A WAFER CARRI ER ASSEMBLY FOR CHEM MECH POLI SHI NG DESCRI PTI ON BACKGROUND 'OF

THE INVENTION Field of the Invention The present invention is related“to-:: » .

sem conductor chip manufacture apparatus and, nore particularly, to

recondi tioni ng Chem cal Mechanical Polishing pads used in seni conductor
manuf acturi ng and net hods thereof. Background Description Current

Chem cal - Mechani cal (Chem Mech) Polish (GW) processes utilize a variety of
pol i shing pads. Typically, these pads are of a urethane material and
characterized as either sof A WAFNBRICARKEER ASSEMBLYIGBORN optinmum pl anar
surface. However, during processing, hard pads have a tendency to gl aze
over with residuals and waste s| GHEM-NECH PQEISHINGr ades pad |ife and

polishing results. 2 To overcone thj i state of the art

pol i shers include a conditioner nechaﬁ#%ﬁggﬁé%ggra hi gh pressure rinse bar.
Typically, the conditioner is a large (9") dianond-dust-plated disk. After
polishing a wafer, the conditioning disk is rotated in a fixed position on

the pad in order to abrade and renove the glaze fromthe pad. If a rinse
bar is used, it is fixed to the surface of the tool and

BACKGROUND OF THE INVENTION

Field of the Invention
The present invention is related to
semiconductor chip manufacture apparatus and, more
particularly, to recohditioning Chemical Mechanical
Polishing pads used ;n semiconductor manufacturing

and methods thereof.
Background Description

Current Chemical-Mechanical (Chem-Mech) Polish
(CMP) processes utilize a variety of polishing pads.
Typically, these pads are of a urethane material and
characterized as either soft or hard. A hard pad
provides an optimum planar surface. However, during
processing, hard pads have a tendency to glaze over
with residuals and waste slurry. This glazing

degrades pad life and polishing results.



extends out over the pad to the center of the platen to provide a fanned
spray of deionized (D) water to the pad. The rinse bar is used with the
condi tioner, between polish cycles, to rinse off debris from conditioning
fromthe pad, prior to the next polish cycle. Conventional conditioning
equi pnment is rarely used during the polish cycle. Also, since it is
separate fromthe carrier, there is an inherent lag tinme between pad
conditioning or rinsing the resum ng polis ng. This tine lag all ows

ai rborne contam nants to Eecont ammneatt aglnbefot[ el g dt p%l shes t he

waf er. SUMMARY OF THE | NVERTTOR 1875 s'a pﬁ 3559 0f° THE iChveRti 9h to reduce
pad surface contam na:tqldﬁhdusm@cltm:b? pokpsdityecher nedchanigmotheropur pose of

the present invention;l® Brovide anddy %h%u A P@asﬁlrwc%'n\éecs%g’c{ér%er with
integrated rinse and slurry delivery capabi is yet anot her

purpose of the presentS en¥eREfoh’ tho ddraﬁ‘ﬁ‘aéd‘éﬁt*l?ﬂd%ﬁé*ndjéﬁ -stibt@hvi r onnent
3 for a wafer during pmeeassgng WHrAS el sazh@ieldﬂexgaeilual ivaf et afad
interface fromthe overal I 8 envi.ronnent,. The prese venti 9 i s a

waf er carrier assenbly |ncllu‘a P % S Bag8e B P30T RISEy  B80BEE

and remove the glaze from the pad If a rinse bar Is
uéed, it is fixed to the surface of the tool and
extends out over the pad tc the center of the platen
to provide a fanned spray of deionized (DI) water to
the pad. The rinse bar is used with the conditioner,
between polish cycles, to rinse off debris from
conditioning from the pad, prior to the next polish
cycle.

Conventional conditioning equipment is rarely
used during the polish cycle. Also, since it is
separate from the carrier, there “is an inherent lag
time between pad conditioning or rinsing the
resuming polishing. This time lag allows airborne
contaminants to recontaminate the pad before it

polishes the wafer.
SUMMARY OF THE INVENTION

It is a purpose of the invention to reduce pad
surface contamination during the polish cycle.

It is another purpose of the present invention
to provide an in-situ nondestructive conditioner
with integrated rinse and slurry delivery
capabilities.

It is yet another purpose of the present

invention to provide an independent sub-environment



nondestructive pad conditioning, characterized by continuously cleansing
the pad surface wth an energized fluid. The fluid may be abrasive in
nature, such as a slurry, or non-abrasive, such as DI water. In addition,
the fluid nmay be of a type known to assist in renoving slurry and/or
residual materials froma pad surface and followed by a DI water rinse. The
chem cal may be either liquid or gas. BRIEF DESCRI PTI ON OF THE DRAW NGS The
foregoi ng and ot her objects, aspects and advantages wi |l be better

under stood from the %Qlc'QV‘d/é‘)?erd%ﬁi h@jd gé’é&éém%% ak ‘E}opi%ﬁa{{@dbe

enbodi nent of the invention wth ret erence tot drawi ngs, 1n which:

Figure 1 is a top vi 8#tedl a"preierded bbb freitom &hei éf*’eég%bn‘tﬂ%r Fi gure 2
is a side view of th@na§§§ﬁﬁéﬁLof Fig. 1, Flgure 3 is a cross-section of
the assenbly of Fig. 1 tht 3- 3, ure. 4 is an ex Ioded view or the
cross section of the pref&lf gﬂ‘ﬁﬁﬁ&dﬁﬁgﬁt %?ﬁr%slﬁ1wﬁ T 33rTISY DETAI LED
DESCRI PTI ON OF A PREERERRED FNBCDNENS ersaw&ssémwmyrmem EngaIEul is atop

view of a.preferred gohodli B GA' bLAT B5§AR Yind) TRLALLLS, SPidsy, 100
continuously cleansing the pad surface with an
energized fluid. The fluid may be abrasive in
nature, such as a slurry, or non-abrasive, such as
DI water. In addition, the fluid may be of a type
known to assist in removing slurry and/or residual
materials from a pad surface and followed by a DI
water rinse. The chemical may be either liquid or

gas.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other objects, aspects and
advantages will be better understood from the
following detailed description of a preferred
embodiment of the invention with reference to the
drawings, in which:

Figure 1 is a top view of a preferred
_.embodiment carrier assembly;

Figure 2 is a side view of the assembly of Fig.
1;

Figure 3 is a cross-section of the assembly of
Fig. 1 through 3-3;

Figure 4 is an exploded view or the cross

section of the preferred embodiment skirt in Fig. 3.



with four legs 102 of stainless steel is attached to and extends fromthe
center of the carrier 104 to the outer circunference 108 of a carrier 104.
Preferably, the carrier is for a Westech | PEC wafer polisher, although the.
present invention may be adapted for use with any carrier in any polishing
system Figure 2 is a side view of the assenbly of Fig. 1. Each Spider |eg
102 is hinged at one end and joined to the center of the carrier 104. A

cl eaning attachnment section ("skirt") 106 is connected to each |leg 102 at

its hinge 110. Each leg 102,pRy D6, ¢hapebrsbarss { YreseauEbng and passing
| i nes of appropriate material such as DI water or slurry to the attached

skirt section 106. Each |eg 102EMBRIMENE| QeTHRW FHG'T passi ng el ectri cal
connections to the skirt section 106. The hinge 110 allows draw ng the
skirt sections 106 rotationally up and away fromthe carrier circunference
110 for carrier changes 'Or9uf&i nt ehahce? ™EvYcafr f eG4 06 i s

i ndependent of the &assd@ientO04arFi@uressenitiya 6rassabend igpidelr the assenbly

of Fig. 1 through 3-3. Fgcg%ri 4 ifgxgofex | oded vi ew or the Qra%s% .Ssection of

the preferred enbodfheht £9n Lo eFEF abt Yo each SRIFE “secti on

106 is a three-pi ecendaisseridg, fronathowaitsassénbhy ¢orrigredfidnge for
repl acement of tranéﬁ%"%ﬂé%fj%iQQmeeré%ce 108 of a carrier 104.

Preferably, the carrier is for a Westech IPEC wafer
polisher, although the present invention may be
adapted for use with any carrier in any polishing
system.

Figure 2 is a side view of the assembly oI Fig.
1. Each Spider leg 102 is hinged at one end and
joined to the center of the carrier 104. A cleaning
attachment section (“skirt”) 106 is connected to
each leg 102 at its hinge 110. EaCh leg 102 may be
channel shaped for securing and passing lines of
appropriate material such as DI water or slurry to
the attached skirt section 106. Each leg 102 also
includes wiring for passing electrical connections
to the skirt section 106. The hinge 110 allows
drawing the skirt sections 106 rotationally up and
away from the carrier circumference 110 for carrier
changes or maintenance. The carrier skirt 106 is
independent of the carrier 104.

Figure 3 is a cross-section of the assembly of
Fig. 1 through 3-3. Figure 4 is an exploded view or
the cross section of the preferred embodiment skirt
in Fig. 3. Preferably, each skirt section 106 is a
three-piece assembly, to allow disassembly for

cleaning, for replacement of transducers or any



ot her formof required maintenance. Optionally, the skirt nmay be a single
pi ece. However, the preferred enbodi nent three-piece skirt 106 assenbly
includes a top distribution section 120, a md-section 122 and a bottom
flui.d delivery section 124. The hinge 110 is connected to the top,

di stribution section 120 of the assenbly 106 to connect the skirt 106 to
Spider leg 102. Fluids are distributed fr the Spider 100 via a series of
circunferential fluid lines 126 plunbed in the distribution section 120.

Preferably, the nurdeteofrdriliod LéqesrelbhalintsaYABe. OyEMATa11NDr €her | ess
fluid Iines 126 may be rOV|ged, and different fluid distribution

an
accomodat e passi ng®HhFF &P St £ uF HRI+% RFECdeFPYBYST s &dlS X154 °The ni d
section 122 cont ai nsmiwedimetal threespigceviskirt2806t apsdnd hotinaipderl &r asoni ¢

or negasonic transdgagr. p i W t chi [mahani il 132
and positioning scre (%ﬁi%gbﬁhgogiggg%gﬁlgggé ?Iﬂ%%%%ron??hé%gkéé? fluid
di stribution secti och BtFamp filhédf ded vede iseetyoBettdon 124. Preferably, the

nunber of vias 128 is theeanggasiide Nwihaecebqaf tyiehdalitgdg,i bution |ines
126. The transducers, 130 are seated in preggrggd socket.s H& the top of the

md section 122. THIESHIRNWE CBas5 Bt TeIL % fro%? # d Y&pIt&ci ng t he
transducers 130 whesbrinmtskinet stO6t i alitvaspeabketleg THE actlinieisanea of each

ansoucer 130, oo S LRSS P Sl YerioshEl PR, Thus, ot ve
Acoustic energy passigscumferential fluid lines 126 plumbed in the
distribution section 120. Preferably, the number of
fluid lines 126 is seven; however, more or less
fluid lines 126 may be provided, and different fluid
distribution can accommodate passing different
fluids to the delivery section 124.

The mid section 122 contains vertical lines or
vias 128 (top to bottom), ultrasonic or megasonic
transducers 130 and a acoustic switching mechanism
(rail 132 and positioning screws 134). The vias 128
pass fluid from the upper fluid distribution section
120 to the fluid delivery section 124. Preferably,
the number of vias 128 is the same as the number of
fluid distribution lines 126.

The transducers 130 are seated in preformed
sockets in the top of the mid section 122. This
allows easy access for removing and replacing the
transducers 130 when the skirt 106 is disassembled.
The active area of each transducer 130 faces down,
towards the delivery section 124. Thus, active
transducer area contacts a slide rail 132 of
acoustic coupling material. Acoustic energy passes

through the slide rail 132, transmitting energy from



through the slide rail 132, transmtting energy from 6 the transducers
130 into fluid in contact wwth the rail 132. Megasonic cleaning is well
known in the sem conductor manufacturing art. The preferred enbodi nent
assenbly .uses ultrasoni c or nmegasonnic energy for in-situ pad cleaning in
CWVP process. Using negasonic energy to energize the slurry flow during
processi ng reduces nornmal surface scratching otherw se caused by

aggl onerated slurry particles during the 6olish process. This energy

prevents the aggl oneial itQR3nQhuLaFS I1GIPS kB $1 U4 Yin RIRAaENG: a0 4{@roved
polish. Therefore, it is _necessary for the transducer to continuously feed

condi tioning energy’FHJtﬁézpad cleaning fluid for optinmum pad condi ti oni ng.
- The negasoni ¢ energy niggaksnideclsedngel echévelphdwar enecgeze slurry or

rinsing fluid. The @%%hc%Bé Egognxgpug.tThgnbscrng}%ﬁ %r%ggseéhe rail 132
radially in or out tO SWtCH ORA" ot SFPtHE Heghsoni ¢ eRErgy t8 °the slurry
or rinsing fluid Thmbddimgatcaspmwbliynuseseutietasdniterei nbghoannilhe
delivery section 124 w-thyt 1.4 4SeeLLOAN 122, fepmng. distribution
channel s 136, 138 for | eIiverin%_%ﬁﬂf]g to t%e ﬁ%ﬁ'surfg?e 1407° The i nner
channel 136 deliver Issingr PpoescRife angray 122eRRFIIHE tthe PFOREER By e or a

rinse fluid (for during processing reduces normal surface scratching
otherwise caused by agglomerated slurry particles
during the polish process. This energy prevents the
agglomeration of particles in slurry, providing an
improved polish. Therefore, it is necessary for the
transducer to continuously feed conditioning energy
to the pad cleaning fluid for optimum pad
conditioning.

The megasonic energy may also be used
selectively to energize slurry or-rinsing fluid. The
rail 132 is movable. Thumbscrew 134 drives the rail
132 radially in or out to switch on or off the
megasonic energy to the slurry or rinsing fluid.
This is described in more detail hereinbelow.

The delivery section 124 mates with the mid
section 122 forming distribution channels 136, 138
for delivering fluids to the pad surface 140. The
'inner channel 136 delivers slurry to the wafer 142
during the polish cycle or a rinse fluid (for
example, DI water) following the polish cycle. Vias
144 from the inner channel 136 deliver fluid trough
outlets 146 that may be tubular or slit for a fanned
spray type delivery.

The outer channel 138 is plumbed with a dual
array of vias 148 to deliver fluid through



exanple, DI water) follow ng the polish cycle. Vias 144 fromthe inner
channel 136 deliver fluid trough outlets 146 that may be tubular or slit
for a fanned spray type delivery. The outer channel 138 is plunbed with a
dual- array of vias 148 to deliver fluid through 7 overl appi ng pad

cl eaning outlets 150 that may be either slit for a fanned spray, or fitted
W th adj ustabl e nozzles (not shown) for variable fluid delivery to the pad
surface 140. These slits or nozzles in pad cleaning outlets 150 provide

i n-situ nondestruct b\%@rﬁQﬂS‘Eirﬁ%%Hd‘%l@Enmg Had s hager 140 . e
di stribution channels 136 are |l ocated such that the rail” 132 is al ways

part of the upper w&FEDeB2sbit thpr guferRedtSRiastr cBufibred el 138.
Megasoni ¢ energy coadyasesbi® ddrrieut ehothariviel) k38 b¥r1£@lé ailuikl2,

continuously energizes.the p | eani,n uid.flo thr h t he channel

138 and out the outégi VEEY. tﬁlﬁﬁ? kg %%r% unﬁ%%%mk£%§ ckwi'se noves the

rail 132 inward to oomtdet imepagphpdeandby dbAefs hé pnqexd@r%nﬁﬁﬂtul36

conducting Negasoni goRREL Byl & J18.ohARES oﬁg@@ chdOpad NI £hce ANYYOI 21 NG
er ac 42 ol

slurry delivered to t sur the’ i sh cycl'e and/ or

rinse fluid delivered f0T¢%wﬂ#ﬁfq?ﬁétbépl%#PQﬂﬁﬂ5e13fhe &l axreripceded on 124
is bevel ed and the guthetgsatdl%har@ilocas etk enWhe bevel € &l figer 156

wall 152 of the outermost distribution channel 138.
Megasonic energy conducted to the outer channel 138
by the rail 132, continuously energizes the pad
cleaning fluid flowing through the channel 138 and
out the outlets 150. Turning the thumbscrew 134
clockwise moves the rail 132 inward to contact the
upper wall 154 of the inner channel 136, conducting
Megasonic energy to the inner channel 136; thereby,
energizing slurry delivered to the wafer surface 142
during the polish cycle and/or rinse fluid delivered
following the polish cycle.

The delivery section 124 “is beveled and the
outlets 150 are located on the beveled surface 156
to direct the cleaning fluid to strike the pad
surface 140 at an angle. The selected angle may vary
depending upon pad type, rotational speeds, or other
pfocess considerations. However, the pad cleaning
fluid’s angle of incidence should be other than 90
degrees so that fluid striking the surface 140
undercuts the waste material to the pad surface.
Thus, the cleaning fluid lifts slurry and/or
residual particles from the surface 140, washing
them away, preventing them from being embedded into
the pad 140.



to direct the cleaning fluid to strike the pad surface 140 at an angle. The
sel ected angle may vary dependi ng upon pad type, rotational speeds, or

ot her process considerations. However, the pad cleaning fluid s angle of

i nci dence shoul d be other than 90 degrees so that fluid striking the
surface 140 undercuts the waste material to the pad surface. Thus, the
cleaning fluid lifts slurry and/or residugl particles fromthe surface 140,
washi ng t hem away, preventing themfrom being enbedded into the pad 140.

8 Also, if the outlets a sli.t 0 provide fann r the slits
shoul d be partially rot a‘%gﬁo’( blé‘f\xﬁé‘gng‘éb%e}bs %g'Er %ésl?gvf? roevslp%cta to the
pl ane of the pad surffavedlsi®rayPr ¢her abiys sfidulsl bropkytbel bartat@ted rot at ed

45 degrees count er- chgekils0d ol BeGkacki S adspabat tonendHinrsl b
rotation provides, in effect, a smeegln notion of the p%g cl ing fluid
e ou

n
across the pad surfabe pag stdicealfPer PeehftdPlo pagtaddyed § the
preferred assenbly farees1 o) azadtehunbydegiiedr doratdnatlpakiisd goraray from

the carrier and int tch basi t .
|56 CaREBRUES a5 T orm AT s Ta0oshr EaT drddes T

bevel ed surface 156° | ont al ns
pol i shing slurry delinveféect s amsoeepeéng rotGion toifi tha padli skeamgingeri net er

and prevents pad waghi,ag fLpig frQmQut L@l S 5 40 £BRSENEH: delieng efer OM

backwashi ng i nto
to pad edge. Thus, the preferred assembly forces

glazed slurry and/or residual particles away from
the carrier and into a catch basin (not shown)
around the pad 158. The beveled surface 156 extends
down to form a ridge 160 which contains polishing
slurry delivered from outlets 146 within a polishing
perimeter and prevents pad washing fluid from
outlets 150 or loosened debris from backwashing into
the polishing perimeter. T

The selected conditioning fluid may be DI
water, slurry (as an abrasive), or any other fluid

(whether liquid or gas) suitable for cleansing the
pad surface 140 of glazed slurry and/or residual
particles. Optionally, fluid flow may be pulsed.
Also, two different fluids may be employed, a
different fluid in each row of outlets 150.

_ Thus, the present invention provides an
independedt sub-environment for the wafer/pad
interface (i.e., within the polishing perimeter)
during the polish process. By integrating the
conditioning/rinsing mechanisms, the slurry delivery
mechanism and the carrier body into a single
assembly, the present invention avoids the prior art

lag time between pad conditioning/cleaning and



the polishing perimeter. The selected conditioning fluid may be D water,
slurry (as an abrasive), or any other fluid (whether liquid or gas)
suitabl.e for cleansing the pad surface 140 of glazed slurry and/or residual
particles. -Optionally, fluid flow my be pulsed. Al so, two different fluids
may be enployed, a different fluid in each row of outlets 150. Thus, the
present invention provides an independent sub-environnment for the wafer/pad
interface (i.e., within the polishing perineter) during the polish process.
By integrating the conditioning/rinsing mechanisnms, the slurry delivery
mechani sm and t he car¥¢@imbudpolasbing siligled fassenbhy PRafENSr é8¥/RLION

[ n\éenti gn avoi ds thelﬁfé@_{deﬁ}a E&G?éd}l r&l&ﬁm\a@gﬂspaﬂez@pnﬂiéﬂjeﬁwhn@/n@! gani ng
an resum ng polishing. In etfect, t resent invention praqyi a
1656 pol | Shi ng_syat B S st GBPELEHE b BrL A do ORET cRA P SaF Rt dAOP b t he
outside (tool) envirosmentgnrentenyn ramnnerinrehat thate due thre ther yemat ur e of
CWP, is normally contam ey r for ej jal . bl

i nventi on has been de@%%?%%ggi%h%érggIg%H%#ége?Fggaﬁﬁ%gﬁ#ﬁéﬁfgbh? gggf
skilled in the art wfereimogaitzeizhat the invention can be practiced with

modi fication within the spiyilie aRd SCARR @ hBe BEEEWAGRUEN terms
of preferred embodiments, those skilled in the art
will recognize that the invention can be practiced
with modification within the spirit and scope of the

appended claims.



CLAIM5S W Caim 1. An assenbly for cleaning a polishing pad during
Chem Mech polishing, said assenbly conprising: a plurality of legs; and a
skirt rotatably attached to each said |l eg, said skirt dlstrlbutlng and

delivering conditioning fluid to a pad while said pa used to chem
mech polish a wafer, said conditioning fluid condi t| @ Mlﬂ, ng
surface of said pad. 2. The assenbly of sgaim 1 mhereln ’

i ncludes at |east one fluid delivery channel providing condltlonlng f|UId
to said skirt. 3.- The assenbly of clai m lerpfigdsei n each said skirt is
attached to one of said legs with a hinge. 4. The assenbly of claim1l
wherein the skirt cd%%r@%%%W a distribution section rotatably coupled to

one said leg; a md-sectimn aadeAseRtfd® SadidySkrpdUidOmseed anriagd a
delivery section adj cent Lo sa d md-section an veri.ng said fluid to

said pad. 5. The a OPO F%?h?%!ﬁﬁ%f%FﬁSFﬂEP%kf?Wpﬁﬁf 89¢- shaped and
the distribution sectlonenqﬁk@nmstg.¢ﬁlMHgs, yndf channel s distributing

fluid the entire length (g §¥i&g §g{£€ably attached to each said leg,

said skirt distributing and delivering conditioning .
fluid to a pad while said pad is being used to chem
mech polish a wafer, said conditioning fluid

conditioning the polishing surface of said pad.

2. The assembly of claim 1 wherein each said leg
‘includes at least one fluid delivery channel

providing conditioning fluid to said skirt.

3.- The assembly of claim 1 wherein each said skirt

is attached to one of said legs with a hinge.

4. The assembly of claim 1 wherein:the skirt
comprises: | :

a distribution section rotatably coupled to one
said leg:;

a mid-section adjacent to said distribution
section; and

a delivery section adjacent to said mid-section

and delivering said fluid to said pad.

5. The assembly of claim 4 wherein the skirt is
arc-shaped and the distribution section contains a
plurality of channels distributing fluid the entire

length of said skirt.



11 6. The assenbly of claim5 wherein the md-section includes a
plurality of vias passing fluid fromsaid distribution section to said

delivery section. 7. The assenbly of claim6 wherei lwp tion
includes a plurality of outlets delivering conditioni %“M\m““ﬂﬂmﬁm
n ‘Thec

vias to said pad. 8. The assenbly of claim6 wherei mud- gecfi oh
i ncl udes at | east one transducer energizi¥ig conditioning fluid delivered to
said pad. 9. The assenbly of claim8 wherein the m d-section further

corrlpri ses: a rail 8f6.aCOt1‘$ﬂ'eij§§£éd|ﬂoD}0l’t£iUG:tlia\iﬁ m&w&iﬁaﬂn &ch@plned-becemﬂﬁ sai d
at | east one transducer; .and_at.|east on ositional screw setting ihe
radial position of SRS 2 ‘ib‘?‘raarlrfetyaé’geﬁf)?? RIS lﬁlﬁhgl’:g?‘ng%hd out er
channel is formed whtstgdbdtiehi ssryicgecki enidsdaliwoantsesaidnm d- secti on,
said outer channel providing a fluid path fromat |east one of said
plurality of vias to at |east one of said plurality of outlets, a portion
of said outer channel- s WaEl 2peeml ks #ifd cAaim, 611hermHa 48€e/BLyveFycl ai m 10

wherein an inner channeliohs :heramess when usai de gebi VAl seckienvhs; adj acent

to said md-section. o i ) , ]
conditioning fluid from said vias to said pad.

8. The assembly of claim 6 wherein the mid-section
includes at least one transducer energizing

conditioning fluid delivered to said pad.

9. ‘The assembly of claim 8 wherein the mid-section
further comprises:
a rail of acoustically conductive material .
coupled to each said at least one transducer; and
-at least one positional screw setting the

radial position of said rail.

10. The assembly of claim 9 wherein an outer
channel is formed when said delivery section is
adjacent said mid-section, said outer channel
providing a fluid path from at least one of said
plurality of vias to at least one of said plurality
of outlets, a portion of said outer channel’s wall

being said rail.

11. The assembly of claim 10 -wherein an inner
channel is formed when said delivery section is

adjacent to said mid-section.



12 12. The assenbly of claim 11 wherein said inner channel passes slurry

through at | east one of said plurality of outlets to said pad.
assenbly for cleaning a polishing pad during Chen}thnu uﬁwuuw d
assenbly conprising: a skirt positionable about a penit | Oty o swaler

carrier; a conditioning fluid delivery nmechanismin said skirt for
delivering conditioning fluid to a polishizng surface of a polishing pad
during chem nmech polishing; and a connector for connecting said skirt to

said wafer carrier. {4, fﬂ%ea§§§ﬁﬂ?§yopf%F%£§ Eﬁién@@ggﬁiéafaﬂf%ﬁ%%!ft S
segnmented into several skirt nenbers, an erein sard connector includes a
connection to each ofhandied PRSFESnBhBErYS througihatadgashlgnofolkisaim 14

further conprising gphingetseecki 80tist £ach seeanggli on, said hinge section
al l owi ng each said skirt section to be rotatably noved away from sai d wafer
carrier. 16. The assenbly of claim 15 wherein each said skirt section
conprises: a distribwiommsestsenhlyofiy edeanisgi d bohijshisertdaohduaing

m d-section adjacentcﬁéhjﬁgd% QE%E&&E&EJ‘%Lf%e%EEQHblﬁnébmprising:

a skirt positionable about a periphery of a
wafer carrier;

a conditioning fluid delivery mechanism in said
skirt for delivering conditioning fluid to a
polishing surface of a polishing pad during chem-
mech polishing; and '

a connector for connecting said skirt to said

wafer carrier.

14 The assembly of claim 13 wherein said skirt is
segmented'into several skirt members, and wherein
said connector includesia connection to each of said

skirt members.

15. The assembly of claim 14 further comprising a
hinge section in each connection, said hinge section
allowing each said skirt section to be rotatably

moved away from said wafer carrier.

16. The assembly of claim 15 wherein each said
skirt section comprises:

a distribution section coupled to said hinge
section;

a mid-section adjécent to said distribution

section; and



13 a delivery section adjacent to said md-section and delivering said
fluid to said pelishing pad. 17. An assenbly for Chem Mech poli shin sai d

assenbly conprising: a wafer carrier; a metal spider “mﬂ““i \ﬂm :
center to a wafer carrier and having four |egs extendﬂm“r ter;
a hinge at an end of each said leg; and an arc shaped skift at t"ached to
each said hinge, each said skirt conprisinmg: a distribution section
receiving fluid fromsaid | eg and distributing said received fluid al ong

t_hg | engt h 01;] sai d ski :‘tatdlilép_i,tg:h;fyaslébﬁﬁahi,ﬁ%j&k%er{ﬂ scté;r islagai ?ﬂdgmf &5, a

m d-section having a rality of vias,.each of saj uralit

di stribution channefaélgbg?ﬂbv%%lﬁ}?e&aég £ ‘5 tf‘?aass"’lldor‘l’é’lgtéfsl:‘éléﬁ;dlg"ﬁ)‘?‘uraI ity of
vias; and a delivery section receiving fluid fromsaid distribution section

through said vias aRg _dejjverd ied .1 Y |44 ai d through a
plurality of outlets v\/nejﬁxlﬁs%édé?rg)al?aifgrpgf}|glghb?%cgtI ﬁv%gfstg?n 18.9511__?_ e assenbly

of claim17 wherei nacEemp ¥-CH@EHiSdRIF urt her conpri ses: at | east one
transducer energizing cogdidfonidagfikuid delivered to said pad; a rail of

acoustically conductive materi_al c,ougr)l ed to eaach sai.d at | east one
t ransducer:  and a metal spider attachable at its center to a

wafer carrier and having four legs extending from
said center;

a hinge at an end of each said leg; and

an arc shaped skirt attached to each said
hinge, each said skirt comprising:

a distribution section receiving fluid from
said leg and distributing said received fluid along
the.length of said skirt through a plurality of
distribution channels;

a mid-section having a plurglity of vias, each
of said plurality of distribution channels being
connected to at least one of said plurality of vias;
and

a delivery section receiving fluid from said
distribution section through said vias and
delivering said received fluid to said pad through a
plurality of outlets when said pad is polishing a

wafer.

18. The assembly of claim 17 wherein the mid-
section further comprises:

at least one transducer energizing conditioning
fluid delivered to said pad;

a rail of acoustically conductive material

coupled to each said at least one transducer; and



14 at | east one 'posi tional screw setti hg the radial position of said rai I
19. The assenbly of claim 18 wherein said plurality of outlets includ

plurality of slit shaped outlets. 20. The assenbly of cI me lﬂ i"lme'
skirt further conprises: an outer channel being fornmed a
bet ween said delivery section and said m d-section, said outer channel

providing a fluid path fromat | east one & said pI urality of vias to said
plurality of slit shaped outlets, a portion of said outer channel's wall

being said rail; an inneraghesnal ohei pesfordmd atrbhesbot £id agr bet ween
said delivery sectl on $nd]nsa| d md-sectip aiod i nner channel passing
slurry through at | eh3FI¥hPIFEePd°ph 874 i%8-Tof outlets to said pad.

19. The assembly of claim 18 wherein said plurality
of outlets includes a plurality of slit shaped

outlets.

20. The assembly of claim 19 wherein the skirt
further comprises:

an outer channel being formed at the interface
between said delivery section and said mid-section,
said outer channel providing a fluid path from at
least one of said plurality of vias to said
plurality of slit shaped outlets, a portion of said
outer channel’s wall being said rail;

an inner channel being formed at the interface
between said delivery section ané said mid-section,
said iqner channel passing slurry through at least

one of said plurality of outlets to said pad.



