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the wafer can become irregular, and an un-corrected irregularity increases with subsequent

layers. Chemical Mechanical Planarization (CMP) has developed as a fabrication process
utilized to planarize the surface of a semiconductor wafer, as well as to perform additional
fabrication processes including polishing, buffing, substrate cleaning, etching processes, and
the like.

In general, CMP processes involve the holding and rotating of a wafer against a
processing surface under a controlled pressure. Typical CMP apparatus include linear belt
processing systems in which a belt having a processing surface is supported between two or
more drums or rollers which move the belt through a rotary path presenting a flat processing
surface against which the wafer is applied. Typically, the wafer is supported and rotated by a
wafer carrier, and a polishing platen is configured on the underside of the belt travelling in its
circular path. The platen provides a stable surface over which the belt travels, and the wafer is
applied to the processing surface of the belt against the stable surface provided by the platen.

Additional CMP apparatus include rotary CMP processing tools having a circular pad
configuration for the processing surface, an orbital CMP processing tool similar to the circular
CMP processing tool, a sub-aperture CMP processing tool, and other CMP processing systems

providing a plurality of apparatus and configurations that, in general, utilize friction to
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Temperature variations on the processing surface vary widely depending on the process
and apparatus. By way of example, the processing surface of the linear belt CMP tool is heated
by the friction of processing, and by the friction of conditioning pads and pucks employed to
condition and activate the belt. Cooling factors include agents used for processing, rinsing
agents, and the ambient temperature of the processing environment as the belt travels around
the rollers. Temperature variations effect the processing of the semiconductor wafer in
general, and effect regions of the same semiconductor wafer differently during processing as
some regions travel through more temperature variations than other regions.

Some prior art attempts to maintain processing surface temperature have included the
introduction of steam to heat the processing surface to a desired processing temperature, but
among other deficiencies, steam fails to address temperature variations across the processing

surface. Prior art conditioning methods for linear belt systems include a sweeping

conditioning pad travelling across the processing surface, but a sweeping conditioning pad fails
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first roller and the second roller and is configured to contact a back surface of the linear belt.

The array of thermal elements extends between the first edge and the second edge of the linear
belt width.

In another embodiment, a method for controlling the temperature of a linear belt within
a CMP system is disclosed. The CMP system includes a first roller, a second roller, and a
linear belt which circulates around the first and second rollers. The linear belt has a width that
spans between a first edge and a second edge, and further has an outer processing surface and
an inner surface. The methdd for controlling the temperature of the linear belt includes
applying thermal energy to a linear array of locations on the inner surface of the linear belt.
The linear array of locations spans from the first edge to the second edge of the width of the
linear belt. The method further includes controlling a degree of the applied thermal energy at
each of the linear array of locations.

In still a further embodiment, a preparation surface conditioner is disclosed. The
preparation surface conditioner is in a CMP system which includes a first roller, a second

roller, and a linear belt circulating around the first and second rollers. The linear belt has a



In still a further enbodi ment, a preparation surface conditioner is
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Another benefit is better manufacturing efficiency by reducing the warm up time for a
processing tool, reducing or eliminating the requirement for warm up wafer blanks as a tool is
brought on line for processing, and therefore greater through-put in wafer processing.

An additional benefit is more precise control of the processing operation thereby
facilitating the fabrication of more complex structures, and consistency of fabrication from
wafer to wafer or batch of wafers to batch of wafers.

Yet another benefit is longer processing time for individual processing tools, and longer
life of processing tool consumables such a processing belts. The improved processing surface
conditioning system of the present invention maintain a processing surface for longer periods
of time than prior art, and maintain conditioned and activated processing surfaces for longer
processing times between maintenance.

Other 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.
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accordance with one embodiment of the invention.

Figure 4 shows a plot of temperature across processing zones of a processing belt in
accordance with an einbodiment of the present invention.

Figure 5A shows a typical belt conditioning configuration.

Figure 5B shows a side view of a conditioning pad unit in accordance with one
embodiment of the present invention.

Figure 6 shows a top view of a linear belt processing system with a conditioning pad
unit configured thereto.

Figure 7 shows a CMP linear belt processing system with backside heating units and
conditioning pad units configured in accordance with several embodiments of the present
invention.

Figure 8 is a flow chart diagram illustrating the method operations for processing

surface temperature control in accordance with one embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

An invention for processing surface temperature control and conditioning is disclosed.
In preferred embodiments, the processing surface temperature control includes individual
heating elements spanning the processing surface to control, manipulate, and maintain a

desired processing surface temperature profile. Processing surface conditioning is provided by
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through processing belt zones 20e and 20f, edge region 22a travels through processing belt
zones 20b, 20c, 20d, 20e, 20f, 20g, 20h, and 20i. The center processing belt zones 20e and 20f
contact greater than three times the wafer surface area than do processing belt zones 20b and
20i. Further, temperature variations across processing belt zones 20a-20j have a much more
significant impact on wafer edge region 22a travelling through a greater number of processing
belt zones 20b-20i than on wafer center region 22d travelling though belt processing zones 20e
and 20f. 7

One embodiment of the present invention addresses at least two aspects of temperature
control of the processing surface. During a warm up phase of a processing tool, a relatively
cool processing surface is rotated or otherwise caused to move, and relatively cool processing
slurries, chemistries, or other processing fluids are introduced into the processing environment.
As initial wafers to be processed are applied to the processing surface, frictional contact begins

to warm the processing surface. As can be appreciated from Figure 1, center processing zones
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tenperature reaching the desired processing tenperature 38
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t hrough the first wafer 60, and then drop_before )

the average processing temperature, which is reflected in the temperature fluctuation after

attaining desired processing temperature 38. Figure 2B shows a more detailed graph 50 of the
non-linear temperature rise during the initial wafers processed.

Graph 50 plots temperature 52 versus number of wafers 54 as in Figure 2A. Average
processing temperature 56 is shown to rise through the first wafer 60, and then drop before
rising again through the second wafer 62. Similarly, the average processing temperature 56
then drops again prior to the third wafer 64, and rises steadily through the third wafer 56, falls
prior to succeeding wafers, and continues the rise and fall profile until reaching desired
processing temperature 58.

Typical processing operations account for the rise and fall of the average processing
temperature 56 during the initial wafers processed, as well as the constant fluctuation after
achieving a desired processing temperature 58. At the completion of processing, a wafer is
withdrawn from the processing surface, which removes the frictional generation of heat. When

a next wafer is applied to the processing surface, frictional generation of heat is reflected in the



rising again through the second wafer 62. Simlarly, the average processing
tenperature 56 then drops again prior to the third wafer 64, and rises

st eadi | y whroststeot he third wafer 56, falls prior to succeediusgzwapers, and
continues the rise and fall profile untigl reaching desired processing
tenperature 58. Typical processing operations account for the rise and fal
of the average processing tenperature 56 during the initial wafers
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configured with a conditioner support plate 72, "a heating el enent housing
76, and cangitiomeal suppom fplate di2y iacheatihg elemeemt holising |76, hediai plyraditye ok mdividaally

tained within the heati | t .h ' 6.. As h i-n, ti
ol eront coutaladle heatfp et r s <SRemsdHne gy Abine A RaL hovgag T8n R S
Mal Nt al Rereth HRARY QEmERANRRY @ild tBat i}ingaﬂ’ AR r@aPak tin&EadeN8edrédE Yrin@intain

backsi de heating unit 70 is positioned along the backside, also referred
to as an moaberesl @mpeniturpr doessi embadinentl 8f {eeimverftiogy becksjdet eaging winige70 is

0V St SPILRS LTS et 0 flente 16 agtese proceesium el 42
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enbodi nésee Kifuehl) fonvampdramre Battodiadé nwmagementwofi the plurgltynsf prbeessing tzones
20a-20j shown in Figure 1.
Figure 3B shows a top view of the backside heating unit 70 shown in Figure 3A in
accordance with one embodiment of the invention. Backside heating unit 70 spans the width
of processing belt 12 (see Figure 1) from a region of a first edge of processing belt 74a to a
region of a second edge of processing belt 74b with the heating element housing 76 having
individually controllable heating elements 78a-78j contained therein. In one embodiment, '
conditioner support plate 72 is attached to the heating element housing 76. Conditioner
support plate 72 is described in greater detail below in reference to Figures 5B and 6.
As illustrated in Figures 3A and 3B, one embodiment of the present invention includes
individually controllable thermal elements 78a-78j embedded in heating element housing 76,
which spans processing belt 12 (see Figure 1). In one embodiment, individually controllable
heating elements 78a-78j are mounted in an epoxy or similar medium in the heating element

housing 76 such that individually controllable heating elements 78a-78j have an exposed

surface level with the surface of heating element housing 76. Backside heating unit 70 is



of processing belt 12 (see Figure 1) froma region of a first edge of
processing belt 74a to a region of a second edge of processing belt 74b

wi th t he wWoeaBiossgoel ement housi ng 76 havi ng i ndi vi dual | y ecmtuset/iai e
heating el ements 78a-78j contai ned ther? I n one enbodi ment, conditioner
support plate 72 is attached to the hea |ng el enment housi ng 76 Condi ti oner
support plate 72 is described in greater det all below in reference to
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ind1v1dually controllable heating elements 78a-78j are calibrated according to the material used
for specific processing belts 12 (see Figure 1), as well as the processing belt 12 (see Figure 1)
speed of rotation during processing. In one embodiment, a desired time to raise the processing
surface to the desired processing temperature in all identified processing zones, e.g., 20a-20j
(see Figure 1) is 20 seconds, but the actual time may be adjusted according to noted processing
variables. In one embodiment, processing variables such as composition of processing belt 12
(see Figure 1), speed of rotation of processing belt (see Figure 1), and type of process (e.g.,
metal CMP, dielectric CMP, barrier removal, polish, buff, clean, and the like), and other
variables are pre-calibrated to enable system controller (not shown) for the individually
controllable heating elements. 78a-78j to manipulate and otherwise manage the applied
temperature for each of the individually controllable heating elements 78a-78j to achieve
desired processing temperature across the processing surface as rapidly as possible, and to

maintain the temperature for the duration of processing.



individually controll able heating el enments 78a-78] are calibrated accordi ng
to the material used for specific processing belts 12 (see Figure 1), as
wel | as twe optsssessi ng belt 12 (see Figure 1) speed of reCcatison4cesi ng
processing. In one enbodi nent, a desi rg time to rai se the processing
surface to the desired processing tenperature in all identified processing
zones, e.g., 20a-20] (see Figure 1) is 20 seconds, but the actual tinme my
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tenperature across the processing surface. In_one enbodi nent of the |
i nvent i generaiedhby fidgtional eanfrst in agppedaneq vathispagfiGpEacessgs and processing materials

is known and shown in Figure 4 at 94. In one embodiment, a higher processing temperature is

desired. Line 102 shows a theoretical applied thermal energy by each of the individually
controllable heating elements 78a-78] (see Figure 3A) to achieve effective processing
temperature shown at line 100. Similarly, a plot (not shown) can be generated to illustrate the
required applied thermal energy to achieve a lower effective processing temperature. In such
an embodiment, a peltier or similar cooling element can be implemented for process surface
cooling.

In general, an increase in processing temperature will increase the removal rate of
material from a substrate surface, and in some applications, increased removal rate is desirable
for increased through put. However, in some applications, precision of removal is of
paramount consideration, and therefore an overall decrease in processing temperature is the
desired goal. In accordance with one embodiment of the invention, both an increase in

processing temperature over that produced by frictional contact, and a decrease in processing



generated by frictional contact is desired for specific processing
operations. The tenperature generated by frictional contact in accordance
wi t h specwbios/opssecesses and processi ng materials is knowrCarusozhown in
Figure 4 at 94. In one enbodi nent, ja her processing tenperature is
desired. Line 102 shows a theoreti cal ]gpl ied thermal energy by each of the
individually controllable heating elenents 78a-78] (see Figure 3A to
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typical dlﬁéuhﬁtaﬁﬁélso Rk icah@d appresiated, pasmpernsatmmﬁufr girodessTRumfdce cﬁbbngmsbetpmbn sh
rinse can cool the processing surface significantly ag much 20% i n sone
appl i cavaferss dudng iairbdientippnef processing slurries or other agents uring post-processing

cleaning, and the like can substantially reduce or eliminate the processing temperature
fluctuations, and the temperature rise and fall illustrated and described above in reference to
Figures 2A and 2B. The reduction or elimination of such temperature variations, particularly
during processing tool warm up, can reduce or eliminate the blank wafers used for tool warm
up, and increase manufacturing efficiency and through put.

As described above, one contributing factor to temperature variation across the
processing surface is thermal energy generated by the frictional contact of a belt or pad
conditioner sweeping across the processing surface. In typical prior art processing
configurations, a conditioning puck sweeps across the processing surface scraping excess
processing residue and providing some process surface activation. Figure 5A shows a typical
belt conditioning configuration. Process belt 12 travelling in direction 118 passes under wafer

carrier 110 holding wafer 16 against the processing surface. For clarity of illustration, a platen



of the present invention is calibrated and inplenented according to wafer
processing cycle for particular processing operations to conpensate for
process swpfiaosseenol i ng i n such circunstances. As can bePpaparsevimped,
conpensation for process surface cooling in between wafers, during

i ntroduction of processing slurries or other agents, during post-processing
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In one embodiment of the present invention, processing surface conditioning is
combined with processing surface temperature control for more effective and efficient CMP
processing. Figure 5B shows a side view of a conditioning pad unit 120 in accordance with
one embodiment of the present invention. As illustrated in Figure 5B, conditioning pad unit
120 includes conditioning pucks 122, exit spray and puck rinse 124, and thistle brush exit 126.
In one embodiment of the invention, conditioning pad unit 120 is mounted on an opposite side
of processing belt 12 from, and directly opposing, backside heating unit 70. Conditioning pad
unit 120 is therefore positioned adjacent to and against the processing surface of processing
belt 12.

In accordance with one embodiment of the invention, conditioning pucks 122 are
positioned in opposition to conditioner support plate 72. Conditioning pucks are configured to
apply pressure against the processing belt 12 when conditioning, and conditioner support plate

72 is positioned to provide a support against which consistent and controllable force can be



Figure 5A, points 116 illustrate wave notion in a processing belt 12. As a
wave approaches and contacts the conditioning pad 114, the processing
surface cap oBiossdongai nst the conditioning pad, and then acopsoomsbetely
away fromthe surface of the conditionigg pad, resulting in ineffective
condi tioning, and inconsistent application of thermal energy through
frictional contact. In one enbodi nent of the present invention, processing
surfac [ t r gt
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enbodi nen 0 g pucks 122 are positioned in
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and puck rinse 124 which is configured, in one enbodinment, to rinse the
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process operations and processing agents used. In one embodiment, each conditioning puck
122 is pressure controlled in a range of about 0.1 PSI to about and greater than 2.0 PSL. It
should be noted that individual pressure control provides for superior processing surface
conditioning that can be adjusted and modified as desired or processing conditions dictate. As
can be appreciated from Figure 6, center processing zones (€.g., 20e, 20f) may require more or
less pressure and/or processing surface conditioning due to larger surface area of wafer 12 in
contact with the processing surface. Outer processing zones (e.g., 20a-20c, 20h-20j) have a
lesser or substantially no contact with surface area of wafer 12, and therefore result in differing
process surface conditioning requirements. In one embodiment of the invention, the differing
processing surface conditioning requirements through processing zones 20a-20j are effectively
managed with the complete coverage provided by conditioning pucks 122 in the checkerboard

pattern across the processing surface, as well as the individually controllable pressures for each

of the conditioning pucks 122.



processing surface. In one enbodi ment, the checkerboard pattern essentially
spans the processing belt 12 as a |linear array of conditioning pucks 122.
A pluraliwposhsssit spray and puck rinse units 124 are sire®usholidemi ng (in
the direction of processing belt traveh4130) the plurality of conditioning
pucks 122, and a plurality of thistle brushes 126 provide for the final
scrapi ng and surface activation of the processing surface. In one
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pressure of spray dispensed. Figure 7/ shows a i near t processfng
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configured in_accordance with several enbodi s of the o
g 70 1s positioned such that the conditioner support p?atgf'}g tis oppos}te the conditioning pucks

122 in order to provide the required support. The conditioning pad unit 120 and the backside
heating element 70 are positioned in two different locations in the bottom region of the CMP
linear belt processing system 140 shown in Figure 7, and configured as described above.

In the top region of the CMP linear belt processing system 140, individual components
of the backside heating unit 70 and the conditioning pad unit 120 are configured in accordance
with another embodiment of the invention. In the illustrated embodiment, the heating element
housing 76 having the plurality of individual heating elements 78 contained therein is
positioned just prior to the processing region on the CMP linear belt processing system 140.
Temperature control and manipulation is effected just prior to processing in this embodiment.
Conditioner support plate 72 and conditioning pad unit 120 are positioned on opposite sides of
processing belt 12 immediately following the processing region on the CMP linear belt

processing system 140. In this manner, it is illustrated that individual components of the



present invention. As shown in Figure 7, processing belt 12 is nounted on
and around rollers 142a and 142b. Direction of rotation of processing belt
12 i s showo obpsseer ows 144. Backside heating unit 70 and e®ocmdisvr/erspng pad
unit 120 can be positioned in a pluralijfy of locations and configurations
i n accordance with enbodi nents of the invention. In Figure 7, two :
positional enbodinents are illustrated. Wth belt rotation in direction
144 as j u hWdg: j - ross
the condiiriioed baRsBE MBS B 76 4 E RafRnE T theDlo d e podEY e
124, anginpléamsteé ibhidesidaass with pfocesshey debzeeand doadhimaksi de heating unit 70
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housing. The heating element housing with embedded thermal units, each with an exposed

-

thermal energy transfer surface, is then positioned to span the processing surface across a back
side of the processing surface. Thermal energy imparted by each of the thermal units is then
transferred to the back side of the processing surface and thereby imparting thermal energy to
heat or to cool the processing surface.

The method continues with operation 158 in which thermal introduced using the
plurality of thermal elements to achieve a desired temperature profile across the surface for
processing a wafer. In one embodiment, the processing surface is divided into a plurality of
processing zones, and each zone has an identifiable temperature profile. Thermal energy is
introduced using thermal elements to precisely control and maintain a desired temperature in
each of the processing zones, and thereby achieving a desired temperature profile across the
surface for processing a wafer. In one embodiment, thermal energy is applied to raise the

temperature of a processing zone. In one embodiment, thermal energy is manipulated to lower



is alinear belt used in CMP processing, and the array of thermal units
spans the linear belt fromone edge of the belt to the other edge of the

| i near beWwD.03MiE86p1 i n operation 156, the method confi gure®crhsophspal ity of
thermal units to conduct thernmal ener to the surface for processing a
wafer. In one enbodi nent of the invention, the plurality of thermal units
are contained in a heating el enent housing configured to house each of the
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What is claimed is:



thermal units to raise or |lower the tenperature of each processing zone to
mai ntain the desired tenperature profile across the surface for processing
a waf er. wo osnsséenbodi nent, the desired tenperature profiPCe/uss2maspnt ai ned
for the duration of wafer processing foi7the processing tool, and the

met hod i s done. Although the foregoing invention has been described in sone
detail for purposes of «clarity of understanding, it will be apparent that
certain changes and nodifications nay, racticed within the scope of the
appended cl ai ns. Accordingly, the pr nbodi ments are to be considered
as illustrati e a triGtive, I e BRIP | ted
to the detai s g:]@le%%gﬁlg?nlﬁé%ta{l%a 1§;Ba§’1z5t'ﬂ§1 %p%\#ﬁ% ntﬁ% he sggspt)ée}ﬁgﬁh%
equi val enfisst edlldrN€ sexjoné nolé, artd alingar bdhathe ilimes tvitrogtulating \AUHE/tHE BES toller
PCT/U802/41394 17 CLAI M5 In a chem cal nechanlca pl anar zatlon Sémﬁﬁ
system e @Wst’célﬁ’r h@?llﬁ’ﬁar Belf ihawng 2opidth thag spanRefvesn |aghisst sge and a
l'ine b I u round the first roIIer and the
seco?(’j r%lc{medr%%% mg%tll?l% Cr()fl‘?bllilegv%ogﬁgdr&g]\%adth t hat spans between a first
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In a chem cal nechanical planarization (CW) system the CWP system havi ng
a fi¥kt wilther, a second roller, and a linear belt, the linear belt

circulating around the first roller and the second rol | er, the linear belt
having a width that spans between a first edge and a 15 second edge, the

tenperature contr ol £ehasichlefiédRgichNplehadizatidn (GWIRY eyshere At GNP shaerh having|
el ements of the array is connected to a systemcontroller, the system
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roller, the |inear having a wi dth that spans between a first edge and
a elements of the array is connected to a system controller, the system controller being

configured to manage a processing surface temperature of the linear belt.

3. In a chemical mechanical planarization (CMP) system, the CMP system having

20 a first roller, a second roller, and a linear belt, the linear belt circulating around the first roller
and the second roller, the linear belt having a width that spans between a first edge and a
second edge, the temperature controller as recited in claim 1, wherein the linear belt includes a
plurality of processing zones across a processing surface, and wherein each of the thermal
elements of the array of thermal elements corresponds to a processing zone, the thermal

25  elements of the array being independently controlled to manipulate a processing temperature of

the processing zone corresponding to the thermal element.

4. In a chemical mechanical planarization (CMP) system, the CMP system having

a first roller, a second roller, and a linear belt,. the linear belt circulating around the first roller

30 and the second roller, the linear belt having a width that spans between a first edge and a
second edge, the temperature controller as recited in claim 3, wherein each of the thermal

elements of the array of thermal elements is configured to apply thermal energy to the



second edge, the tenperature controller as recited in claim1, wherein the
linear belt includes a plurality of processing zones across a processing
surface, wod3mkssprei n each of the thermal el ements of theParnsy2/ef394 her mal
el ements corresponds to a processing zopg, the thermal 25 elenments of the
array being independently controlled to mani pulate a processing tenperature
of the processing zone corresponding to the thernal element. 4. In a

chemi cal t t Mst 0
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tenperature controller as recited in claimS3, vvherein each of the thermnal
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as recited in claim3, wherein each of the thermal elenents of the arra
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proc§25|ﬁ% ?%%%%r &t ice %%%&%%HgﬁgéB§8%§§%¥%%nzone correspondi ng the thermnal
element. 6. In a chem cal nechanical planarization (CW) system the CHP
systemhaving a first roller, a second roller, and a linear belt, the
linear belt cbrcul bt 2 sheraicalmechanisa plaarizeéen €GMP) syterethe &R $ystemihavingt he
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conprising: applying t her mal ener gy to a linear array of locations on the

i nnelS susdcand edge, theclindgan belt hatieg an oulee pfacessing wurfagy and an pwar pwfasespmeiiodg
fromthe.first to the sec ed f the.width of the linear belt;
and 20 cBﬁPPWWﬂfﬂgﬁﬁtﬁgaﬁaﬁl%PP$-&nﬁﬁﬁFﬁéwnﬂﬁﬁvﬁhl energy at each of the
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system the sysSt em havi ng
belt, the hnear array of locatlons spanning from the first edge to the second edge of the width of

the linear belt; and

20 controlling a degree of the applied thermal energy at each of the linear array of
locations.
7. In a chemical mechanical planarization (CMP) system, the CMP system having

a first roller, a second roller, and a linear belt, the linear belt circulating around the first roller
25 and the second roller, the linear belt having a width that spans between a first edge and a
second edge, the linear belt having an outer processing surface and an inner surface, the method
for controlling the temperature of the linear belt as recited in claim 6, wherein each location of
the linear array of locations includes a thermal unit, the thermal unit being configured to apply
thermal energy to the inner surface of the linear belt.
30
8. In a chemical mechanical planarization (CMP) system, the CMP system having

a first roller, a second roller, and a linear belt, the linear belt circulating around the first roller



a first roller, a second roller, and a linear belt, the |linear belt
circulating around the first roller 25 and the second roller, the |inear
belt haviwg@ oaosdedt h t hat spans between a first edge and aprseasnzl4Bgge, the
| i near belt having an outer processing rface and an inner surface, the
met hod for controlling the tenperature of the linear belt as recited in
claim®6, wherein each location of the linear array of |ocations includes a
t her mal i t i i . fd to
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sur f ace tethpeatived b@tirolle® beingriontibhied do thatrélehpapplication aff thértnal eneagy byedath as
recited in claim?7, wherein each thermal _unit is connected to a processing
sur f ace thesmabumit Uy erdgiierpgniaEy a desied prosewing TEfaeh fermpeEAteCt enper at ur e
controller being configured to control the application of thermal energy by
each thermal unit in order to naintain a desired processing surface

tenperature. . | Mna @Reftad ahechB b plaatizalcAn@NMRRysRm, (KVEMB yystedihatihg
CWP system having a first roller, a second roller, and a |inear belt, the

|i near Isefinst willes @ppm@r@kbm aJingar bels tthe bneasbelt pgcwlating rrougd desnidrst ellesr
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i nner  supéaedgt tBe MREROEN hhahg 60 ahtrepbﬂobé@nigfkarfhwmﬁramtmﬁe saffaéd) ene maaaa
belt as reci te§ in claim8, wherein each |ocation of the |inear array of
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surface of the linear . I'n a chem cal mechani cal planarization
(CVRS syisher rsurfadeec)f@ﬂlsqastbelmmmntm a peock$sing tempetagyre of thequroerdsing oy of thed a
| inear belt, the.line ﬁ&’;’f cir uI ating around the first roller 20 and
the secdWHFrPEIGEESNE ¢ rh"B “laving a width that spans between a

first edge and a second edge, the linear belt having an outer processing
surface and an inner surface, the method for controlling the tenperature
of the IinearlObel tInaschesuéal eabchanicdl planagizatione(CAIR) syatem, tthe CME systemh havisg
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20 and the second roller, the linear belt having a width that spans between a first edge and a
second edge, the linear belt having an outer processing surface and an inner surface, the method
for controlling the temperature of the linear belt as recited in claim 9, wherein each thermal
unit is configured to apply thermal energy to the inner surface of the linear belt to increase the
temperature of the processing zone of the outer processing surface of the linear belt.

25

11.  In a chemical mechanical planarization (CMP) system, the CMP system having
a first roller, a second roller, and a linear belt, the linear belt circulating around the first roller
and the second roller, the linear belt having a width that spans between a first edge and a
second edge, the linear belt having an outer processing surface and an inner surface, the method

30 for controlling the temperature of the linear belt as recited in claim 9, wherein each thermal
unit is configured to apply thermal energy to the inner surface of the linear belt to decrease the

temperature of the processing zone of the outer processing surface of the linear belt.



tenperature of the processing zone of the outer processing surface of the
linear belt. 25 11. In a chem cal nechanical planarization (CW) system
the CMP swetosmsdsaving a first roller, a second roller, amdTasht/msss belt,
the linear belt circulating around the idrst roller and the second roller,
the linear belt having a wdth that spans between a first edge and a
second edge, the linear belt having an outer processing surface and an

i nner surface, the nmethod 30 for controlling the tenperature of the |inear
belt as recited in claim9, wherein each thermal wunit is configured to
apply thernmalizner@gy éReniibe rhévhedicd plimeigatdn (OMP) sysead, the CMPR eystiee heviag
the tenperature of the processing zone of the outer processi n% surface of
the i namfirsbetlier, ayscond oxbsgmdrdaasbol.4hs bincar it parculating atvetan it rofler

mechani cal, pl anari.zati o t he. i i . I I St
roller, aé’dstgeé c?ﬁ%‘mldo qtugrr’ r}hé%@%{ ?‘%iﬁég‘?}‘%é W{d@/ﬁ%ﬁlsﬁaﬁaﬁwg&@%é{iéﬁ %mndga1
around tdagorfd édde, R ligfar baRduithe Hem@nth 6wkl prepartatien kinfg@r andedr! inhaw suifaca
w dth that spans between a first edge and a 5 second edge, the linear belt
further thelvicorfacts that &rstprodisarandi g segondceollgnd 2aRrepaTEPD stirfage econdifiner,
contacts the first roller and the second roller, a preparation surface
condi t i SFBPSMEnpri sing: an array of conditioning pucks for conditioning

the outer prepasdiy o cortifidsifg Puckfor donBRRhiNEEE , oud&Chrepdratidie sedardi dfi thai ng
pucks of the array being independently controlled, the array 10 of
condi t i ditieagbgiuckeh efithe pofidigorting preks of e driay beingdadepandentll sosieeltnddthe dgay of

the |i belt .width. 13. I hernj cal hanj cal pl ' ]
Systl fenepninfariht hshage oot b R PR Bl 68 ol Eler o S Koh
| i near bgigy the linear belt circulating around the first roller 15 and

the second roller, the linear belt having a width that spans between a
first edge and a second edge, the linear belt further having an outer

preparation syrface and an inner surface tha tacts th irst roll.er

and the secon]g3r'r oI]i%eq&‘%_&ald?@gé?lﬁ%ii%W%??%@I@gﬂﬁxs%%ﬁh? %Qil% F%S_E?I?glavmgn
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outer preparation surtface of the linear belt and 20 the conditioning

puckis, emdhthefsetdrel splesythadirehebelohatihg aawidily thesispgns hetepemdefitst gdge and a
ozz|l es extendi ng .bet e first e

and t he SEUshELEge Gheat Melt ualen v 41 GUEK HECPASIOR ABSGEHEN Wi RbEHARE cal
pl anari zghd QiR 123 SR antiffe SV Yottef T AebAEtion surface conditioner as recited
in claim 12, further comprising:
an array of spray nozzles for rinsing the outer preparation surface of the linear belt and
20 the conditioning pucks, each of the spray nozzles of the array being independently controlled,

the array of spray nozzles extending between the first edge and the second edge of the linear

belt width.

14.  In a chemical mechanical planarization (CMP) system, the CMP system having
25  afirst roller, a second roller, and a linear belt, the linear belt circulating around the first roller
and the second roller, the linear belt having a width that spans between a first edge and a
second edge, the linear belt further having an outer preparation surface and an inner surface
that contacts the first roller and the second roller, the preparation surface conditioner as recited

in claim 13, further comprising:
30 an array of thistle brushes configured to sweep the outer preparation surface of the
linear belt, the array of thistle brushes extending between the first edge and the second edge of

the linear belt width.



25 a first roller, a second roller, and a |inear belt, the linear belt
circulating around the first roller and the second roller, the |inear belt
havi ng a wodBlssshat spans between a first edge and a seceQd/usSdyel394 he

| i near belt further having an outer pregﬁratlon surface and an i nner
surface that contacts the first roller~“and the second roller, the
preparation surface conditioner as recited in claim13, furt her
conprising: 30 an array of thistle brushes configured to sweep the outer
preparation surface of the linear belt, the array of thistle brushes

ext endi ng bet W&en Inhe clhdémishl Iﬁdﬂﬁﬂﬂﬂldplhlﬁt&lzﬁﬁ@D(Mdgﬁtﬂfl thél@/[Pisyreem haeing

wi dt h. WD 03/058691 PCT/ US02/41394 21 15. In a m cal mecha
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outer preparation surface and an inner surface that contacts the first
rol | er ahgt ¢antacseibe dustrelleteand thygecpné prllestthe arepaiatiae suansondigaer aggecited
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In a chem cal nechani cal planarization (CW) system the CVMP system having

a first #wut3OPH. second roller, and a linear belt, the linear belt
Ci rcw ating around the first roI |l er and the second roller, the |inear belt
having a wi dth that spans between a first edge and a second edge, the

linear belt hggi Nngmad cldthies]l MEHaRREI ploniZhli G ECNPY syferh, HAE ICMP k§A6R hading
met hod 15 for conditioning the outer processing surface of the |inear

bel t, coafirstsolieg; a s¢oond jrpllari angl & lipsay rba1p4 tj thy lioear bﬂil'eq;m&émg ageymdithe Gt m@iler
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the linear path. In a chem cal nechanical planarization (CNP
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edge ands@ending between the first edge and the second edge of the linear belt; and
applying each of the plurality of independent conditioning elements to the outer
processing surface along the linear path.
20
17.  In a chemical mechanical planarization (CMP) system, the CMP system having
a first roller, a second roller, and a linear belt, the linear belt circulating around the first roller
and the second roller, the linear belt having a width that spans between a first edge and a
second edge, the linear belt having an outer processing surface and an inner surface, the method
25  for conditioning the outer processing surface of the linear belt, as recited in claim 16, further
comprising:
distributing a plurality of spray nozzles along a linear path extending between a first
edge and a second edge of the linear belt; and
rinsing the outer preparation surface of the linear belt using each of the plurality of

30  spray nozzles along the linear path.



second edge, the linear belt having an outer processing surface and an

i nner surface, the nethod 25 for conditioning the outer processing surface
of the |iweas/okssht, as recited in claim16, further conpPCIiUSG2/41394
distributing a plurality of spray nozzlgs along a |inear path extending
between a first edge and a second edge of the linear belt; and rinsing the
outer preparation surface of the linear belt using each of the plurality of
30 spray nozzlges fnl&% H i . . t@ﬁﬁ) 508 18.
In a chem callghecﬁg%rtglg p gﬂnég?@%a? %aﬁa?éd%@%systgﬁ’]gmmﬁm s%ﬁﬁhﬁg@ ng
a first arfilst miler,a secmhobllenlandr, lireadbdalt, thenBagar bek tirctlheng anvend tHedlinst roller
circul ati ng{ around the first roller _and the second roller, the |jnear, belt

havi ng #ndithe Keqdmgtrolpiarke Haearsl having 8 rwidtythahspang bedwedhy fegfgrdgerHd 2

| i near i i ] i I f
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as réci tfedcondittdnangrtht outdriprbéessing soiuel ofi the lineirHelti bsitdcitgd én plaim dl7] furthef
thistle brushes along a linear path extending between a first edge and a
second €QBWNSMEt he |inear belt; and cleaning the outer preparation surface
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t he CMP edyshmin bavhdedgeoffithd Biicat BElt;@hd a second roller, and a linear belt,

the linear belt circulating around the first roller and the second roller,
the |inear belqaning/ihpguierprenarationagurfapm ak theelingae helh usingsqack @f hegplyradity of
secqpd egl the |ine t Vi ng an outer processing surface and an
inngp sSﬁlgtgécgr,usﬁef"lseal%l@tath%ggéafrgrgﬁcondi tioning the outer processing surface of
the linear belt, as recited in claim16, wherein the independent
conditioning elenents are configurable to apply a pressure against the
outer preparl® i odngughemical me@hara@é@ianamatmsl((%@’)aﬁwgf@m, #hepCMd) system having

a first roller, a second roller, and a linear belt, the linear belt circulating around the first roller
and the second roller, the linear belt having a width that spans between a first edge and a
15 second edge, the linear belt having an outer processing surface and an inner surface, the method
for conditioning the outer processing surface of the linear belt, as recited in claim 16, wherein
the independent conditioning elements are configurable to apply a pressure against the outer

preparation surface from about 0.1 PSI to about 2.0 PSL



