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| nventi on The present invention relates to chem cal mechani cal

pol i shing ‘of wafers, and nore particularly to a slurry dispenser and rinse
arm and met hods of perfor m ng chem cal mechani cal polishing. Backgr ound

of the Art Integrated circuits are typically fornmed on substrates,
particularly silicon wafers, by the sequeptial deposition of conductive,

sem -conductive or insulative |ayers. After each |layer is deposited, the

| ayer is etched to create circuitry features. As a series of layers are

sequentially deposi tmwnmmmmmmrmw' Ubstrate,

i.e., the exposed surface of ARD RIIFON OF OPRRRATIONE NON- r across
its surface and require planarization. This occurs when the thickness of

the layers formed on the substrate varies across the substrate surface as a
result of the nonuniformgeonetry of the circuits fornmed thereon. In

appl i cat IBACGKGROUNDOF THE INVBNTEONed underlying | ayers, the hei ght
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approach several mcrons. Chem cal nechanical polishing (CWP) is one

accept ed @I!B?gge%v&lnﬂga” zation. In a typical CW system as shown in
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to the center of the polishing pad to chemically
Background of the Art '
Integrated circuits are typically formed on substrates, particularly silicon wafers, by the
#- seqliential deposition of conductive, semi-conductive or insulative layers. After each layer is
deposited, the layer is etched to create circuitry features. As a series of layers are sequentially
deposited and etched, the uppermost surface of the substrate, ie., the exposed surface of the
substrate, may become non-planar across its surface and require planarization. This occurs when the
thickness of the layers formed on the substrate varies across the substrate surface as a result of the
nonuniform geometry of the circuits formed thereon. In applications having multiple patterned
underlying layers, the height difference between the peaks and valleys becomes even more severe, and
can approach several microns.

_ Chemical mechanical polishing (CMP) is one accepted method of planarization. In a typical
CMP system as shown in Figure 1, a substrate 12 is placed face down on a polishing pad 14 located
on a large rotatable platen 16. A carrier 18 holds the substrate and applies pressure to the back of
the substrate to hold the substrate against the polishing pad during pofishing. A retaining ring 20 is
typically disposed around the outer perimeter of the substrate to prevent the substrate from slipping
laterally during polishing. A slurry is delivered to the center of the polishing pad to chemically



2 passivate or oxidize the film being polished and abrasively renove or
polissh off the surface of the film A reactive agent in the slurry reacts
with the filmon the surface of the substrate to facilitate polishing. The
i nteraction of the polishing pad, the abrasive particles, and the reactive
agent with the surface of the substrate results in controlled polishing of
the desired film One problemencountered in CVP is that the slurry
delivered to the polishing pad may coagul ate and along with the nmateri al
bei ng renoved fromthe substrate may clog the grooves or other features on
t he pad thereby reducing the effectiveness of the subsequent polishing
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Accor di ngly, rinse arms have been incorporated in_some CMP systens to

del i ver v ageat inghaslurgyrreants with the filne om the surface of the substrate to facilitate polisking.
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in co-pending United States Patent Application Serial No. 08/549,336, entitled “Continuous
Processing System for Chemical Mechanical Polishing.”

However, each of these rinse assemblies has several drawbacks. First, the rinse arm disclosed
in the noted patent is prone to splashing which may transfer particles or other unwanted debris from
one polishing pad to an adjacent polishing pad. In addition, the rinse arm is fixed in its position over
the pad so that the pad cannot be easily removed. Still further, the rinse arm must be disposed over
the center of the pad in order to deliver the rinse agent to that portion of the pad. Depending on the

location of the substrate carrier relative to the pad, rinsing of the central portion of the pad may not

be accomplished unless the substrate carrier is moved from the pad and polishing steps are
discontinued.
The rinse assembly described in United States Patent Application Serial No. 08/549,336 is



3 limted in that the rinse agent 'is not delivered with force to the pad
along the length of the rinse arm In addition, the rinse agent is
delivered at the center of the pad or where ever the dispensing end of the
delivery channel is positioned. Therefore, there exists a need to
provide a rinse and slurry delivery systemwhich is noveable froma ’
position over the polishing pad, which does not cause uncontrolled

spl ashing of the rinse agent, and which delivers the rinse agent over the
entire surface of the polishing pad withgut having to be |ocated over the
entire pad. SUMVARY OF THE | NVENTI ON The present invention
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to provide a sweeping effect on the surface. Alternatively, nozzle spray

patterns can be selected to deliver fluid directionally to the surface.

In one a ?ﬁﬁtmﬁhﬁe@éﬁﬁlmke is adapted to deliver a rinse agent to

t he centg 0 e~pad, ~or near e center ofthe pad, w thout the need to

extend the ar Thé prescadin®éntion providesa flulidelitiery assemblyl comptisifif a rGtathblaemadefining’

the center of the pad or, a nozzle di sposed on the rirﬂr;?,e arm near :the center
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fromth egu%&‘ is disposed downwardly from the arm adjacent the rinse agent delivery channels to confine the
effects of splashing caused by the delivery of a rinse agent and to create a channel for enhanced
removal of particles from the pad. In another aspect, the nozzles can be disposed on the arm at an

angle relative to the plane of the arm to deliver fluid directionally across a selected surface a non-
perpendicular angle thereto to provide a sweeping effect on the surface. Altematively, nézzle spray
patterns can be selected to deliver fluid directionally to the surface. )

" Inone aspect, at least one nozzle is adapted to deliver a rinse agent to the center of the pad,
or near the center of the pad, without the need to extend the arm thereover. This can include a nozzle
which is disposed over the center of the pad or a nozzle disposed on the rinse arm near the center of
the pad. Preferably, the rinse arm does not extend over the center of the pad. Additionally, one or
more nozzles may be adapted to deliver a rinse agent downwardly onto the surface or in a direction
towards the edge of the pad to facilitate removal of the rinse agent and collected material from the
pad.



4 s | n anot her aspect, the present invention provides a CVWP net hod
whi ch provides a polishing step and a pad rinsing step foll ow ng each
polishing step to reduce the nunber of particles on each wafer and i nprove
the repeatability of each polishing step by conditioning the pad prior to
each processing step. Preferably, the rinse step is initiated prior to the
substrate being renoved fromthe pad and continues until another substrate
is positioned for processing or until the pad is cleaned. In a multi-pad
system the rinse step is preferably perforned at each station.
Alternatively, a final rinse station nmay be included where the substrate
under goes addigd ke ' ; i s BichdP H : BaE)SEEl
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Figure 2 is a top view of one enbodinment of a fluid delivery arm and

rel ated BHeaPRdse of the present invention; Fi gures 3a-c¢ and 4a-d
are cross sectional and schematic views of alternative enbodi nents of a
fluid delivery armshowi ng the rinse agent delivery channel and the spray

pat t er ns BRIBF DESCREPTIONSOB THE DPRAWRIGS ; Figure 5 is a detailed
view of a seal assenbly far the rinse agent delivery channel;

Figure 6 i s aSpahatthemanaenin shich the abaveyecitnddeatinss @ mgewda&ﬁmeﬂaeprmy

ar m shoWign'ahd Wifined and can be understood in detail, a more particular description of the invention,
: 'bﬁeﬂf,' summarized above, may be had by reference to the embodiments thereof which are illustrated

in the appended drawings.
It is to be noted, however, that the appended drawings illustrate only typical embodiments of

this invention and are therefore not to be considered limiting of its scope, for the invention may admit
to other equally effective embodiments.
Figure 1 is a side view of an exemplary chemical mechanical polishing apparatus known in the

art;
' Figure 2 is a top view of one embodiment of a fluid delivery arm and related hardware of the
present invention;

Figures 3a-c and 4a-d are cross sectional and schematic views of alternative embodiments of
a fluid delivery arm showing the rinse agent delivery channel and the spray patterns and arrangements
of the nozzles;

Figure 5 is a detailed view of a seal assembly for the rinse agent delivery channel;

Figure 6 is a partial sectional view of one embodiment of a fluid defivery arm showing a rinse



5 agent delivery nozzles and one slurry delivery tube; Figure 7
Is a detailed view of a seal assenbly for the rinse agent delivery channel
Figure 8 is a fl ow di agram descri bing one rinsing nethod of the present

i nvention; and Figure 9 is a schematic of a nulti-pad system
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT The present

I nvention provides a fluid delivery assenbly for a chem cal nechani cal
pol i shing apparatus having at | east one rgnse agent delivery line and
preferably one slurry delivery line. In one aspect of the invention, the
rinse agent delivery line has one or nore spray nozzl es di sposed thereon
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22. The aua%é t% tgee g.lirf\écezé thr 15'% tcgmnénit % grdoet‘ﬁer%aintenance. Additionally, sweeping nozzles may
be disposed on the arm to urge rinse agent and debris towards and off the edge of the surface being
cleaned.

The invention further provides cleaning and polishing processes wherein a rinse agent is
delivered to a surface, such as a polishing pad surface, while a substrate is still in contact with the pad
and shortly thereafter to rinse the substrate and the surface. The processes have the ;dvantage of at
least increasing substrate throughput by substantially performing a rinse step while a substrate is being
loaded/unloaded from a carrier or while the carriers are rotated to another processing station.
Another advantage is that the rinse step lowers the number of particle defects associated with each
substrate by rinsing the substrate prior to removal from the pad and then continuing to rinse the pad
before another substrate is positioned thereon for processing.

Figure 2 is a top view of a CMP system having one embodiment of a fluid delivery system 20
of the present invention disposed over a polishing pad 22. The fluid delivery system includes a



6 delivery arm 24 having a base portion 26 di sposed outwardly fromthe
edgesof the pad and an end portion 28 di sposed over the pad. The base
portion 26 is nounted on a shaft 40 (shown in Figures 3a, 3b, 3c and 6) to
enable rotation ofthe fluid delivery system 20 between a processi ng -
position over the polishing pad and a nmai nt enance position adjacent the-
pad. The armis generally angled along its length fromits base portion 26
to its end portion 28, though it may begstraight, and includes two slurry
delivery lines 30, 32 nounted on or disposed within the fluid delivery arm
24. Preferably, tubing is used as the slurry delivery Iines and one or nore
sl urri es daliverp it @4 hhviAge Gase purtioiv2e dishosed Yutinidlp Edniithe Rdgeolthd phd hid aderidp
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46 may be di sposed i n"one end or both ends of the channel depending on the
process 34ationnsanthe Histabendiaf theraom e fleliver ririsezgeato the central portion of the pad. Typical
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house pressures range from about 15 pst up to about 100 psi, this range being sufficient to deliver the
rinse agent to the pad at a pressure higher than ambient. Preferably, the rinse agent is delivered at

a pressure of about 30 psi or higher.

' Figure 3a is a cross sectional view of the fluid delivery assembly 20 of Figure 2 showing the
rinse agent delivery line 38 and the mounting shaft 40, The shaft 40 defines a rinse ageat channel 42
along its length which delivers a fluid to the fluid delivery arm 24. The arm similarly defines a channel
or delivery line 38 along its length which terminates at the end portion 28. In alternative
embodiments shown below, the rinse agent channel or delivery line 38 may include extensions to
deliver fluid to sweeping nozzles 37 which will be described below. A plug 46 may be disposed in
one end or both ends of the channel depending on the process used to machine the channel or line 38.



The rinse agent channel 42 delivers one or nore rinse agents to the channel
or fltuid delivery line 38 ofthe arm 24 froma source provided in
conjunction with a CVP system A seal is provided between the shaft 40 and
the arm 24 and will be described in nore detail belowin reference to
Figure 5. The channel s 42, 38 may be nmachi ned channels or may be tubing’

di sposed through and secured in each of the shaft and the arm A
series of nozzles 34, 36 are threadedly unted in or otherw se di sposed on
the |l ower surface 44 ofthe armand are connected to the rinse agent
delivery line 38. In one enbodi nent five spray nozzles are threadedly
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- ofthe pad is cleaned. While it is prefgtred to overlap the spray patterns, it is not necessary that each
spray pattern overlap the adjacent patterns.

In another embodiment, the nozzles may include spray patterns which direct the rinse agent
downwardly and outwardly over the surface of the pad towards the edge E of the pad 14. As one
example, nozzles having a fan shaped pattern directed outwardly towards the base of the arm 26, as
shown in Figure 3b, may be employed. Alternatively, as shpwn in Figure 3¢, sweeping nozzles 37
are interspersed with nozzies 34, and may be mounted in the arm at a non-perpendicular angle from
the plane of the rinse arm. Sweeping nozzles 37 thereby direct the spray from nozzles 34 and 37 and



the center C of the polishing pad 14. It is believed that directing
the spray via sweeping nozzles 37 downwardly and outwardly over the pad
surface may enhance renoval of material and cleaning of the pad surface.
Preferably, nozzles 34 and 36 are disposed to deliver a spray of rinse
agent directly to the pad while sweeping nozzles 37 are di sposed to enhance
renoval of material and rinse agent fromthe pad. Nozzles 34 and 36 direct
rinse agent, set at an optimal pressure to provide sufficient volune of
rinse agent between pad 14 and the rins8 arm 28 and shield menber 68, such
that a disturbance is caused, and particles are thereby lifted and
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of fset fromcenter on the arm 24 and adj acent sweeping nozzles 37 disposed
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additional,,pair of sweeping nozzles 37. The nozzles 34 disposed at the end
of the aP wn in Figures 4 ¢ and 4d extend over the center of the pad,

gre . f["‘: a: e gg : t fg%ﬁlg&? %lﬁ-gtagg dﬁﬁﬂﬂiﬁé replestdtftidtR Of oftier ARNAANFE eRbbdifiefits ¢RI nl N e
spréy patterns for delwmng the rinse agent to the pad. The embodiments include the nozzles 34 and
36 as depicted in Figures 3a-c and additional sweeping nozzles 37, as shown in Figure 3c, disposed
" inthe arm 24 or otherwise adapted to deliver a rinse agent at a non-perpendicular angle to the surface
of the pad. Figure 4a shows the nozzles 34 and 36 offset from center on the arm 24 and adjacent
sweeping nozzles 37 disposed adjacent thereto. The sweeping nozzles 37 may be laterally aligned
with or offset from the nozzles 34 and 36. Figures 4a-d show the sweeping nozzles 37 offset from
the nozzles 34 and 36.
Figure 4b shows the nozzles 34, 36 centrally disposed along the length of the arm and two
rows of sweeping nozzles 37 disposed along each side of the arm. These sweeping nozzles 37 may

be aligned with or offset from the nozzles 34, 36. Figure 4c is a further modification showing a



The nunmber and arrangenent of the nozzles 34, 36, 37 can be varied
dependi ng on the size of the pad and the materials used, including the
slurry material, the pad material, the material to be polished, the water
vol une and water pressure, etc. In addition, the nozzles and |ines
supplying fluid to the nozzles 34, 36, 37 are arranged to allow the slurry
delivery lines to be routed along the length of the arm Figure 5 is
a detail ed section of the connection betwgen the arm 24 and the shaft 40
whi ch shows the seal between the channels” 38, 42 fornmed in each of the arm
and the shaft. Preferably, the top of the shaft has a planar mating surface
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couplin 0 provide ease O Ss Igure 6 I's a cross sectional
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t he centgr .0 he.pad so at slurry. can be di spensed .t heret 0. . .
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formed around the tubing 32 at the interface of the arm24'and shaft 40 by

di sposi fower sucfateeof the aum 3dn Antdreng gtoone S i fanmedin the matingrsyrface 48 eptheaypem

an o-rin oV formed in the I ng..surface of, the shaft. T her
50 i s Tl BhAR e A0S EiPoker eriie SA i eAind the SR oTh tog By The ghappifrel 2258
Figure %fit&@uﬁru%sgo§%e%§éoﬁgs%mﬁrough t he am assenbly along |ine 8-8
in Figure 6 showing the relationship of the slurry delivery |lines 30, 32,
the rinse agdigure6 sansdss3&tional vieweshawing ane of the slurry delivery lines 32 disposed on the

arm 24 and through the shaft 40. The slurry lines 30, 32 are preferably made of a removable tubing

disposed through a channel 56 formed in the shaft 40 and mounted in a pair of channels 58 (shown

in Fxgure 8) formed in the lower surface 44 of the arm. A cover 61 is mounted to the lower surface

of the arm to secure the tubing in place within the channels 58. Alternatively, the lines can be press
fitted into the grooves 58 and secured by brackets or other fittings therein. The ends 59 of the slurry
delivery lines 30, 32 are routed through a pair of channels 63 formed in the cover 61 and out of the
end of the arm 24 to deliver the slurry to the pad. The channels 63 can be located and angled to
position the dispensing ends of the tubes adjacent the center of the pad so that a slurry can be

dispensed thereto.



34. A shiel d nenber 68 extends downwardly fromthe | ower surface 44 of the
armand includes two walls 70, 72 which confine at |east a portion of the
rinse agent spray therebetween. The | ower -edges 74, 76 of the shield nenber
68 are positioned above the surface of the pad, or other surface onto which
the fluids are delivered, to allow material to pass thereunder while al so,
effectively pooling the rinse agent between the walls 70, 72. The | ower
edges 74, 76 and the upper surface of t pad define a passage through
which the rinse agent and the slurry may flow. The di stance between the

| oner edge of the shield and the surface of the pad is preferably optim zed

accordi ng to fEigurersis adetiiled ksction of flietdEnREAE6R bet®déh thelaihi2anal tisshatt 40f whible
pad. Preferably, the distance between the | ower edge of the shield and the

pad is i rshetws thessegbargrnd.the fubei32: Thenwalis Sormed around Eetubing 33 ghthe intedfase ofithe
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advant ageous ects, by the present i1nvention. urd delivery
assenbl y,a passage thrioeghwhich4herivsetagentsind dheisluneyrinay flo8, The distantebetiwiepn thedower
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droop along its length. The slurry delivery ines are preferably made of a
t ubi ng nwhisid aad thepad iain thefrange[ofabdut lviloiabbut Smavwhencrinse\agentiflaw rate is in the
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of the scope of the invention because other distances and flow rates could be selected depending on
the conditions and materials used or subjected to a particular process. For example, at a pressure of
60 psi, a flow rate of 5.15 I/min. shows satisfactory particle and rinse agent removal from the
polishing pad surface. The flow rate of the rinse agent and the distance between the lower edge of
the shield and the substrate can be set so that a wave of rinse agent can be accumulated and swept
across the surface of the pad and directed outwardly over the pad so that the pad and the substrate
can be cleaned. As the polishing pad rotates, in combination with the angled contour of the arm and

shield as shown in Figure 2, the rinse agent and excess material are carried towards the edge of the '



pad system Figure 9 is a nmulti-pad systemrepresentative of the MRRA[err]
system avai |l able from Applied Materials, Inc. of Santa Clara, California.
Typically, a substrate is positioned or chucked to a carrier which
positions a substrate on the polishing pad and confines the substrate on
the pad. The polishing pad 14 is typically rotated and the substrate - -my

al so be rotated within the carrier 18. Additionally, the carrier may be
noved radially across the surface of the pggishing pad to enhance uniform
polishing of the substrate surface. Once t substrate is located in the
carrier and the carrier is located over the polishing pad, a slurry is

typi cal | y paé E| whare dletrgsttlm mateiialivan e pemiovedh &t is umergtoozsg howevas; theta arb,stanuany
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polishing pad for a period of ahout t o about, 20,seconds during which tine
t he subst tuhieg matenals sych #%PFP@% ﬁdw%mvg reastive, withthe various surries used in<CMP
noved eit ﬁgﬁ Qs the next processing position in nultiple polishing pad
systens a Stont o position for unloading the substrate and | oading the

next substr at e The methedsasfthe gresent invention will now be described in detail below. It should be
12 is. believed that a wave of rinse ggﬁgt formed between the

wal |'s 72, Wt Pﬁ;%@mr@ ads of the presqatjayeation may be pragticed on asingle prt multig
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Preferably, the polishjng pad continues to rotate a t e ri nse agent

del i ver ed?CHTigHwhighpositiprga sybsteate g the H?Z ipg,pad gdco bitﬁ’é? og E?E?sﬂaldat'@e
i's positi h

posi 11 on. PREREEs SHHEAl bidfthd P‘? SGBUTChay, BTBE Sﬂ%“ﬁ Vilth e Gicr 18.
fifteen sdddittmaliyitheccartier may b mowedmadmllymﬁrbss—thasurfaee bthe polishingpal to enhance
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system aVﬁ'l&&@d%VH ﬁ@kﬁﬁﬂkﬂgeﬁ%d, 2 slurry is typically delivered to the polishing pad. The slurry can
comprise any number of materials, such as sodium hydroxide, or may just be deionized water if used
on arinse pad. The carrier is then lowered over the polishing pad so that the substrate contacts the
pad and the substrate surface is then polished according to a pre-selected recipe. Towards the end
of the polishing step, a rinse agent, such as water, deionized water, sodium hydroxide, potassium
hjniroxide or other known agent, is delivered to the pad via the nozzles 34, and/or 36, 37 on the rinse
arm to rinse the polishing pad and the substrate. The rinse agent is delivered to the polishing pad for
a period of abaut 5 to about 20 seconds during which time the substrate is raised from the polishing
pad 14 and the carrier 18 is moved either to the next processing position in multiple polishing pad
systems and/or into position for unloading the substrate and loading the next substrate for processing.



Materials, Inc., Santa Clara, California, a preferred polishing sequence

i ncl udes two polishing stations, a rinse station, and a |oad station. The
first two polishing stations preferably nmount a first and a second
pol i shing pad, such as an I C 1000 pad from Rodel, Inc., and the rinse
station preferably nmounts a rinse pad, such as a Politex pad also from
Rodel, Inc. Four substrate carrier heads 18 nount on a central carousel

di sposed above the pads and which can be sequentially rotated to position a
substrate in the four different stations nentioned above. Accor di ng
to one polishing nethod of the present ir¢ention, a substrate undergoes
polishing at the first polishing station and then at the second poli shing

station. A polishing step and recipe are selected to polish the desired
mat eri al (s) tB iabielieved thite wewd ofgihse agerit formerlibetwesh shepwhllsTa, 7¢ of ttheshield 68
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t hen contommgimm(ihg%taﬁuﬁstrate I's removed fromthe pad and the carrier
head carousel _is rotated to the next station_to position a s.ubs'éé_ate
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posi t i onistatioms,taviise staioh,r dide fold stat@dtn UThe firsttoio polistiugssthtjons pfeferblgt. mddiak b figst
the rinse step, rotation of the pl atenp%‘g anqwgl d 14 08%& nue so that the
cent ri f ulpdi2 seepndgpolishingpadpsich asand G100 padifkemRodel; fng., and the tnse statipn greferably
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is rotated at a rate o out 0 a revol utions per mnute,
nmost pr efmenatbbdy af centraladaronseD Bispased labove thepadpand Adiibhtdanrbel sequentially netated to
enbodi ment , . nozzles 37 gssjst.inh noving materigl, and rinse agent across the
surface mﬂqw*ﬁ%ﬁfatw&e fj"‘I“'rl‘i‘- SeRt et ?Wéﬁ@‘ﬁm i shing pads may be

mounted on al j, 1o fishi Sifof the Vit RSB fkaRundBizaed polishiag "0
pad. In this enbodirent, 'the substrate cleaning step Is preferably
at the first polishing station and then at the second polishing station. A polishing step and recipe are
selected to polish the desired material(s) to achieve the desired results. Multiple polishing steps,

recipes, pads etc. can be employed to achieve these results. The substrate is then moved to the rinse

station where a rinse agent is delivered to the rinse pad and the substrate is disposed on the pad by
the carrier head. According to the present invention, a pad/substrate rinse step is performed at each
station. Preferably, the pad/substrate rinse step is performed towards the end of the polishing step
and continues until another subsirate is positioned over the pad. Once the polishing step is

substantially complete, a rinse agent is delivered to the pad for a period of a few seconds, e.g., for



performed*on the third pad. A rinse step is performed on each polishing pad
as descri bed above. However, the additional rinse step perforned at the
third pad has been found to enhance defect performance by increasing the
time during which the substrate is in contact with the rinse agent. As a
result, the rinse pad at the third platen is also maintained in a very

cl ean state. Wi le the foregoing is directed to a preferred

enbodi ment of the present invention, other and further enbodi nents of the
i nvention may be devi sed without departing fromthe basic scope thereof,
and the scope is determ ned by the clainms which foll ow.

14 WHAT I S CLAI VED | S: 1. An _appar gt us for veri nor
i de 1 8POR 1P oo mpresepppds.” o R hrénifos 6 b ¥R lbShrilg ol g pad 1o
del i ver yrime @ le@t atpaaio\ﬁ STARSRSIHESIof golished hRefal andlsigery Godi the pwdmaiﬂessubstrate
t herefrom ' C) one or nore slurry delivery Ilnes extendi n

| east palle tnse step then gontingey asithe substrate isremored o the pad and the cargigr heag Grroussl

Tengt h oF TRRLA B e kit fo MR Stalihatbent S5 3 paff B coffinued ol Be .,
t he del i wiloadigy. "Prefersbily, th@fifseate is perforaifed stisstamtially durihg cross Toaatiop bﬁth%tcuﬁ'xeﬁf
claim1 wherein the base further conprises a rotatable shaft. . The

aﬁpar at ukeads, L.¢, when the casrierhend togheyat positiag; & thatsubstsate gﬁﬁﬂ&'ﬂ?‘& 1stagt
3" wher o AvefiBly Birbi<a s ‘n‘%ﬁ’?’?%%“g{’%’s&*@ fihe piren 16 didCpadRRT & wit e

the ri nsentifggal fored urk&itlie fidséagent and the slurry material radially towards the edge of the pad and
into a collecting area. Preferably, the pad is rotated at a rate of from about 80 to about 150

revolutions per minute, most preferably from about 95 to about 115 rpm. Additionally, in one
embodiment, nozzles 37 assist in moving material and rinse agent across the surface of the pad.
_ In another embodiment, polishing pads may be mounted on all three platens and the rinse step
] performed at each polishing pad. In this embodiment, the substrate cleaning step is preferably
performed on the third pad. A rinse step is performed on each polishing pad as described above.
However, the additional rinse step performed at the third pad has been found to enhance defect
performance by increasing the time during which the substrate is in contact with the rinse agent. As
a result, the rinse pad at the third platen is also maintained in a very clean state.
While the foregoing is directed to a preferred embodiment of the present invention, other and
further embodiments of the invention may be devised without departing from the basié scope thereof,
and the scope is determined by the claims which follow.



5. The' apparatus of claim3 wherein at |east one of the nozzles is

directed inwardly fromthe base. 6. The apparatus of claim1l further
conprising one or nore nozzles disposed on the delivery arm and connected
to the rinse agent delivery line. 7. The apparatus of claim6 wherein

- at |least one of the nozzles is nounted at a non-
15 perpendicular angle froma horizontal plane of the delivery arm 8.
The apparatus of claim3 wherein the shield nmenber conprises a first and a
second wal |l portion disposed on oppositel&ides of the nozzles. 9. The
apparatus of claim 3 wherein one or nore of the nozzles direct a rinse
agent tomh&f‘umfs.t he pad. 10. An apparatus for delivering

ace

fluids to a sur conpri si ng: a) a fluid delivery arm
supported on a base at one end; b) one or nore rinse agent

del i very |ne$ dIS osed.al | east a ortion t he I ngth of the fluid
del i very fordo%mgpnﬁgfgmgq eﬁ"‘%’é‘? é‘% di sposed at

| east partial | 8) aI QfBasene | ength of the f|UId dellvery arm and d

a shield nmenber extending fromthe fluid delivery arm
a delivery arm rotatably connected to the base and extending radially therefrom;

c) one or more slurry delivery lines extending at least partially along the length of the
delivery arm;

d) one or more rinse agent delivery lines extending at least partially along the length of
the delivery arm; and

e) a shield member disposed from the delivery arm on at least one side of the arm.

2. - The apparatus of claim 1 wherein the base further comprises a rotatable shaft,

3..  The apparatus of claim 1 further comprising one or more nozzles connected to the one or

more rinse agent delivery lines.

4, The apparatus of claim 3 wherein at least one or more of the nozzles are disposed
downwardly from the rinse agent delivery arm.

5. The apparatus of claim 3 wherein at least one of the nozzles is directed inwardly from the
base.

6. The apparatus of claim 1 further comprising one or more nozzles disposed on the delivery arm
and connected to the rinse agent delivery line.

7. The apparatus of claim 6 wherein at least one of the nozzles is mounted at a non-



11. The'.apparatus of claim10 wherein the shield nenber conprises a first
and a',second wal |l disposed opposite each other and defining a space

t her ebet ween. 12. The apparatus of claim 11 further conprising one or
nore nozzles connected to the one or nore rinse agent delivery lines. 13.
The apparatus of claim 10 further conprising one or nore nozzl es connected
to the one or nore rinse agent delivery lines. 14. The appar at us of
claim12 wherein at | east one of the one or nore nozzles is disposed on the
16 fluid deI|very armat an angle offselSfroma line normal to the plane

of the arm The apparatus of claim 13 wherein at | east one of the
one or ery armat an angle to
the pl arr:g’ e ar gé&%@%%t%&ﬁ# pol"&gwg a substrate,-

conpri si ng: positioning a subst rate adj acent to a polishing
pad; b) dellverlng one or, npre,  pol i shing flulds the pad;

c) posﬂrt.o iheppPRwtus ofdldin: b whereiadhe sbield e ememaaﬁsa and g pecond wall
pol i shi n Hﬁ,g&{ Sﬁé.&ft t*tﬁ &kl me; e) delivering a
rinse ag t to pad | et su stratelsm contact with the pad; and
f) renoving the substrate fromthe pad while the rinse agent is being

del | Vere%,to L[tiggapparatusot‘clainﬂwhereinoneormoreofthenozzlesdirectarinseagenttowardsthe

edge of the pad.

10.  An apparatus for delivering fluids to a surface, comprising:
a) a fluid delivery arm supported on a base at one end;
b) one or more rinse agent delivery lines disposed along at least a portion of the length
of tht_a fluid delivery arm;
g ) one or more slurry delivery lines disposed at least partially along the length of the fluid
delivery arm; and.
d) a shield member extending from the fluid delivery arm.

11.  The apparatus of claim 10 wherein the shield member comprises a first and a second wall
disposed opposite each other and defining a space therebetween.

12.  The apparatus of claim 11 further comprising one or more nozzles connected to the one or
more rinse agent delivery lines.

13.  The apparatus of claim 10 further comprising one or more nozzles connected to the one or

more rinse agent delivery lines.

14,  The apparatus of claim 12 wherein at least one of the one or more nozzles is disposed on the



pad.  1¥%. The met hod of claim 16 wherein the pad is rotating during
steps b) through f). 18. The met hod of claim 17 wherein the substrate
is rotating at |east during steps c) through f). 19. The net hod of
claim16 further conprising the step of continuing the delivery of the
rinse agent'mhile anot her substrate is positioned adjacent the pad. . 20.
The net hod of claim 19 wherein the rinse agent is deliveréd to the pad for
at | east about 3 seconds during step e). 21. The. net hod of claim 16
wherein the rinse agent is delivered tgethe pad under pressure.

17 22. An apparatus for delivering fluids to a surface, conprising:

a) a fiid detives) anieatanahle VABRFFdnk 8 RS néruldferthe plafie 6f 8 dim. . by
one or nore rinse agent deélivery lines disposed along at |east a portion of
the length of the fluid delivery arm one or nore slurry

| | . | c) |
ol i ver Y13y m T pppaaiis i Bhig, B Ver Rkl b Gt RO e i dility ispleci e
comuni Cghfid delivedy dini fanlenpleqo Hlinedfithe/diy | i nes wherein at | east one

of the nozzles directs a portion of the rinse agent towards the outer edge
of the pad. :

16. A method of polishing a substrate, comprising:
a) positioning a substrate adjacent to a polishing pad;
b delivering one or more polishing fluids to the pad;

c¢)  positioning the substrate in contact with the pad;
d) polishing the substrate for a period of time;

. € delivering a rinse agent to the pad while the substrate is in contact with the pad; and

. ¢ removing the substrate from the pad while the rinse agent is being delivered to the

>pad. .

17.  The method of claim 16 wherein the pad is rotating during steps b) through f).
18.  The method of claim 17 wherein the substrate is rotating at least during steps c) through f).

19.  The method of claim 16 further comprising the step of continuing the delivery of the rinse
agent while another substrate is positioned adjacent the pad.

20.  The method of claim 19 wherein the rinse agent is delivered to the pad for at least about 3
seconds during step e).

21.  The method of claim 16 wherein the rinse agent is delivered to the pad under pressure.



23. Thelapparatus of clainR2 wherein at |east one of the nozzles directs

the r'inse agent towards the center of the pad. 24. The appar at us of
claim 22 wherein the rinse agent is delivered via the nozzles at a pressure
of about 40 to about 100 psi. 25. The apparatus of claim22 further

conprising a shield nmenber extending fromthe fluid delivery arm 26.

The apparatus of claim 22 wherein at | east one of the nozzles is disposed
on the armat a non- perpendicular angle to direct the spray towards an
edge ofthe pad. 27. An appar at us fof deliveri ng one or nore fluids to a
surface, conprising: a delivery armcantilever nmounted to a

a)
base; andyy ﬁ)amm eﬁgg < | }ﬁfb@_rﬁon@ﬁ's'h ery |lines extending at
| east parti al l?ng ong ?ﬁ’gqleﬁ;ﬁlgt 'flg#dﬁf[ttﬂgﬁue l'ver alr%] nounting one or nore
nozzl es to dela)ver afiwiddeliveny amr suppertedjems baseat osecenslir f ace
18 wherein ati,l east one of .the nozzl.es directs ray,at a .
non- per pendi cWar a%lj|°én’c°5°amﬁ|=§ﬁ&d§¥v%g"§§f€w?§?f°p“8 least agprtion pf the length, ¢
clai m 27 Jpyhd A5 defivery ardd;"9 @ shiel d menber disposed fromthe delivery arm
29. The apparat us of cf‘g?’m 28 wherein the shield nenber conprises one or

nmore-wal | s di 33)osedongonmore shiryy defivery litres disposed at least partially along the length of the fluid
delivery arm; and
d) one or more nozzles disposed on the arm in communication with the rinse agent
_ delivery lines wherein at least one of the nozzles directs a portion of the rinse agent towards the outer
edge of the pad.

23: - The apparatus of claim 22 wherein at least one of the nozzles directs the rinse agent towards
the center of the pad.

24.  The apparatus of claim 22 wherein the rinse agent is delivered via the nozzles at a pressure
of about 40 to about 100 psi. '

25.  The apparatus of claim 22 further comprising a shield member extending from the fluid
delivery arm.

26.  The apparatus of claim 22 wherein at least one of the nozzles is disposed on the arm at a non-
perpendicular angle to direct the spray towards an edge of the pad.

27.  An apparatus for delivering one or more fluids to a surface, comprising:
: a) a delivery am cantilever mounted to a base; and
-b) one or more rinse agent delivery lines extending at feast partially along the length of

the delivery arm mounting one or more nozzles to defiver one or more rinse agents to the surface



30. The apparatus of claim27 wherein at |east one of the one or nore
nozzke$ is di sposed on the fluid delivery armat an angle offset froma
line normal to the plane of the arm 31. The apparatus of claim27
wherein one or nore nozzles direct a spray substantially downwardly onto
the surface and one or nore nozzles direct a spray substantially eblique to
a plane of the surface. 32. The apparatus of claim31 wherein the
downwardly directing nozzles are diqugpd centrally on the armand the
obliquely directed nozzles are dispose on at | east one side of the
downwardl y directing nozzles. An apparatus for pollshln

subst r at &hereinpileastiong.of the n0221331)‘1“'0‘”-@ arsprayrat goroa-nerpendicy aﬂ%@ﬂeﬂ plage of the
base; b) one or nore substrate carriers di sposed above the one or
nor e plaf%ns c) one or nore fluid delivery assenblies di sposed
adj acent the one or nore platens, conprising: 1) a fluid

del i very arm supported on a base at one, end; . gne or
nore rined aggﬁ? m GhﬂdMM@MFW*?‘WH@L

19 length of the fluid dellvery arm 3) one or nore
slurry delivery lines disposed at |east partially along the Iength of the
flui d deRbyver Theapparaucbf claim 28 wherein the skipld menibes bomprisesronder mevet veallSidisposedom
thefluigdeliv ry ar and d) one or nore driver nmenbers to rotate
t he one wﬁ’ﬂ?‘@i&# Q8Fhd actuate the one or nore substrate carriers.

30.  The apparatus of claim 27 wherein at least one of the one or more nozzles is disposed on the

fluid delivery arm at an angle offset from a line normat to the plane of the arm.

31.  The apparatus of claim 27 wherein one or more nozzles direct a spray substantially
s _dbwn_vvardly onto the surface and one or more nozzles direct a spray substantially oblique to a plane

of the surface.

32.  Theapparatus of claim 31 wherein the downwardly directing nozzles are disposed centrally
on the arm and the obliquely directed nozzles are disposed on at least one side of the downwardly
directing nozzles.

33. An apparatus for polishing substrates, comprising:
a) one or more platens disposed on a base;
b) one or more substrate carriers disposed above the one or more platens;
©) one or more fluid delivery assemblies disposed adjacent the one or more platens,
comprising:
1) a fluid delivery arm supported on a base at one end;

2) one or more rinse agent delivery lines disposed along at least a portion of the



34. The apparatus of claim 33 wherein the shield menber conprises a first
and a second wal | di sposed opposite each other and defining a space

t her ebet ween. 35. The apparatus of claim 34 further conprising one or
nore nozzles connected to the one or nore rinse agent delivery lines. 36.
The apparatus of claim33 further conprising one or nore nozzles connected
to the one or nore rinse agent delivery lines. 37. The appar at us of
claim 35 wherein at |east one of the onejgr nore nozzles is disposed on the
fluid delivery armat an angle offset froma line normal to the plane of

the arm h aratus of claim36 wherein at | east one of the one
nor e Fgg%géh?g g'@ﬁg 8%n the fluid delivery armat a
non per pendi cul ar gmgl eoh@oiﬂﬂ@reﬁhﬂ@@leﬂaﬂhﬂsﬁkpﬁsed ata&st parﬁﬂl i the lengflosf

delivering fluids to a surface, conpr|3|ng | uid delivery
ar m suppthetfiiid delivenparss aad one end; one or rmre ri nse agent
delivery lines dIS sed ! e f of the fluid
delivery armto de ver wpﬂpﬁ%ﬁ@@gﬁﬁﬁﬁgﬁmﬂdeﬁ%m%g

20 C) d) oneddt@ndie difver gneibes td Riate ticiofe deimbieglatedsiand actdateihs 6nk & more

non- per pendi cul ar ,angle to a plane of the arm adjacent the one or nore
rinse ag@HRStratIQUIETS: | ines to urge the fluids across the surface of a pad
towards the edge of the pad; and d) one or nore slurry delivery
| i nes di sposed at |east partially along the length of the fluid

34.  The apparatus of claim 33 wherein the shield member comprises a first and a second wall

- disposed opposite each other and defining a space therebetween.

35.  The apparatus of claim 34 further comprising one or more nozzles connected to the one or

more rinse agent delivery lines.

36.  The apparatus of claim 33 further comptising one or more nozzles connected to the one or

more rinse agent delivery lines.

37.  The apparatus of claim 35 wherein at feast one of the one or more nozzles is disposed on the
fluid delivery arm at an angle offset from a line normal to the plane of the arm.

38.-  The apparatus of claim 36 wherein at least one of the one or more nozzles is disposed on the
fluid delivery arm at 2 non-perpendicular angle to the plane of the arm.

39.  An apparatus for delivering fluids to a surface, comprising:

a) a fluid delivery arm supported on a base at one end;

b) one or more rinse agent delivery lines disposed along at least a portion of the length
of the fluid delivery arm to deliver a fluid to the surface;



delivery: arm 40. The apparatus of claim 39 wherein the shield nmenber
conpri'ses a first and a second wall di sposed opposite each other and
defining a space therebetween. 41. The apparatus of claim40 further
conprising one or nore nozzles connected to the one or nore.rinse agent
delivery lines. 42. The apparatus of claim 39 further conprising one or
nore nozzl es connected to the one or re rinse agent delivery |ines. 43.
The apparatus of claim41l wherein at |'east one of the one or nore nozzles
i s disposed on the fluid delivery armat an angle offset froma |ine normnal
to the plane d)f t honeoar More swedping fliidatelipeary lindsidisposedadt ainon4iérpendicalanampie toca s t
one of the one or nore nozzles is disposed o he fluid deliv armat, a
non- per ?,fdhﬁrmﬁﬂgl‘_@e“_t‘ Gﬁq oRe 9N MRS ‘g'fsetaﬁ‘émgF ery I“lﬁim “’%@e%r"&f% thy
EL?: ?e?%%éﬁpﬁqmﬁmgb@ﬁdgm@er extending fromthe fluid

d)  one or more slurry delivery lines disposed at least partially along the length of the fluid

delivery arm.

40.  The apparatus of claim 39 wherein the shield member comprises a first and a second wall
disposed opposite each other and defining a space therebetween.

41. The appafatus of claim 40 further comprising one or more nozzles connected to the one or
more rinse agent delivery lines.

42. - The apparatus of claim 39 further comprising one or more nozzles connected to the one or
" more rinse agent delivery lines.

43,  The apparatus of claim 41 wherein at least one of the one or more nozzles is disposed on the
fluid delivery arm at an angle offset from a line normal to the plane of the arm.

44,  The apparatus of claim 42 wherein at least one of the one or more ixozzles is disposed on the
fluid delivery arm at a non-perpendicular angle to the plane of the arm.

45.. The apparatus of claim 39 further comprising a shield member extending from the fluid

delivery arm.



