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BACKGROUND OF THE INVENTION

15 1. Field of the Invention

This invention relates generally to chemical mechanical planarization apparatuses,
and more particularly to methods and apparatuses for improved uniformity in chemical

mechanical planarization applications via platen pressure zones.
2. Description of the Related Art

20 In the fabrication of semiconductor devices, there is a need to perform chemical
mechanical planarization (CMP) operations. Typically, integrated circuit devices are in the
form of multi-level structures. At the substrate level, transistor devices having diffusion
regions are formed. In subsequent levels, interconnect metallization lines are patterned and
electrically connected to the transistor devices to define the desired functional device. As is

25  well known, patterned conductive layers are insulated from other conductive layers by
dielectric materials, such as silicon dioxide. As more metallization levels and associated
dielectric layers are formed, the need to planarize the dielectric material grows. Without
planarization, fabrication of further metallization layers becomes substantially more difficult
due to the variations in the surface topography. In other applications, metallization line

30 patterns are formed in the dielectric material, and then, metal CMP operations are

performed to remove excess material.

A chemical mechanical planarization (CMP) system is typically utilized to polish a

wafer as described above. A CMP system typically includes system components for
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due to the variations in the surface topography. In other appli cat;pgs(,,.,) .
netallization line 30 patterns are fornmed in the dielectric material 'équd 2005
then, netal CWVP operations are performed to renove excess material. A

chem cal mechanical planarization (CWP) systemis typically utilized to
polish a wafer as described above. ARCMP systemtypically includes system
conponents for 2 handling and polishing the surface of a wafer. Such
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i ncl udegleamifig spiteior € of any type of naterial formed or present during a
CWP process such as, for 15 exanple, dielectric materials, silicon nitride,
metals (e.g., alum num and copper), nmetal alloys, sem conductor materials,
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15 example, dielectric materials, silicon nitride, metals (e.g., aluminum and copper), metal
alloys, semiconductor materials, etc. Typically, CMP may be utilized to polish the one or

more of the layers on the wafer 16 to planarize a surface layer of the wafer 16.

The linear polishing apparatus 10 utilizes a polishing belt 12, which moves linearly

in respect to the surface of the wafer 16. The belt 12 is a continuous belt rotating about

( 20  rollers (or spindles) 20. A motor typically drives the rollers so that the rotational motion of
the rollers 20 causes the polishing belt 12 to be driven in a linear motion 22 with respect to

the wafer 16.

A wafer carrier 18 holds the wafer 16. The wafer 16 is typically held in position by
mechanical retaining ring and/or by vacuum. The wafer carrier positions the wafer atop the
25 polishing belt 12 so that the surface of the wafer 16 comes in contact with a polishing

surface of the polishing belt 12.

Figure 1B shows a side view of the linear polishing apparatus 10. As discussed
above in reference to Figure 1A, the wafer carrier 18 holds the wafer 16 in position over the
polishing belt 12 while applying pressure to the polishing belt. The polishing belt 12 is a

30 continuous belt typically made up of a polymer material such as, for example, the IC 1000




the wafer 16. A wafer carrier 18 holds the wafer 16. The wafer 16 is
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prevents the polishing belt 12 fromconforming to the exact shape of the
waf er lége fodishing deltr hthiap it moving over the platen 24. However, the polishing belt 12

deforms when the wafer contacts the polishing belt 12. Although the polishing belt 12 is a

compressible medium, the polishing belt 12 has limited flexibility, which prevents the
polishing belt 12 from conforming to the exact shape of the wafer 16, forming transient
20  deformation zones 22 and 26. As a result, edge effects occur at the wafer edge 16a and 16b
from a non-flat contact field resulting from redistributed contact forces. Hence, large
variations in removal rates occur at the wafer edge 16a and 16b. Consequently, due to the
fact that the prior art polishing belt designs do not properly control polishing dynamics,
uneven polishing and inconsistent wafer polishing may result thereby decreasing wafer yield

25 and increasing wafer costs.

In view of the foregoing, there is a need for an apparatus that overcomes the
problems of the prior art by having a platen that improves polishing pressure control and

reduces polishing pad deformation.

30
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pressure sub regions. Simlar to above, the outer set of sub regions of
eadf ofoutersub segiothgambricenitglief ipdependently.o fn a further aspect, the platen can further

comprise a leading zone and a trailing zone, where each of the leading and trailing zones

includes an inner set of pressure sub regions and an outer set of pressure sub regions.
Similar to above, the outer set of sub regions of each of the leading and trailing zones can
include a first outer sub region and a second outer sub region that are controlled

20  independently.

A method for improved wafer planarization in a CMP process is disclosed in another

embodiment of the present invention. Pressure to a polishing belt is adjusted utilizing a
platen having an inner set of pressure sub regions disposed below a wafer and within a
circumference of the wafer. Additional removal rate profile manipulation is achieved by

25  also adjusting pressure to the polishing belt utilizing an outer set of pressure sub regions of
the platen. The outer set of pressure sub regions is disposed below the wafer and outside the
circumference of the wafer. In this manner, the outer set of pressure sub regions is capable

of shaping the polishing pad to achieve a particular removal rate. As above, the outer set of

sub regions can include a first outer sub region and a second outer sub region that can be

30 independently adjusted. Optionally, pressure provided in a leading zone and a trailing zone

of the platen can be independently adjusted. In this aspect, each of the leading and trailing
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polishing pad is provided. The platen assembly includes a platen surround plate, a platen
interface assembly, a platen manifold assembly, a base plate, a gasket configured to fit on
the base plate, and an o-ring configured to fit around the platen. The platen manifold
assembly is connected to the platen interface assembly, and the platen manifold assembly is

20  supported by the platen surround plate. The platen manifold assembly includes a platen
{ B which includes a plurality of separately controllable regions. Each of the separately
controllable regions are designed to communicate independent fluid flows through the

separately controllable regions to the underside of the linear polishing pad.

Because of the advantageous effects of applying controlled pressure to various

25 regions of the polishing pad, embodiments of the present invention provide significant
improvement in planarization while polishing in the area of pad deformities. Other aspects

and advantages of the invention will become apparent from the following detailed
description, taken in conjunction with the accompanying drawings, illustrating by way of

example the principles of the invention.



polishing pad is provided. The platen assenbly includes a platen surround
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Figure 2B is a diagram showing wafer planarization removal rates for a non-rotating

wafer relative to the direction of movement of the polishing belt;

Figure 2C shows a top view of a wafer linear polishing process as may be conducted
15 Dby the linear polishing apparatus in accordance with an embodiment of the present

invention;

Figure 3 shows a graph depicting differing polishing effects depending on the
distance from the center of the wafer that the polishing is taking place, in accordance with

one embodiment of the present invention;

20 Figure 4A is a diagram showing a fluid opening layout of a platen manifold

assembly, in accordance with an embodiment of the present invention;

Figure 4B is a diagram showing a fluid opening layout of a platen manifold

assembly, in accordance with one embodiment of the present invention;

Figure 4C shows a fluid opening layout of a platen manifold assembly in accordance

25  with one embodiment of the present invention;



I nvention; Figure 3 shows a graph depicting differing polishing effects
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l% &16 present invention; and

Figure 10 shows a platen assembly with a platen manifold assembly, a platen
interface assembly, and a platen surround plate in accordance with one embodiment of the

present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

15 An invention is disclosed for a platen design that provides edge polishing uniformity
control during a CMP process. In the following description, numerous specific details are
set forth in order to provide a thorough understanding of the present invention. It will be

{ apparent, however, to one skilled in the art that the present invention may be practiced
without some or all of these specific details. In other instances, well known process steps

20  have not been described in detail in order not to unnecessarily obscure the present invention.

In general terms, the present invention is directed toward a platen within a CMP
system that has the unique ability to independently control polishing pressure in different
regions of the wafer so wafer polishing may be made more consistent and efficient.
Specifically, the platen of the present invention can manage the polishing pressures on the

25 leading and trailing edges so any polishing pressure differences and inconsistencies arising
from polishing pad pressure dynamics may be compensated for in a highly manageable
manner. The platen of the present invention may include any number of pressure zones,

each with a plurality of fluid holes that may be utilized to output fluid at different pressures
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di fferences and inconsistencies arising from polishing pad pressure

dynami cdyngjcsieaycksngrarpeasater fagin a highlhinghageablemeaywebl e manner. 15 A platen
of the enbodi nents of the present invention may include any nunber of
prdssure zondlaen of de embodimeatsaff thé @resefiteinventicaadmhiay iincludeoapy asmberecofzones

within the wafer's area. Each pressure zone has a plurality of fluid holes
t hat meffeHBEANFS Q‘éta‘%F (Sheo‘HP?)BPthF VKF&%F l&tadéﬁimft@ PEFSEUIS 2888 VI they yafer’s

conpensgdd, BachPresIfilel ARk Bk PRArAUPBFNGR HAIACHALRAG) BS utilized to output fluid at

different pressures thus compensating for polishing pad dynamics inadequacies.

A fluid as utilized herein may be any type of gas or liquid. Therefore, fluid platens

( 20  as described below may utilize gas or liquid to control pressure applied by a polishing pad
to a wafer by differing pressures on different portions of the polishing pad in contact with

different regions of the wafer. In addition, embodiments of the present invention can
implement mechanical devices to provide pressure to the polishing belt such as, for

example, piezoelectric elements.

25 Figure 2A shows a side view of a wafer linear polishing apparatus 100 in accordance
with an embodiment of the present invention. In this embodiment, a carrier head 108 may
be used to secure and hold a wafer 104 in place during processing. A polishing pad 102
preferably forms a continuous loop around rotating drums 112. The polishing pad 102
generally moves in a direction 106 at a speed of about 400 feet per minute, however, it

30  should be noted that this speed may vary depending upon the specific CMP operation. As
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A fluid as utilized herein may be any type of gas or liquid. Therefore,
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processing. Figure 2B is a diagram showi ng wafer planarization renoval
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the polishing belt. In particular, Figure 2B shows a non-rotating wafer

104 beivafepreiativei todbe dirpetion; efgnavesesnt ofitheypelishingiteedt. s pasticylar, Figwe 2B

directi t . 00.feet..per mnoute h [ S .
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| oners the wafer 104 onto a top surface of the
should be noted that this speed may vary depending upon the specific CMP operation. As
the polishing pad 102 moves, a carrier lowers the wafer 104 onto a top surface of the

polishing pad 102.

When the wafer 104 is not rotated, removal rate properties resulting from linear

: 20  polishing can be seen that may be hidden when the wafer 104 is rotated. In particular, a fast
removal rate area 130 develops at the leading edge of the wafer 104, and a slow removal

rate area 132 develops at the trailing edge of the wafer 104. As a result, the fast removal

rate area 130 and the slow removal rate area 132 cause non-uniformities during the CMP
process. In particular, when the wafer 104 is rotated in a direction 108 during a typical

25 CMP process, the removal rate is averaged along a radial averaging line 134. Hence,

removal rate non-uniformities occur radially about the wafer’s 104 area.

The polishing rate generally is proportional to the amount of polishing pressure
applied to the polishing pad 102 against the platen manifold assembly 110 (as shown in
Figure 2A) below the polishing pad 102. Hence, the rate of planarization may be changed

30 Dby adjusting the polishing pressure. Figure 2C shows a top view of a wafer linear polishing
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regi on (alsbtknoainse akrudliig Zsmen rear zone), and a trailing edge polishing
region 104d (also known as a trailing zone). The traili ng edge regi on 104d

tends to hav | ess, pol,i shing pressure due to variations ol i shing pad
def or mat i ons he, Faifing ¢dgs Heiah f%drtpgféﬁte haye EeAr pelishing presurs dvdip Yas1aHpBr e
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15  the differences in pollshmg pressures on the leading edge 104a and the trailing edge region

104d are significant. Therefore, through independent control of fluid pressure under the
regions 104a-d, the polishing pressure may be adjusted to provide optimal and consistent
polishing pressures over the different regions of the wafer 104. Consequently, embodiments
of the present invention independently control the polishing pressures inside and/or outside
- .20  the area of the wafer in addition to areas within the area of the wafer to optimize the wafer

polishing process.

Figure 3 shows a graph 200 depicting differing polishing effects depending on the
distance from the center of the wafer that the polishing is taking place, in accordance with
one embodiment of the present invention. Graph 200 also includes a legend 201 indicating

25  the names for curves shown on the graph 200. In one embodiment, the polishing rates of
the leading edge 104a and the trailing edge 104d (as shown in Figure 2C) are compared with
a dynamic polishing rate, and curve of the average of the leading and trailing polishing

rates, which is the leading and trailing polishing rates divided by 2.

A curve 202 shows a leading edge polishing profile, and a curve 208 shows a trailing

30  edge polishing profile. In addition, a curve 204 shows a dynamic (when the wafer is
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The pl at%%qu?;l?r%l‘rlltlE 8% %é%%?ﬁ&ﬁ%ﬂﬁncl udes a plurality of sub regions each
conprising a plurality of fluid outputs. In particular, the platen

marlisf ol d assSutbtegichl 09ah cbmpeisest & radialstoly ofegipm‘rahtvaﬁmm dutputsyrvelaleosul he

waf er being poalished, shown as area 104 in Fig tre 43& and three sub
region 109a™ comprises three radial rows of a plurality of fluid outputs. ¢ term radial

rows as utilized herein are circular rows that are concentric with all other radial rows and
have a common center with the platen manifold assembly 110. In addition, a center region
110e including a circular plurality of fluid outputs further is included that can be utilized to
( 20 control the polishing pressures and the resulting polishing dynamics within the area of the

wafer 104.

Sub region 109a’ comprises a radial row of a plurality of fluid outputs, which are

located at about the edge of or slightly outside the wafer area 104. In addition, two outside

sub regions 123a’ and 123a" form two additional independently controlled radial rows of a

25  plurality of fluid outputs. By dividing the platen manifold assembly 110 into five sub
regions each comprising a plurality of outputs, the platen manifold assembly 110 can
intelligently, accurately, and precisely control polishing pressures on the wafer 104. In
addition, because of the advantageous effects of applying controlled pressure outside the

area of the wafer 104, utilizing sub regions 123a' and 123a", provides a significant

30 planarization improvemeht while polishing in the area of pad deformities. In one
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S€gr egaatssee%lglg}tho.4 ﬂ;ry r%rgiogll f‘lto%r}ncr:lgg(iasoirrllglude seven radial rows of a plurality of fluid

outputs control polishing pressure on a second side region of the platen manifold assembly

110. Regions 110b and 110c can be implemented for separate individual control, or linked

together, utilizing a single control mechanism. In one embodiment, each of the separately

20  controllable regions such as the regions 110a-d may be designed to communicate

{ independent fluid flows through the separately controllable regions to the underside of the

linear polishing pad to intelligently control polishing pressure.

In a further embodiment, the region 110a (also known as the leading zone) and the
region 110d (also known as the trailing zone) may be independently controlled and designed
25  to output a controlled fluid flow independently from each of the first plurality of output

holes in the leading zone and the second plurality of output holes in the trailing zone.

In one embodiment, the platen region 110a is a leading edge region that includes five
sub regions each containing a plurality of fluid outputs. Sub region 110a’ comprises a radial
row of a plurality of fluid outputs, which is located at about the edge of or slightly outside

30  the wafer area 104. In addition, two outside sub regions 125a' and 125a" form two
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regi on oueEaFhgdgast &ff the gusfersy having gingleefgntrallable radial rows of the sub regions
-110a' and 110a" further enhances planarization ability while polishing in the area of pad

deformities.

In one embodiment, the platen region 110d is a trailing edge region that includes five

( 20  sub regions each containing a plurality of fluid outputs. Sub region 110d’ compﬁses a
radial row of a plurality of fluid outputs, which is located at about the edge of or slightly

outside the wafer area 104. In addition, two outside sub regions 125d' and 125d" form two
additional independently controlled radial rows of a plurality of fluid outputs. As above, a
significant planarization improvement occurs while polishing in the area of pad deformities

25  at the trailing edge because of the advantageous effects of applying controlled pressure

outside the area of the wafer 104 utilizing sub regions 125d' and 125d".

Two other sub regions in region 110d provide pressure within the area of the wafer
104. In particular, sub region 110d" includes a radial row of a plurality of fluid outputs,
while sub region 110d™ includes three radial rows of a plurality of fluid outputs. By

30  dividing the platen region 110d into five sub regions, three outside the wafer area 104 and



10 precisely control polishing pressure on the |eading edge regi on,10
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Figure 4C shows a fluid opening layout 350' of a platen manifold assembly 110 in
accordance with one embodiment of the present invention. In this embodiment, the platen
manifold assembly 110 is segregated into 4 major platen regions 110a through 110d

{ 20 controlling polishing pressure applied to 8 different parts of the wafer 104. The platen
regions 110a through 110d control polishing pressures on the regions 104a through 104d (as
shown in Figure 2C) of the wafer 104 respectively. The region 110b includes 5 radial rows
of a plurality of fluid outputs to control polishing pressure on a first side region of the platen
manifold assembly 110. The term radial rows as utilized herein are semicircular rows that

25  are perpendicular to the radius from the center of the platen manifold assembly 110. The
region 110c includes include 5 radial rows of a plurality of fluid outputs control polishing
pressure on a second side region of the platen manifold assembly 110. It should be
understood that although the embodiments described herein do not separately control the
regions 110b and 110c, the present invention may control each of the regions 110a through
30  110d separately. In one embodiment, each of the separately controllable regions such as the

regions 110a through 110d may be designed to communicate independent fluid flows

ﬂ)



regions 110d" and | 10d" further enhances planarization ability mhilg .
polishing in the area of 10 pad deformties. The platen nanifold d&ae&ﬁPyzmﬁ
110 may further include a center region | |0e having a circular plurality

of fluid outputs that can also be utilized to control the polishing

pressures and the resulting polishinff-dynam cs of the wafer 104. _
Consequent |y, enbodi nents of the present invention may control fluid
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control | abl e regi ons such as the regions 110a through 110d nay bé si gned
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known as the trailing zone) may be independently controlled and desi gned
pressure to an area that may provide a significant planarization improvement while
polishing in the area of pad deformities.

In one embodiment, the platen region 110d is a trailing edge region that includes
three sub regions each containing a plurality of fluid outputs. Sub region 110d' and sub

20  region 110d" each includes one radial row of a plurality of fluid outputs while sub region
110d"™ may include 3 radial rows of a plurality of fluid outputs. The three sub regions 110d'
through 110d™ each contains a plurality of outputs which enables the platen region 110d to
intelligently and accurately control polishing pressure on the trailing edge region 104d of
the wafer 104. Furthermore, having single controllable radial rows of the sub regions 110a'

25  and 110a" enables more accurate management of polishing pressure on the trailing edge of
the wafer 104 which, due to polishing pad deformities, may require a higher control of
polishing pressure management.

A center region 110e containing a circular plurality of fluid outputs which may also
be utilized to control the polishing pressures and the resulting polishing dynamics of the

30  wafer 104. Consequently, the present invention may control fluid pressure and the resultant
polishing pressure by varying and adjusting fluid pressure in any, some, or all of the regions

and sub regions of the platen.
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plurality of output holes in the |eading zone and the second pIuraliy)ggﬁ 2005
output holes in the trailing zone. In one enbodiment, the platen region 0
110a is a |l eading edge region that includes three sub regions each
containing a plurality of fluid outpufs. Sub region 11 0a' and sub region
110a" each includes one radial row of a plurality of fluid outputs while
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polishing pressure on the trailing edge of the wafer 104 which, due to
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includes three radial rows of a plurality of fluid outputs. These two sub regions provide
pressure within the area of the wafer 104. Also, a center region 110e having a circular
plurality of fluid outputs is utilized to provide additional control for polishing pressures of

20  the wafer 104.

As shown in Figure 5, the outside pressure sub regions 125a’, 125a", 125d', and
125d" allow improved shaping of the polishing pad 102 in regions 102a and 102d of the
polishing pad 102. The improved polishing pad 102 shaping provided by the outside
pressure sub regions 125a', 125a", 125d', and 125d" greatly reduces edge effect and provides

25  enhanced removal rate profiles.

Figure 6 illustrates a platen manifold assembly 110 in accordance with one
embodiment of thé present invention. In this embodiment, a rubber gasket 110-3 is
sandwiched between a platen manifold assembly 110-1 and a base plate 110-4. Therefore,
fluid tubes may be connected to a platen interface assembly 540 (shown in Figure 10) which

30  may transfer fluids to the platen 110-1. The o-ring 110-2 forms a seal to a platen surround
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pressure zones, in accordance with an enbodi nent of the present i"nventi of.

In the exanple of Figure 5, the wafer 104 is pushed down on the polishing

belt 102 that is noving over the platen manifold assenbly 110. As

ment i oned above, the platen nanifol ddssenbly 110 5 includes five sub

regi ons each containing a plurality of fluid outputs. Sub region 110a'
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and therefore polishing pressure) to reduce polishing pressure in the leading edge region

110a. By having single radial rows of a plurality of fluid outputs that are each individually

20  controllable, more minute adjustments may be made toward the edge of the platen manifold
( assembly 110 thereby managing polishing pressure in the regions where polishing pad

deformations occur.

The region 110d includes the sub regions 110d'-110d"™. Each of the sub regions

110d' and 110d" can be managed individually by different outputs of fluid which can allow

25 intelligent dynamic fluid output pressure variation by the platen manifold assembly 110 in
the region 110d of the trailing edge. It should be appreciated that outputs to the sub regions
110d'-110d™ may be individually varied in any manner than would reduce polishing pad
deformity and thereby enable more consistent wafer polishing. In one embodiment, the sub
regions 110d' and 110d" may have more fluid inputted into them thereby increasing fluid

30 output from the platen which increases fluid pressure on the polishing pad which in tumn

increases polishing pressure in the trailing edge. Such increased trailing edge polishing
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reduce polishing pressure differences between different parts of the wafer.

Figure 9 shows a platen interface assembly 540 in accordance with one embodiment

of the present invention. It should be appreciated that the platen interface assembly 540

( 20 may include any number of input holes depending on the number of zones and/or sub
regions being controlled. In one embodiment, the platen interface assembly 540 includes 9

input holes. In one embodiment, two input holes 552 feed fluid into the plurality of output

holes in regions 110b and 110c (regions 110a-110e, sub-regions 110a'-110a™, and sub-
regions 110d'-110d™ are shown in Figures 4B and 7) of the platen manifold assembly 110.
25 In addition, input holes 558, 560, and 554 may feed fluid into the plurality of output holes in
sub regions 110a'-110a™ respectively. Also, input holes 562, 564, and 556 may feed fluid
into the plurality of output holes in sub regions 110d-110d™ respectively. Finally, an input
hole 566 may feed fluid to the sub region 110e. By varying fluid entry into the input holes
552-566, fluid output out of each of the regions on the platen may be controlled individually

30 or in any combination to intelligently adjust fluid pressures (and polishing pressure) on
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increasing fluid 30 output fromthe platen which increases fluid pressure
on the polishing pad which in turn increases polishing pressure in the
trailing edge. Such increased trailing edge polishing 22 s° - 18 pressure
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regi ons 1i0d' -110d"" are shown in Fi gures 4B and 7) of the platen manifold
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different regions of the platen assembly 600.

It should be understood that any type of fluid may be utilized in the present

( 20 invention to adjust pressure on the polishing pad from the platen manifold assembly 110
such as, for example, gas, liquid, and the like. Such fluids may be utilized in the present

invention to equalize polishing pressure on a wafer. Therefore, by use of any type of fluid
compound, the plate structure may control individual outputs into certain regions of the

platen manifold assembly 110.

25



sub regions 110a' -110a"' respectively. Also, input holes 562, 564, 2&?%F$5§WV
may feed fluid into the plurality of output holes in sub regions

110d' -110d"" respectively. Finally, an input hole 566 nay feed fluid to

the sub region 110e. By varying fluid entry into the input holes 552-566,
fluid output out of each of the regio¥¥s on the platen may be controll ed
individually 30 or in any conbination to inteIIigentIy adjust fluid
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into theymir &nimsed s0und 10 plate 116. The o-ring 110-2 forns a sea

bet ween the platen manifold assenbly 110 and the platen surround plate 116
so that contam nating fluids do not |eak into the subsystem Regardless of
the construction of the platen assenbly 600, it may control fluid pressure
t hrough use of different plurality of output holes in different regi ons of
the platen assenbly 600. In one enbodi nent, the platen assenbly 600

i ncludes the platen manifold assenbly 15 110, which has multiple zones of
the plurality of output holes that is placed into and connected wth a
recess in the platen surround plate 116. The platen assenbly 600 may

i nclude inputs 552, 554, 558, 560, 562, 564, and 566, which nmay introduce
fluid into the different regions of the platen assenbly 600. It should be
understood that any type of fluid may be utilized in the present 20
invention to adjust pressure on the polishing pad fromthe platen manifold
assenbly 110 such as, for exanple, gas, liquid, and the |ike. Such fluids
may be utilized in the present invention to equalize polishing pressure on
a wafer. Therefore, by use of any type of fluid conpound, the plate
structure may control individual outputs into certain regions of the



pl aten manifold assenbly 110. 25 2 2 SEP ii1J5 -20 Although the f%)rq%g,oi,ﬂ{%
i nvention has been described in some detail for purposes of clardty' oftvtd

understanding, it will be apparent that certain changes and nodifications
may be practiced within the scope of the appended clains. Accordingly, the
present enbodi nents are to be considered as illustrative and not

restrictive, and the invention is ngt to be limted 5 to the details given
herein, but may be nodified within the scope and equi val ents of the
appended clains. What is clained is: 2 r 2S)11 21 CLAMS 1. A platen for
use in chem cal nechanical planari ' (CWP) systens, the platen
arranged below a |inear polishing d designed to apply a controlled
fluid flowto 5 the underside of the linear polishing pad, the platen
conprising: a |leading zone containing a first plurality of output holes,

the | eading zone oriented npre proximate,t - 19 Qe t he
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hol es, ?ﬁtgnﬁ?g}%lefglﬁgogoaﬁﬁeﬁehl ori gﬁt ed mor Igﬂgir_o‘xi.rrat e to a downstream region
of tde {nenedrsidodl thélingr palishingpad) theplatey COPPRENZNd the trailing zone and
the center region being independently controlled and designed .t oa$ut put

the control | £adihtiizend éminingle fiestpbmality of punnichales §re leHng FPE PR8I  al i ty of

out put holes and the second plurality of o oles and the third
pl ur al i MPregfromAR e aﬁ&pggqamtggeﬁ0£¢le¥ﬂ%mpgg%, }# a?’one and the trailing zone
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the second a trailing zone containing a second plurality of output holes, the trailing zone
10  oriented more proximate to a downstream region of the linear polishing pad, the leading
zone and the trailing zone and the center region being independently controlled and
designed to output the controlled fluid flow independently from each of the first plurality of
output holes and the second plurality of output holes and the third plurality of output holes,
each of the leading zone and the trailing zone has 2 first sub region, a second sub region,

15  and a third sub region;
wherein the first sub region includes a first radial row of output holes, the second

region includes a second radial row of output holes, and the third sub region includes a third

radial row, a fourth radial row, and a fifth radial row of output holes.

20 2. (Canceled)

3. A platen for use in chemical mechanical planarization (CMP) systems as
recited in claim 1, wherein the first plurality of output holes are located in the first sub
region, the second sub region, and the third sub region.

25 4, A platen for use in chemical mechanical planarization (CMP) systems as
recited in claim 3, wherein the first sub region, the second sub region, and the third sub
region are separately controllable regions being designed to communicate independent fluid

flows through the separately controllable regions.



region includes a second radial row of output holes, and the trﬂppﬁsﬁbzmﬁ
region includes a third radial row, a fourth radial row, and a fifft

radi al row of output holes. 20 2. (Canceled) 3. A platen for use in

chem cal mechanical planarization (CVWP) systens as recited in claiml,
wherein the first plurality of output holes are located in the first sub
region, the second sub region, and.gthe third sub region. 25 4, A platen for
use in chem cal nechanical planarization (CW) systens as recited in claim
3, wherein the first sub region, the second sub region, and the third sub
region are separately controll able regi ons being designed to communi cate

i ndependent fluid flows through the separately controll able regions. -22

5. (Cancel edy. 6. (Bapdedddpn for use in chem cal mechanical planarization

(CWP) systens as 5 recited in claim1, wherein the second plurality of

out put holes are located in the first sub region, the second sub region,
and the third sub region. 7. A platen for use in chem cal nechanica

pl anari zat i op, ( CVR)plais tfeBscaia chemidat exbchanic! plamadzatigndF¥E) ¥HETF % st sub

region, the second sub regjon, and the third [ tely
cont fol regispdin @lgmbhsvvh%fgmgh%a“% Elﬁm@n? %%t%utﬁlhé%gpaéﬁg)é:%tg dﬁ &egﬁﬁ%gars 10

throughrgg?gn SRRASALELY r&an ke hebli@ siegigiins. 8. (Canceled) 9. A platen
y

assenbl of "'supporting an underside of a |inear polishing pad,

conpri si ng: pl ate r iPEiEhBeal becAaibal tptdhatindtionf (@MP)agysterbl ap;, a
pl aten mani fgl d aés@%%ﬁyfggg%g conf?ag,ur ed to ggﬁconnect ed.to th % aten
i nt er f agited$s eluith 6, viteesipkimt fust srdnicgiondthg $eeang| 55‘}"5@%‘% 08 11S é’é“rae 't o be

ey e bl BB an o
il oyl i NG e GlaRHlely QodttdllaBleaetishst he pl at en;
8. (Canceled)
9. A platen assembly for supporting an underside of a linear polishing pad,
comprising:

a platen surround plate;

15 a platen interface assembly;

a platen manifold assembly being configured to be connected to the platen interface
) assembly, the platen manifold assembly being configured to be supported by the platen

surround plate, the platen manifold assembly including,
| a base plate;
20 a gasket configured to fit on the base plate,
an o-ring configured to fit around the platen;

a platen, the platen including a plurality of separately controllable regions,
each of the separately controllable regions being designed to communicate
independent fluid flows through the separately controllable regions to the underside

25 of the linear polishing pad.
10. A platen assembly for supporting an underside of a linear polishing pad as

recited in claim 9, wherein the fluid flows are one of gas flows and liquid flows.



a platen, the platen including a plurality of separately control] 22%5
regions, each of the separately controllable regions being desizg R 2005
comuni cate independent fluid flows through the separately controll able
regions to the underside 25 of the linear polishing pad. 10. A platen
assenbly for supporting an underside of a linear polishing pad as recited
inclaim9, wherein the fluid flows,fre one of gas flows and liquid flows.
22SEP2005 -23 11. A platen assenbly for supporting an underside of a |inear
polishing pad as recited in claim9, wherein the fluid fI.ot\l/vs ar§ liquid
flows. 12. APl atkmplassessthyiyffor suppersiag en Ngdersids 98 a0 PFIIRE PR 8%
polishing pad as recited,i | Al « W IL.0h the separately controll able

r egi onsre&lft%d‘&cr?aé‘&(?’w e’fghtgeg}li@fg’w q s Pﬁ‘zgzone. 13. A platen assenbly
for supporting an underside, of.a |lin 154 Biaktyad akn claim
9, wherein t se‘ﬁéﬁ%{t?‘éf‘iﬁe@B&tﬁ%ﬂpg%ﬁ?@graggilng%gfdg%aggllegﬁ:%ciﬂﬁg gcl)ﬁe and a
trailin e&t&??n cfmﬂ J, WehoSdifl@heZ peratelyl dontrlipblatregiomssare rablegding 2oRUBEbAt i ng an
underside of a linear polishing pad as 10 recited in claim 12, wherein the
| eadbng tading zamdl t he trailing zone each have separately controllable sub
regions to communi cate the independent fluid flows. 15. A .platen senbl y
for supporting. anAupidiensssgmbbf foa SUNPAERE %W@ﬁiq‘?\sﬁﬁa]ﬂ)“eé’ép°1%bﬂgtpealgaa§n claim
14, wherein each.of the |.ead] i8hd hrdth Famiaghoue and al east
three sEpiedil “E‘o%t‘?’@?r?%%ﬁéeQ%&@@%é%%s@%%@%&,%\ pl aten for use in a
chem caly fBGEhank,Gad tob stapsmwat i on (CMP) system  conprising: an inner set
of pressure sub regions capable of providing pressure to a polishing pad

di sposed abovg. t he gia%n%senmbrisnmirrgassmiw#b@@%ﬁob@iﬁﬁgp%ﬂ]i &posed

bel ow a waf er and O wthin a circunference of.th ' ter set
of pies sweitedsintrlaimgl b rieheegn A5 K2URE FPRRF ﬁlﬁ tf?l”lggszgjrn g%%%{ ga‘%onﬁq P%ﬁﬁe% pad

di sposed. aboyeyd 8 BLBhAR coffullicld R inipRseHt Ruiddlowsegi on bei ng di sposed
bel ow t & RPN

15. A platen assembly for supporting an underside of a linear polishing pad as
recited in claim 14, wherein each of the leading zone and the trailing zone have at least

three separately controllable sub regions.
15
16. A platen for use in a chemical mechanical planarization (CMP) system,
comprising:

an inner set of pressure sub regions capable of providing pressure to a polishing pad

disposed above the platen, each inner pressure sub region being disposed below a wafer and

20  within a circumference of the wafer; and

an outer set of pressure sub regions capable of providing pressure to a polishing pad
disposed above the platen, each outer pressure sub region being disposed below the wafer
and outside the circumference of the wafer, the outer set of pressure sub regions being

further capable of shaping the polishing pad to achieve a particular removal rate.

25

17. A platen as recited in claim 16, wherein each sub region comprises a

plurality of output holes capable of facilitating pressure application to the polishing pad.



1

and outside the circunference of the wafer, the outer set of pé:is%,e ﬁﬁ‘zsb
regions being further capable of shaping the polishing pad to M-eévéta
particular renmoval rate. 25 17. A platen as recited in claim 16, wherein
each sub region conprises a plurality of output hol es capabl e of
facilitating pressure application to the polishing pad. 2 2 S E P 21135 -2a
18, A platen as recited in claim1l7y.wherein each plurality of output holes
provi des gas pressure to the polishing pad. 19. A platen as recited in
claim 17, wherein each plurality of output holes ravid L U ressure
to the pol i gBi ng Aathterbadecited b slaim Hs WREPPFR ﬁ?‘gglét?'n?efi%tb\%huﬂéﬁeedﬁn t he
outer set of sub re ionls1 i(gc udes, a first outer sub region and a second
out er suevidesgappresye OADKPUISARERE r acited in claim 20, wherein the. first
outer sub region and the second outer sub region are confrol l‘ﬁgl

i ndependent Iy, 224 el ak eecieé inadiitetl.i whekiai sach @luplipt HePUEBTPIFSi ng a

| eading zone and a 10 trailing zonge, each of the | eading zone and the
traili ngozidmaliciuﬂtpﬁéﬁufﬁgmé#ﬁ’%’ﬁlgpggﬁ' of pressure sub regions and an outer
set of pressure sub regions. 23. A platen as recited in claim 22, wherein
the puter sej, of §?5¥htér€&ir@é’i@dﬁkiclei&clh7, viHferdim éhel coadiselcpf SBmEcEiATE I r ai | i ng
zone" includes a first outer sub region and a second outer sub region. 15
24. A ph fitstnutassubgegive dnd #iseeons I IO RGN n the first outer sub region and
the second outer sub region are controlled independently. 25. A method for
i mproved waf 1: pl & %{hﬁ% i Qhted Th Raied120] Widreinehh finit cater spb aezien gk then (CVP)
process, con%‘isingﬁ e operations of adjusting pressure to a polishing
bel t ut igkdordl BEeBsuplragien atezontnyled independenibet of 20 pressure sub regi ons

di sposed bel ow a wafer and within a circunference of the wafer; gdri]d
adjusting pressure to th i1shi bed t &rl dompigingra teatiime zove aod apr essure
sub regions g? th Bﬁa%?Pea%,IQ@tfgsﬁgu%rrn gée’tﬁ%% _presﬁgﬁrng sub reghlgns tbef' ng

di SF\_@SeQrahﬁfng%nEheadhaéiemealﬁiﬂing)mrﬁi atsl theetralling ampce ek et THE &8 &Y, "t he

outer s e;;[resgure Fs)s\rlbesesgijorng ar?&l gn tgu%g'l sgtno% plrjees!surfg s&bufeéilaﬁg.

23. A platen as recited in claim 22, wherein the outer set of sub regions of each

of the leading zone and the trailing zone includes a first outer sub region and a second outer

sub region.

15 24. A platen as recited in claim 23, wherein the first outer sub region and the

second outer sub region are controlled independently.

25. A method for improved wafer planarization in a chemical mechanical

planarization (CMP) process, comprising the operations of.

adjusting pressure to a polishing belt utilizing a platen having an inner set of

20  pressure sub regions disposed below a wafer and within a circumference of the wafer; and

adjusting pressure to the polishing belt utilizing an outer set of pressure sub regions

of the platen, the outer set of pressure sub regions being disposed below the wafer and

outside the circumference of the wafer, the outer set of pressure sub regions being further

capable of shaping the polishing pad to achieve a particular removal rate.

25 26. A method as recited in claim 25, wherein the outer set of sub regions

includes a first outer sub region and a second outer sub region.



capabl e of shaping the polishing pad to achieve a particul ar ﬁggpvgk gﬁﬁe.
25 26. A nmethod as recited in claim25, wherein the outer set Sub %
regions includes a first outer sub region and a second outer sub region. 2
2 SEA' 2005 -25 27. A nethod as recited in claim26, further conprising the
operation of independently adjusting the pressure provided by the first
outer sub region and the second ouyter sub region. 28. A nethod as recited
in claim25, further conprising the operation of 5 independently adjusting

pressure provided in a |eading zone and a _trailing.zone, of t plat en,
each of thesbeadiangretimdeasnnebitechan talaim g THIE qowgrlﬁ}agﬁt&e al ellbdﬁﬂ%rdf?et of

pressure sub regi.ons apd an out er. PLESHLY RbSUslon ead tiesecdd. A
net hodllabp?@@ml}éﬂdwﬁm@ﬁg? Rreogre R’/ﬁ{éﬂdg‘?h}’ﬁ% outer set %lf sub regi ons of each

of the [ zane and the trailing zone includes a first outer sub region
and a Soégeg%ﬁ(}ﬂ%ét er 10 sub region. 30. A nethod as recited in claim 29,

further conprising the operatjon of . inde n RlcUfel Gigkrfiioaselir e
provi ded by 28he A maethes @i rediy meﬁﬁ%gghgﬁ{g%g %e ond Sout edrﬁg: sub region. 15

5  independently adjusting pressure provided in a leading zone and a trailing zone of the

platen, each of the leading zone and the trailing zone including an inner set of pressure sub

regions and an outer set of pressure sub regions.

29, A method as recited in claim 28, wherein the outer set of sub regions of each
of the leading zone and the trailing zone includes a first outer sub region and a second outer

10  sub region.
30. A method as recited in claim 29, further comprising the operation of
independently adjusting pressure provided by the first outer sub region and the second outer

sub region.

15



