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Sal dana Awakeander A. Oaczarz *159159* BACKGROUND OF THE | pivERS1@¥si-0
*00000i * 1. Field of the Invention The present invention relates generally
to chem cal nmechani cal polishing (CW) systens and techniques for inproving
the performance and effectiveness of {OMP operations. Specifically, the
present invention relates to CVMP systens that use a fixed abrasive
polishing 15 pad arranged in a web handling system 2. Description of the
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2. Description of the Related Art

In the fabrication of semiconductor devices, there is a need to perform CMP
operations, including polishing, buffing and wafer cleaning. Typically, integrated circuit
devices are in the form of multi-level structures. At the substrate level, transistor devices

20 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 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

25 material increases. Without planarization, fabrication of additional metallization layers
becomes substantially more difficult due to the higher variations in the surface
topography. In other applications, metallization line patterns are formed in the dielectric

material, and then metal CMP operations are performed to remove excess metallization.

In the prior art, CMP systems typically implement belt, orbital, or brush stations in
30 which belts, pads, or brushes are used to scrub, buff, and polish one or both sides of a

wafer. Slurry is used to facilitate and enhance the CMP operation. Slurry is most usually



general ly acconplished by a conbination of the novenment of the preparation
surface, the 5 novenent of the sem conductor wafer and the friction created
bet ween th® ®@arrreonduct or wafer and the preparation surfaceet/bi@iuogs71
illustrates an exenplary prior art CWP system 100. The CWMP system 100 in
Figure 1 is a belt-type system so designated because the preparation
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polishing pad and its subsequent replacement with a new polishing pad is very time

consuming and labor intensive. Additionally, the time needed to perform the replacement

necessarily requires that the polishing system be taken off-line, which thus reduces

30 throughput.



I n anot her enbodi nent, a chem cal mechanical polishing (CW) apparatus is
disclosed. Afirst roller is situated at a first point and a second roller
si tuat ed wo @/@eeond 25 point, such that the first point igcsepanss® from
the second point. A polishing pad strip is also included and has a first
end secured to the first roller and a second end secured to the second
roller. The polishing pad strip is copnfigured to provide a surface onto
whi ch a substrate to be polished is |owered. Preferably, the polishing pad
strip is a fixed abrasive pad and is configured to receive chemcals or D
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includes providing a polishing pad strip that is to connect ed betmeen a
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‘to the IS tri ce t e desired tension is applied, the
pol i shi ng‘%fﬁﬁaiefﬂleﬁ?g%a Fﬁ?@%ﬁd B0t ween the first point and the second
poi t. The sem conductor wafer is then applied to the oscillating polishing
pad“strip to cormmence the CWVP process. The nethod can further include

applying a chem cal sol uti gggygmﬁewogqlﬂﬁﬁg F@?—QNS”I p before the applying
of the sem conductor wafer can include nonitoring
a linear velocity of the oscillating polishing pad strip, and controlling a

setting of the linear velocity of the 10 oscillating polishing pad strip.
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on the throughput. Accordingly, the ar at us nd t

preléentapf’?ﬂ?1 t &’fteﬁ}lofi‘/aﬁvéceﬁgf%ﬁ%ﬁﬂ?%'aﬁ% @?I’?Véig Ve EVE?%IH’SPQO qgﬁps?ﬁl ng a
pol i shinGepRd atd\@sctifed BiSweXPeENsi ve to maintain and is nore effectively
serviced after its use degrades the effectiveness of the polishin O her

aspects and Iacbnarmaig@mcﬁt ] hbennnwlemmhamcai polishingoiMBpappagaies i ashe. 25
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pomt. The first point is separate from the second point. Also included is a feed roll having a
20  supply of the polishing pad strip, and the feed roll is configured to define a location of the
first point. A take-up roll is further included and it is configured to collect at least a linear
portion of the polishing pad strip.
In another embodiment, a chemical mechanical polishing (CMP) apparatus is
disclosed. A first roller is situated at a first point and a second roller situated at a second
25  point, such that the first point is separate from the second point. A polishing pad strip is also
included and has a first end secured to the first roller and a second end secured to the second
roller. The polishing pad strip is configured to provide a surface onto which a substrate to be
polished is lowered. Preferably, the polishing pad strip is a fixed abrasive pad and is
configured to receive chemicals or DI water so as to facilitate a removal of material from a

30  surface of the substrate.



WD 02/ 02272 PCT/ US01/ 19837 5 BRI EF DESCRI PTI ON OF THE DRAW NGS The present

invention wll be readily under stood by the follow ng detail ed description
i n conj unwo @n2Y¥t h t he acconpanyi ng drawi ngs, and |i ke reper/ensagogisneral s
5 designate |ike structural elements. Figure 1 illustrates an exenplary

prior art CMP system Figure 2A is a cross-sectional view of an oscillating
CVMP system in accordance with one enpodi nent of the present invention.
Figure 2B is a cross-sectional view of an oscillating CVP system
illustrating the 10 systenml s tension setting nmechanismand velocity control
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pad strip.

The advantages of the present invention are numerous. Most notably, instead of a

continuous belt polishing pad, a supply of polishing pad strip is provided between a feed

15 roll and a take-up roll in a web handling arrangement. Thus, replacing used portions of
the polishing pad strip with fresh portions of the polishing pad strip can be accomplished
utilizing minimal effort and in significantly less amount of time. Furthermore, the re-
supplying of the polishing pad strip can be achieved easily and expeditiously thereby
minimizing the Iength of time needed to take the polishing system off-line thus having

20 minimal effect on the throughput. Accordingly, the apparatus and the methods of the
present invention provide for polishing surface layers of a wafer using a polishing pad that

is less expensive to maintain and is more effectively serviced after its use degrades the

effectiveness of the polishing.

Other aspects and advantages of the invention will become apparent from the
25 following detailed description, taken in conjunction with the accompanying drawings,

illustrating by way of example the principles of the invention.



Figure 4B is a cross-sectional view of the CWP system depicting the
systeml s tension setting nmechanismas well as velocity control nmechani sm

i n accor deace/oset2h yet anot her enbodi ment of the inventionpcfugMi@sHPA is a
cross-sectional view of the CMP systemin which the feed roll and 5 take-up
roll maintain and control both the tension exerted on the polishing pad
strip as well as the linear velocity ef the polishing pad strip, in
accordance with yet another enbodiment of the invention. Figure 5Bis a
cross-sectional view of the CMP system depicting the system s tension and
vel ocity control necha n_accordance wit et anot her enbodi nent of
the 10 inventi on. DETAM&E&QB& QN QF THEDIBEMINGS-D EVBODI MENTS An
-invention for a CMP system which enabl es effici ent pol i shing of |ayer
surfaces of 15 a wafer is described. The CVWP system preferably inplenents a
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ref ereed to HghRl 1mllﬁ§t1ﬂeélﬁpexféﬁiﬂ>¢dr¥ RRio24t eMBsgeMent . I n the fol I ow ng
description, numerous specific details are set forth in order to provide a
t hor ough undElrgsteafh@llﬁg codsstshetiqmab gient of av esaillaing CMBRasystenbeinasdendgnasod,
however the art, .that the present invention may be
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in order not to unnecessarily obscure the present invention. 1 gure 2A
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take-up roll 212b is positioned at a second point 211 and is placed, in
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configure recei the palishing pad strip 202. The direct distance
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212y is estipmhghba Re ﬁlQﬂ"&Iew?Qf hﬁ“éﬁr‘%&vc %hﬁﬁh’é p&d stripSirfl h&doRdiage hethween
the feed roll “212a and tale-up rol y vary depending on the specific

i mpl eneydtanotharembochmcmoémtﬂptemnmvemh of the feed roll 212a and the
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applied to the polishing 10 pad strip and e platen. The limts of the

| i near respestively, iaradcmrdmcﬁzowdleyeamotgmlmdhyemﬁ tHeresedt lmsvﬂmg)rt he wel |l known
Preston's Eq atr 0 Accor di o .Prestgn’s ation Rat e =, KpPV,
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determned by the cheni ca conposition of the slurry (or fixed abrasive
mat 2 i aémhmi:lmhemﬂthaim/)mtrdme process tenperature, 15 and the pad surface,
anong ot her yariables. In this, enpodine t ion actuators 214a and 214b
“are positi oné’cgufﬁ Facis § PBeTRrinal fiy ‘\?otf‘? @@asyé??&’ {3 ehigh, theyignsepop
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causi ngthehpgeseneidvemion. 212a and take-up roll 212b to exert tension on the
polishing pad strip 202. It 20 should be understood that each of the

tensi on actuators can be any type of |inear actuator. For instance, each
tensi on actuator can be replaced with cylinders, coils, screws or |inear
notors. Positioned above the feed roll 212a is a load cell roller 208a
defined by a roller that neasures the tension exerted on the polishing pad
strip 202 on the side closest to internediate point 207a (e.g., left side).
The load cell roller 208b is also defined by a roller that neasures



25 the tension exerted on the polishing pad strip 202 on the side cl osest
to the internediate point 207b (e.g., right side). In this exanple, the

| oad cel | wiood2kee272208b is positioned symretrically across fronmshasxad cell
roller 208a and directly above the take-up roll 211b. Therefore, the
polishing pad strip 202 is located on top of the load cell rollers 08a and
208b, and the load cell rollers 208a @nd 208b are configured to provide a

| ocation where the polishing pad strip 30 202 is caused to change angul ar
orientation. For instance, the angular orientation nmay be about 90 degrees
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between feed roll 212a and load cell roller 208a. Across fromthe idler
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are equivalent to the tension exerted on the polishing pad strip 202 on the
| ef t si?féﬁ%meﬂ@'ri ght side of the polishing head 204. 10 A polishing head
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enbodi ment, t hPERAILED DESCRIPFION DF2PEE PREFERRED EMIB&DIMENTS | shi ng pad
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detail in order not to unnecessarily obscure the present invention.

25 Figure 2A is a cross-sectional view of an oscillating CMP system 200, in accordance
with one embodiment of the present invention. The CMP system 200 in Figure 2A includes a
feed roll 212a positioned at a first point 211a. The feed roll 212a is configured to hold a roll
of a polishing pad strip 202. A take-up roll 212b is positioned at a second point 211b, and is
placed, in this embodiment, symmetrically across from the feed roll 212a and is configured to

30 receive the polishing pad strip 202. The direct distance between the feed roll 212a and take-



WO 02/ 02272 9 PCT/USO1 /19H37 used portions of the polishing pad strip 202
are collected by the take-up roll 212h and will ultimately be di scarded.

Once the wwupgog2f the polishing pad strip 202 held in feepcr/okdy/ddda is
conpletely consuned, it can easily be replaced with a newroll of the

polishing pad strip 202. The process of re-supplying the feed roll 212a

with the polishing pad strip 202 is ngither 5 |labor intensive nor tine
consunm ng. More inportantly) the CVP machine will be off-line, if
necessary, |less frequently and for a significantly | ess anmount of tinme
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the feed roll 212a and take-up roll 212b to exert tension on the polishing pad strip 202. It
should be understood that each of the tension actuators can be any type of linear actuator. For
instance, each tension actuator can be replaced with cylinders, coils, screws or linear motors.
Positioned above the feed roll 212a is a load cell roller 2082 defined by a roller that
measures the tension exerted on the polishing pad strip 202 on the side closest to intermediate
point 207a (e.g., left side). The load cell roller 208b is also defined by a roller that measures
the tension exerted on the polishing pad strip 202 on the side closest to the intermediate point
207b (e.g., right side). In this example, the load cell roller 208b is positioned symmetrically
across from the load cell roller 208a and directly above the take-up roll 211b. Therefore, the
polishing pad strip 202 is located on top of the load cell rollers 208a and 208b, and the load
cell rollers 208a and 208b are configured to provide a location where the polishing pad strip
202 is caused to change angular orientation. For instance, the angular orientation may be

about 90 degrees so that only the horizontal components of the forces applied on the load cell

on

signal to a tension control device 226b, which is al so a part



or lower). Once the desired tension is exerted on the polishing pad strip
202, the internal notors |ocated inside the feed roll 212a arid take-up
roll 212bwe biwnause the feed roll 212a and take 5 up rol | petaRoi/Ps37

reci procate, synchronously, thereby causing the polishing pad strip 202 to
oscillate at a linear velocity. In one enbodinent, to achieve optinmm
performance, the linear velocity of tige polishing pad strip 202 shoul d be
mai ntai ned within the range of about 140 ft/sec and about 350 ft/sec. Thus,
the linear velocity of the polishing pad strip 202 shoul d be neasured
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Finally, the PID 224a sends out a velocity signal to the feed roll 212a.
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224b. Finally, the PID 224b sends out a velocity signal to tﬁe take up roll
212b. TR@.velocity signals received by the feed roll 212a and the take-up
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illustrated using exenplary electronics, it should be understood that the
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As clearly evident fromthe enbodi nent of Figure 2C, the teed roll 212a is

desiynedontitw! thelramavalaeisiin diffgspntyocationshen thelwader. dg opadmbodimenRdixe palishinigzi ng
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of many types of the polishing pad strip 202, which has a fixed abrasive
pol i shi Ag lapglies . thhveafern prasxshewneint the digwe)s againgt Hthe poligleng frag skiifs B0Agthead
strip abrasive particles of the polishing pad strip 202 become loose thereby eliminating the
20  necessity to use a slurry containing abrasive materials. Although a slurry containing abrasive
particles is not required, a liquid solution (e.g., NH4sOH or DI water) is preferably used to
facilitate the polishing process.
As depicted in the embodiment of Figure 2B, a certain portion of the supplied
polishing pad strip 202 held in the feed roll 212a is fed around the load cell rollers 208a and
25  208b to the take-up roll 211b. After polishing a given number of wafers, the portion of the
polishing pad strip 202 which came into contact with the wafers loses its effectiveness and
must be replaced. The used portion of the polishing pad strip 202 is replaced by an unused
portion of the polishing pad strip 202 by way of the feed roll 212a indexing the polishing pad
strip 202, utilizing a programmable amount (e.g., enough to place a fresh portion of the

30  polishing pad strip 202 over the platen 206). The indexing causes the used portions of the
polishing pad strip 202 to be pushed farther and farther away from the polishing area. The



202 ranges from about 0.004 inch to about 0.010 inch. Enbedded and extended
t hrough out the surface of this type of polishing pad strip 202 are several
t hr ee- di marseaanat2 protrusi ons, 5 which are defined as postsc29Ri1/1983r€
cross-sectional view of the polishing pad strip 202, as shown in Figure
2D-2, reveals that each post 202" contains a plurality of abrasive
particles having an approxi mate size n the range from about 40 m croneter
and about 200 microneter. Another enbodi nent of the present invention is
shown in Figure 3A wherein the tension actuator 314a is positioned to the
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20  signal to a tension control device 226a, which is also a part of the tension-velocity controller

220a. Finally, the tension control device 226a sends a tension (TN) signal to the tension
actuator 214a.

In a like manner, an amplifier 222b, which is a part of a tension-velocity controller

220b receives a tension feedback (FB) signal from load cell roller 208b. Subsequently, a

25 tension setting command, either supplied manually or automatically through a computerized

device, is fed to the amplifier 222b. Thereafter, the amplifier 222b sends a tension (TN)

output signal to a tension control device 226b, which is also a part of the tension-velscity

controller 220b. Finally, the tension control device 226b sends a tension signal to the tension

actuator 214a. Depending on the tension signals received from the tension-velocity controllers

30  220a and 220b, the tension actuators 214a and 214b may or may not exert additional force on



polishing pad strip 202. 5 The enbodi ment of Figure 4A depicts an
oscillating CVMP system 200b that is simlar to the enbodi nent of Figure 2A,
with the waEepieen that the tension actuators 414a and 414pcpi€oip@sit i oned
outside the idler rollers 210a and 210b. In this enbodi ment, the tension
actuators are configured to pull on the idler rollers 210a and 210b so as
to cause the idler rollers 210a and 2p0b to exert tension on the polishing
pad strip 202. 10 In this case, there will be points in tine when the
vertical portions of the pollshlng pad strip 202 will not be at a 90 degree
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Dependi ng on the tension and velocity signals received by the feed rol

212a and take-up roll 212b, the feed roll 212a and take-up roll 212b may,

i f necessavgoyeach rotate inwardly in the direction (TA) secffshidesy ust
the tension exerted on the polishing pad strip 202 to a desired |level. Once
the tension applied to the polishing pad strip 202 is set to a 30 desired

| evel, the feed roll 212a and take-upigroll 212b start, preferably, a
synchronous reci procation thereby causing the polishing pad to oscillate at
a linear velocity under the WO 02/ 02272 14 PCT/ US01/ 19837 polishing head
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clained is: WO 02/ 112272 PCT/ USCOL/ 19837 15 CLAI M 1. chem cal
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pol i shi Wreﬂ?&:tﬁfte{y' pﬁﬂln?é‘gn ttﬁkefet‘@%lll Rgba aﬁ@f&fk@'u@groflmq%' fire LteRGbR ctuﬁﬁﬂ a
take-up roll configured to collect at least a |inear portion o

pol i shi hgtapad 314bi will s theAferanll 2iRa rapd halmi-upmtolpd1 2ts tu mylt(cﬂ]‘dﬁby a@ptar at us

as recited in clai rej he feed roll and the take-up roll are
confi guﬁeBﬁO’PS“F}&‘ROB‘]P%’QEtPéS G the polishing pad strip oscillates at a

progr amabl epgy éi(taﬁlp 11{ ﬁﬁ%tmﬂaﬁﬁﬁérﬁl&f 3F1£§$ B‘Eeﬂﬂettfgﬁl&n' doflardRO B0, AR0 4pe
second point. chem cal nechanical polishing (CVP) appar at us as
r ecld edcantrot ke am@;ntwﬁ(mexon evxhﬂeqoom@mpnmmmg padtseipo202. nBsisas bémesd byel ocity
fox the hgci cf celpiqolf% 90§a senFc)img out a tension feedback to the tension/velocity controller
220a, which in turn, after internally processing the tension feedback, sends a tension signal
to the tension actuator 314a. Similarly, the load cell roller 208b sends out a tension
feedback to the tension/velocity controller 220b. Once the tension/velocity controller 220b
20  processes the tension feedback, internally, it sends a tension signal to the tension actuator
314b. Depending on the tension signals received, if necessary, the tension actuators 314a
and 314b, may change the amount of force each of them exerts on the feed roll 212a and
take-up roll 212b so as to achieve a desired tension.
Once the desired tension is set for the polishing pad strip 202, the synchronous
25  reciprocation of the feed roll 212a and take-up roll 212b start thereby causing the polishing
pad strip 202 to oscillate at a linear velocity. In one embodiment, the linear velocity of the
polishing pad strip 202 may be measured frequently or at set times. Depending upon the
measurements, adjustments can be made to the tension that is controlled by the feed roll
212a and take-up roll 212b. The feed roll 212a and take-up roll 212b each send out a
30 velocity feedback to the tension/velocity controllers 220a and 220b, respectively. Then,

after internally processing the velocity feedbacks, the tension/velocity controllers 220a and



direction between the first point and the second point as well as between
the second point and the first point. 20 4. A chem cal nechanical polishing
(CWP) appswate2as recited in claiml, further conprising: parfusisiogiensi on
actuator connected to the feed roll; and a second tension actuator
connected to the take-up roll. 25 5. A chem cal nechanical polishing (CW)
apparatus as recited in claim4, whergin the first tension actuator is
configured to controllably pull on the feed roll so as to apply tension to
t he polishing pad strip, and wherein the second tension actuator is
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further conprising: a first load cell roller; a second |oad cell roller,
the fir3i2h swy <hange ths rate dereniprerstingetiuatiixing jar Baw jlineer rvelocky dos thsoi nt

-and the_second |.0ad | roller being defined at a second internedi ate
poi nt, P@ésgﬂgrpsaflsﬁﬂ%@nedi ate point and the second internediate point being

| ocag ed undeTh@RehbdHRRM tdfrmgﬁﬂem&cdeipﬁ:tﬁ g ob@iHarfig’ CMIRRYstbat Yednthhhes first
poi nt and the second point. 7. A chem cal nechanical polishing (CWP

appar at simikg to teiendddinent bAFigues 2A0with thehrceppmshitsthe genswnpictitators 44 ned
onder {1, RO SHR0, A%k SLELR B RS20 1 KA BERSERLR9eh LR
conf i gutBgioh Acib@W HE cSHRRRET tof (il rBBE idENBIIGs PO S PALNRAR tb Balse tife 1O be
applied to the polishing pad strip, the polishing head is designed to hold
a seni coletuolles 208d @rd 210blse epert tenkiod on e Wlishing pedistm 202echani cal pol i shi ng
( CNF(} appar ainut%isacsasé,etﬁérteewalib% pColir?tis T t61ine when the vertical portions of the polishing
pad strip 202 will not be at a 90 degree angle relative to the polishing region (e.g., where
the platen 206 is located) of the polishing pad strip 202. Nevertheless, the tension can be
controllably adjusted to a correct desired level. It should therefore be understood that it 1s
not necessary to have the vertical and horizontal portions of the polishing pad strip 202 at a
15 90 degree angle at all times so long as the polishing pad strip 202 provides the desired
optimum polishing condition at the location where polishing is to be performed on the
wafer surfaces.
As shown in the embodiment of Figure 4B, the load cell roller 208a sends out a
tension feedback to the tension/velocity controller 220a. After internally processing the
20 tension feedback, the tension/velocity controller 220a sends out a tension signal to the
tension actuator 414a. Similar signals are also exchanged between the load cell roller
208b, tension/velocity controller 220b and tension actuator 414b.
Once each of the tension actuators 414a and 414b respectively receive a tension
signal from 220a and 220b, depending on the tension signals received, tension actuators
25  may, if necessary, change the force by which they exert tension on the polishing pad strip
202. After achieving the desired tension, the feed roll 212a and take-up roll 212b start
reciprocating, preferably synchronously, causing the polishing pad strip to oscillate at a
desired linear velocity. Similar to the embodiments of Figures 2B and 3B, the feed roll

212a and take-up roll 212b maintain and if necessary, change the velocity of the
30  oscillation of the polishing pad strip 202.



further conprising: a first idler roller positioned between the first point
and the first internediate point, the first idler roller configured to
mai nt ai n yEanekant positional velocity for the polishing EOr/pssi/®es7 p at a
tangential interface with the first internedi ate point defined by the first
| oad cell roller; and a second idler roller positioned between the second
poi nt and the second internedi ate poiyst, the second idler roller configured
to maintain a constant positional velocity for the polishing pad at a
tangential interface with the second internediate point defined by the 25
second | oad |l er A ' haphcal Lshin appar at us
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each of p&dMonkl Fithin the tension-and-velocity controller 320a. In a subsequent operation, a

velocity setting command, supplied either manually or by way of a programmable machine,
is fed to the PID 324a. Then, the PID 324a sends a velocity output signal to the tension
and velocity control 326a. After receiving the tension output signal and the velocity output

15  signal, the tension and velocity control 326a sends out a tension and velocity signal to the
feed roll 212a.

Similarly, a tension feedback and a velocity feedback are respectively fed to an
amplifier 322b and a PID 324b, which are part of the tension-and-velocity controller 320b.
Then, a tension setting command is fed to the amplifier 322b, which in turn, sends out a

20  tension output signal to a tension and velocity control 326b, which is also a part of the
tension-and-velocity controller 320b. Next, a velocity setting command is fed to the PID
324b, which subsequently sends out a velocity command signal to the tension and velocity
control 326b. After receiving the tension output signal and the velocity output signal, the
tension and velocity control 326b sends out a tension and velocity signal to the take-up roll

25  212b.

Depending on the tension and velocity signals received by the feed roll 212a and
take-up roll 212b, the feed roll 212a and take-up roll 212b may, if necessary, each rotate
inwardly in the direction (TA) so as to adjust the tension exerted on the polishing pad strip
202 to a desired level. Once the tension applied to the polishing pad strip 202 is set to a

30  desired level, the feed roll 212a and take-up roll 212b start, preferably, a synchronous

reciprocation thereby causing the polishing pad to oscillate at a linear velocity under the



15 and second tension-and-velocity controller being configured to output a
tensi on-and-vel ocity setting signal. 12. A chem cal nechanical polishing
(CWP) appwoad2ue2’as recited in claim1l, wherein each of thec¥usaiiossd
second tension-and-velocity controller includes a tension and 20 velocity
control for setting each of the feed roll and the take-up roll,
respectively. 13. A chem cal nechani ¢ql polishing (CW) apparatus as
recited in claiml1, wherein the polishing pad strip is nade froma fixed
abrasive material. 25 14. A chem cal nechanical polishing (CW) apparatus
as reci 1 bod s i pal i shing. ! rol 1 and
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-mechanifesl rop @128 hnd ke R olladiparcad tisangs, if acdekely,the tlacioy df thd Qofiskihger
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second Pla@)ggz 813 torpingin a desired velocity fos @pHBUM PRJishing ReEforyanss i ned at a
first inter i i . I cal. | er ..Qei i.ped at a
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actuator connected to the first idler roller; and a second tension actuator
connectoédubsiraten edesertinglyi e eresers|embpdiments re tonbe penpidesed apalingiftizapnd

po'lbs hinggregt%lle,%ﬂﬂ%ﬁ@ﬁ%%nﬁo%q%& t%i B imited to the details given herein, but may be

modified within the scope and equivalents of the appended claims.

What is claimed is:



a first roller situated at a first point and a second roller situated at a
second point, the first point being separate fromthe second point; and a
pol i shi ngwaoyehkri p having a first end secured to the firspctralshgioggnd a
second end secured to the second roller. 20 18. A chem cal nechani cal
polishing (CWP) apparatus as recited in claim217, further conprising: a
first tension actuator connected to tfze first roller and a second tension
actuat or connected to the second roller, the first and second tension
actuators being configured to 25 apply a controlled tension to the
polishing pad strip. 19. A chem cal chani cal polishing (CWP) apparatus as
recited in claim117, further conprigﬂ§§9@% first idler roller; and WO
U2/ 02272 19 PCT/ USULl/ 19837 a second idler roller, the first and second
idler rollers being positioned between the first roller and the second

rol ler. 20. # cheAichamicabgmeeineal pglishing(OMPY 4pbbanapaanprisisg:as recited in
claim19, 5 further conprising: a first tension actuator connected to the
first idl er pbpliskingpad singélé%mi heavesnon HEd Polt ard @ saerac radnt; gherfiat BRigbnd

i di rol e nd tension actuators being configured to
apprs; al%(l:lll {epaﬁtPe%Bfgletﬁésf%ng%ggﬁﬁe polishing pad strip. 10 21. A nethod for

pol i shing a $edGeNdiaeingra Wbl of ®epplisiEhSPad PPy afld i Redodll dbfinigg P
strip connected between a first point and a second point; applying a

t ensi onflltsbpqlh%apd)l ishing pad strip; oscillating the polishing pad strip
bet th f t
ser conduct of AETERS] gorited GRoRETAR 83 Pl RETRIRP L wpfstitgpad stip

10 2, A chemical mechanical polishing (CMP) apparatus as recited in claim 1,
wherein the feed roll and the take-up roll are configured to reciprocate so that the polishing
pad strip oscillates at a programmable rate at least partially between the first point and the

second point.

15 3. A chemical mechanical polishing (CMP) apparatus as recited in claim 2,
wherein the programmable rate defines a linear velocity for the polishing pad strip in a
direction between the first point and the second point as well as between the second point

and the first point.

20 4. A chemical mechanical polishing (CMP) apparatus as recited in claim 1,
further comprising:
a first tension actuator connected to the feed roll; and

a second tension actuator connected to the take-up roll.

25 5. A chemical mechanical polishing (CMP) apparatus as recited in claim 4,
wherein the first tension actuator is configured to controllably pull on the feed roll so as to
apply tension to the polishing pad strip, and wherein the second tension actuator is
configured to controllably pull on the take-up roll so as to apply tension to the polishing pad
strip. 1

30



22. A nethod for polishing a sem conductor wafer as recited in claim?21,
further conprising: applying a chemcal solution to the polishing pad strip
bef ore t hev@ppbnrng of the sem conductor wafer. 20 23. A mpthased P37

pol i shing a sem conductor wafer as recited in claim?2l, wherein the
polishing pad strip is a fixed abrasive pad. 24. A nethod for polishing a
sem conductor wafer as recited in clajgn 21, further 25 conpri sing:
nonitoring a |inear velocity of the oscillating polishing pad strip; and
WO U2/ 02272 20 controlling a setting of the linear velocity. PCT/USOL/ 19837

25. A nmethod.for Roljshi ' >t or e eci pn.clal.mn21,
further corrp6r’i Si ng’: él}g%n%ﬂ?@gcrh?ﬁgag%@#ﬁ%I(ldg@;)t%g%’;&gqsi ssh%eﬁg[e%g% és@#nl 83 and
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Rl y>CDm | a first load cell roller;

-O\/y~ytoje‘[\/{/](€:ac calcalcal c al call cal cal.calcal cal.calc al c ajcalc
ovr-ytol e[| cal ealcalelsal ogroalanheatt ealeliaghemhark orharliahialis
5 point and the second load cell roller being defined at a second intermediate point, the first
intermediate point and the second intermediate point being located under and supporting the

polishing pad strip and between the first point and the second point.

7. A chemical mechanical polishing (CMP) apparatus as recited in claim 6,
10 further comprising:

a platen defined under the polishing pad strip in a location defined between the first
intermediate point and the second intermediate point, the platen is configured to provide
support for receiving a polishing head that is to be applied to the polishing pad strip, the
polishing head is designed to hold a semiconductor wafer to be polished.

15

8. A chemical mechanical polishing (CMP) apparatus as recited in claim 6,
further comprising:

a first idler roller positioned between the first point and the first intermediate point,
the first idler roller configured to maintain a constant positional velocity for the polishing

20 pad strip at a tangential interface with the first intermediate point defined by the first load
cell roller; and

a second idler roller positioned between the second point and the second intermediate
point, the second idler roller configured to maintain a constant positional velocity for the
polishing pad at a tangential interface with the second intermediate point defined by the

25 second load cell roller.

9. A chemical mechanical polishing (CMP) apparatus as recited in claim 6,
further comprising:
a first tension-velocity controller;
30 a second tension-velocity controller, each of the first and second tension-velocity

controller being configured to receive a tension feedback signal, a tension setting command,
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13. A chemical mechanical polishing (CMP) apparatus as recited in claim 1,

wherein the polishing pad strip is made from a fixed abrasive material.

25 14. A chemical mechanical polishing (CMP) apparatus as recited in claim 1,
wherein the polishing pad strip, the feed roll and the take-up roll define a web handling

arrangement.

15. A chemical mechanical polishing (CMP) apparatus as recited in claim 1,
30  further comprising:

a first load cell roller;
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15 17. A chemical mechanical polishing (CMP) apparatus, comprising:
a first roller situated at a first point and a second roller situated at a second point,
the first point being separate from the second point; and
a polishing pad strip having a first end secured to the first roller and a second end
secured to the second roller.

20

18. A chemical mechanical polishing (CMP) apparatus as recited in claim 17,

further comprising:

a first tension actuator connected to the first roller and a second tension actuator
connected to the second roller, the first and second tension actuators being configured to

25  apply a controlled tension to the polishing pad strip.

19. A chemical mechanical polishing (CMP) apparatus as recited in claim 17,

further comprising:

a first idler roller; and
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osc111at1ng the polishing pad strip between the first point and the second point; and

applying the semiconductor wafer to the oscillating polishing pad strip.

15
22. A method for polishing a semiconductor wafer as recited in claim 21, further
comprising:
applying a chemical solution to the polishing pad strip before the applying of the
semiconductor wafer.
20

23. A method for polishing a semiconductor wafer as recited in claim 21, wherein

the polishing pad strip is a fixed abrasive pad.

24. A method for polishing a semiconductor wafer as recited in claim 21, further

25  comprising:

monitoring a linear velocity of the oscillating polishing pad strip; and



10 10 10y

10%&' () - u8DdE{\ =! T#10%&' ()- ST#10%& ()- | %A0%& ()-f 10%& ()-109%& ()-fz

10%&' () - DRGheba2e ! L, ) YA0%&' () - VA0 () - 9$THL09&R () - " TH10Y&P TSI/ BBOOR () -1
0% ()-;dE{\=! 4@109%& ()-3@10%& ()-LI 1940%& ()-y

C109&' () -fy,-109%& ()-*Z10%&' ()-bCl " 10%&' ()-L10%& ()-L10%& ()- 10 10
10L910%&' () -, 810%& () - (BZdEbC! T#10%&' 4p) - 4%A0%& ()-yyg

109 ()-yl09%&' ()-, GLO%&' ()-fsz 109 ()-ZXdEbC! f @109& () - T#109%&' ()-yg

10%&' ()-Ls10%&' ()-yg 10%&' ()-110%& ()-X[rdEbC! L' S#10%&' () - %

igz’;g 8 ) ?}:é% ' li%ﬁ%@%(é/%&ﬁ% lilljfea.g%ﬁ‘cﬁ))' t 109%& ()-r<dEbCl L31

109%& ()-*109%& ()-L(%0%& ()-YnFGH dYNC! 10 10 10; S#109%&' () -

L 9940%& ()-710%& ()-96Y109%& ()-4T

10%&' () -1VYh$4aBYNC! - 10%r&' ()-!, M 109%& ()--#10%&' ()-1" 10%n& %‘)1/ “10%R () -
L10%m&' () - 4; HEYNCA@eibae fon polishinge semicandecgrwater ag trpgigd [ claim gdgiwrthyr

%4 0%r& (%%mﬁ/l\% YNC! %@ 10%r&' ()-1"-10%r& ()-°

%L0%T& () -- &' () -f-#10%& ()-T

10%& () - DYEEYNC! 2- #10%& ()., 31%A0%& ().-.-z10%r& ()- @ @ 10%& () - (

10%m&’ () - L' - PYBYRRRE 3 nginp %E’f@’%ﬁ l?gP‘i‘g Ro?ﬂ%lom . 10%m8 () - 910%&’ ()-7@
10%m&' ()-410%& () - *@iEan!fle%&'_()-#loty&' ()-,#109%& ()-sT

109& ()-" slm@§11381WK30 HERAHON3109& () - sSnPA0%&' ()-109%&' ()-1T

109&' ()-Z109%& ()- $109%& ()- (! UdEmbC %40%& () - $10%&' () - Y"10%& ()-S

109%& ()-f-10%&' ()-109%& ()-Usv+dEnbCl sO-#10%&' ()-.g 10%&' ()-,310%& ()-+@
109 ()-s(10%& ()-L' 109%& ()- :;<=lxnbCl 910% ()- 10 10

10: S109%&' ()-8310%& ()- 6@ 10%& ()-s,210%&' ()-1L["8dEnbC! 10%&' ()-f f

109&' ()-&109%& ()-f z 10%& ()-"L10%& ()-910% ()- 8+l dEmbCl y109%&' ()-f

109 ()-" 109 ()-1yl09%& ()--#10%&' ()-f z 10%& ()- EAdEnbCly +g

109 ()-)mlO%&' ()-y 'z 10%&' ()-sY%O%& ()-y, #10%&' ()-y! 109%& () - AVY,;
dEnmbC! " 8109%&' ()-y6z 10%&R ()-2@0%& ()-ylz 109%& ()-".109%& ()-,-109%& ()-;

bCl Y'L10%@& ()-f109%@& ()-1 10%&& ()- 10%&&' ()- 10 10

10y: @O%&' ()-$0gbC! Y"L10%@&' ()-f10%@& ()-f 10%@& ()-10%@& ()-s10%&& ()-f z
10%a& ()- Normal" "Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading

43] c¢" "Heading 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading
93] c"A "Default Paragraph Font{=("*3V>IrS]hjr|H

<y} ) <LYdr XwYghi j kl mopqgrstl 1] r

y, 7V $UC (*F, - 2#69<?eAsDHI, LNQSsVUWZ| \ _abdgi KEnBqg&sudzgxuDZr | 4Ul 8A;

uvwxyz{|} ~6Ti mes New RomanAri al Couri er New'h Root EntryWrdDocunent

I"#B9& ()*+,-./0123456789: ;

<=>? @GABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~



