portion of the length of the fluid
delivery arm;        c)    one or more slurry delivery lines disposed at
least partially along the length of the fluid delivery arm; and        d)
a shield member extending from the fluid delivery arm. 



11.   The apparatus of claim 10 wherein the shield member comprises a first
and a second wall disposed opposite each other and defining a space
therebetween.   12.   The apparatus of claim 11 further comprising one or
more nozzles connected to the one or more rinse agent delivery lines.   13.
The apparatus of claim 10 further comprising one or more nozzles connected
to the one or more rinse agent delivery lines.   14.   The apparatus of
claim 12 wherein at least one of the one or more nozzles is disposed on the
16  fluid delivery arm at an angle offset from a line normal to the plane
of the arm.   15.   The apparatus of claim 13 wherein at least one of the
one or more nozzles is disposed on the fluid delivery arm at an angle to
the plane of the arm.   16.   A method of polishing a substrate,
comprising:        a)    positioning a substrate adjacent to a polishing
pad;        b)    delivering one or more polishing fluids to the pad;
c)    positioning the substrate in contact with the pad;        d)
polishing the substrate for a period of time;        e)    delivering a
rinse agent to the pad while the substrate is in contact with the pad; and
f)    removing the substrate from the pad while the rinse agent is being
delivered to the 



pad.   17.   The method of claim 16 wherein the pad is rotating during
steps b) through f).   18.   The method of claim 17 wherein the substrate
is rotating at least during steps c) through f).   19.   The method of
claim 16 further comprising the step of continuing the delivery of the
rinse agent while another substrate is positioned adjacent the pad.   20.
The method of claim 19 wherein the rinse agent is delivered to the pad for
at least about 3 seconds during step e).   21.   The method of claim 16
wherein the rinse agent is delivered to the pad under pressure.
17  22.   An apparatus for delivering fluids to a surface, comprising:
a)    a fluid delivery arm supported on a base at one end;         b)
one or more rinse agent delivery lines disposed along at least a portion of
the length of the fluid delivery arm;        c)    one or more slurry
delivery lines disposed at least partially along the length of the fluid
delivery arm; and         d)    one or more nozzles disposed on the arm in
communication with the rinse agent delivery lines wherein at least one
ofthe nozzles directs a portion of the rinse agent towards the outer edge
of the pad.   



23.   The apparatus of claim22 wherein at least one of the nozzles directs
the rinse agent towards the center of the pad.   24.   The apparatus of
claim 22 wherein the rinse agent is delivered via the nozzles at a pressure
of about 40 to about 100 psi.   25.   The apparatus of claim 22 further
comprising a shield member extending from the fluid delivery arm.   26.
The apparatus of claim 22 wherein at least one of the nozzles is disposed
on the arm at a non- perpendicular angle to direct the spray towards an
edge ofthe pad.   27.   An apparatus for delivering one or more fluids to a
surface, comprising:        a)    a delivery arm cantilever mounted to a
base; and        b)    one or more rinse agent delivery lines extending at
least partially along the length of the delivery arm mounting one or more
nozzles to deliver one or more rinse agents to the surface
18  wherein at least one of the nozzles directs a spray at a
non-perpendicular angle to a plane of the surface.   28.   The apparatus of
claim 27 further comprising a shield member disposed from the delivery arm.
29. The apparatus of claim 28 wherein the shield member comprises one or
more walls disposed downwardly from the arm. 



30. The apparatus of claim 27 wherein at least one of the one or more
nozzles is disposed on the fluid delivery arm at an angle offset from a
line normal to the plane of the arm.   31.   The apparatus of claim 27
wherein one or more nozzles direct a spray substantially downwardly onto
the surface and one or more nozzles direct a spray substantially oblique to
a plane of the surface.   32.   The apparatus of claim 31 wherein the
downwardly directing nozzles are disposed centrally on the arm and the
obliquely directed nozzles are disposed on at least one side of the
downwardly directing nozzles.   33.   An apparatus for polishing
substrates, comprising:        a)    one or more platens disposed on a
base;        b)    one or more substrate carriers disposed above the one or
more platens;        c)    one or more fluid delivery assemblies disposed
adjacent the one or more platens, comprising:                1)    a fluid
delivery arm supported on a base at one end;                2)    one or
more rinse agent delivery lines disposed along at least a portion of the
19  length of the fluid delivery arm;                3)    one or more
slurry delivery lines disposed at least partially along the length of the
fluid delivery arm; and                4)    a shield member extending from
the fluid delivery arm; and         d) one or more driver members to rotate
the one or more platens and actuate the one or more substrate carriers. 



34.   The apparatus of claim 33 wherein the shield member comprises a first
and a second wall disposed opposite each other and defining a space
therebetween.   35.   The apparatus of claim 34 further comprising one or
more nozzles connected to the one or more rinse agent delivery lines.   36.
The apparatus of claim 33 further comprising one or more nozzles connected
to the one or more rinse agent delivery lines.   37.   The apparatus of
claim 35 wherein at least one of the one or more nozzles is disposed on the
fluid delivery arm at an angle offset from a line normal to the plane of
the arm.   38.   The apparatus of claim 36 wherein at least one of the one
or more nozzles is disposed on the fluid delivery arm at a
non-perpendicular angle to the plane of the arm.   39.   An apparatus for
delivering fluids to a surface, comprising:        a)    a fluid delivery
arm supported on a base at one end;        b)    one or more rinse agent
delivery lines disposed along at least a portion of the length of the fluid
delivery arm to deliver a fluid to the surface;
20         c)    one or more sweeping fluid delivery lines disposed at a
non-perpendicular angle to a plane of the arm adjacent the one or more
rinse agent delivery lines to urge the fluids across the surface of a pad
towards the edge of the pad; and        d)    one or more slurry delivery
lines disposed at least partially along the length of the fluid 



delivery arm.   40.   The apparatus of claim 39 wherein the shield member
comprises a first and a second wall disposed opposite each other and
defining a space therebetween.   41.   The apparatus of claim 40 further
comprising one or more nozzles connected to the one or more rinse agent
delivery lines.   42.   The apparatus of claim 39 further comprising one or
more nozzles connected to the one or more rinse agent delivery lines.   43.
The apparatus of claim 41 wherein at least one of the one or more nozzles
is disposed on the fluid delivery arm at an angle offset from a line normal
to the plane of the arm.   44.   The apparatus of claim 42 wherein at least
one of the one or more nozzles is disposed on the fluid delivery arm at a
non-perpendicular angle to the plane of the arm.   45.   The apparatus of
claim 39 further comprising a shield member extending from the fluid
delivery arm.    


