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invented by Briant Enoch Benson; this patent application also claims the benefit of, and

incorporates by reference in its entirety, U.S. Provisional Patent Application Serial No.
60/557,298 which was filed on March 29, 2004, titled A MONOLITHIC POROUS PAD

FORMED ONTO A ROTATABLE BASE invented by Briant Enoch Benson.

BACKGROUND

[0002] In the fabrication of semiconductor devices, there is a need to perform
chemical mechanical polishing (CMP) operations and wafer cleaning. Typically, integrated

circuit devices are in the form of multi-level structures. At the wafer level, transistor devices



device. As is well known, patterned conductive |ayers are

' I d fromother conductive |ayers by Ghi:2hRGiBd0C
de@?%"r‘% S, such as silicon dioxide. As nore netallization

| evel s and associated dielectrjc | rs are . forned, the
having B Eargepperat 078t HesUPahetiaFls THESTTRT BT AL 2 W t hout
| anarization, fabrication of furt h%r [ t%c.oggecgiomd
patternigil andeleqtiieally sgnupaedsa isrtpasisten friceip %ﬁﬂe@‘e PESAMFE Y Cul t
due to the higher variations in the sgrface t.ogrr%grt%@hy.
devicel ris iswpl kesniupAtEToHeMIRCiE ST grepieptales Jiom ot FaIaNe
i nt erconnect Fatter ns are forned in a lldi el ect rli C i
layers fopitdistecic ranteralsweeeleps silicap dionig, At MEM R AEh Tt 4)
pl anarization, CVP, operations are perforned to renove
associtthe dielectais dayems el fornyefls tae nasA {0 RlprapzpdislseifiaMatal §7e%g s
necessary that the planarized wafer be cleaned to renove
Withopapltriagiutan ffebrivationcd erthet internognect gatlectis 14¥sE Bearifact ur e
of electronic devices such as integrated circuits, the
substaptiglyenae dificuitaiue kathé bigker varatiand inale yfacefopgg@PietBl s, and
nmobile ions on a wafer is a serious problem Particulate
semicomiutamnaatiicming procesaess metal ifetroniegt paleys ¥F fPEHITehs such
as localized corrosion, scratch[ng, and "shorts" in the
dielecirivt ragérad onla eiafec, ahd thetsbémieal imahanirdl Ripnaazatippt(dYP, operations
contam nants can also lead to reliability and functional
are pepfoaiddasenave tivexbant mgtaltAthr ey soh EMP oppralieio i Brats o ot
these factors results in |ower device yields on a wafer,
the plidgieebyafbrterckasddig renidve paostatef and rorgeipglfe f unct i onal
device on the wafer. Each wafer, being at different
S {@@8pInake mhmaifichoasf aevironie prvese i anintageadicirgilst the
investnment in terms of raw materials, equipnent ‘
presefi@DE baatilaa cdrtmenatandras seelsatnddnabils sap etha yAgr is a serious
devel opnent. [0004] Chemi cal -mechani cal polishing ("CW")
problérf. RrtGanpaidhimitsach tadchusk guwedd arietyof probleing bued) aalofalized on
the wafer prior to subsequent processing of the wafer.
corro§iME sttaudRihk Yand I'ihvad e the tivegrited cioditdibtole iof and tped hefhli ng
slurry having 50-100 nanoneter sized abrasive particles
conta@iaQistchealsalhdeeeinbility pdlfinrgtibmd pphldms Thbe intfestedniretit-t he
| ayer of material, dielectric or netal, to be renoved is
The BIBGRGAGARAS faclohgesilts frdoeerakviae pields sha wefep dwrahiy tkereasing
slurry. i' WD 2005/ 016599 PCT/ US2004/ 022350 Rotating the
the co¥ebem ReaidGhctldnf dabasd thy wateh.i Bith ngfepaeing ecdiffess stages of
t hi ckness of the |ayer through a conbination of cheni cal
fabriNeh, TEFERME & Rlgni6dnk BRSstmdiien @h dfires niaypilcabbipmante wat er

fabrication time, and associated research and development.

[0004] Chemical-mechanical polishing ("CMP") is a commonly used technique for
planarizing a film on the wafer prior to subsequent processing of the wafer. CMP usually
involves the introduction of a polishing slurry having 50-100 nanometer sized abrasive
particles onto the surface of a polishing pad. The wafer with the layer of material, dielectric

or metal, to be removed is placed against the surface of a polishing pad with a slurry.

]



based and can i.nclude fine abrasive particles such as
®0lbGA1ss8¢ UM na, and other netal oxide abrasive
materials. After polishing is conplete, thdC HUSHELERP
Rtmafqrs nust be cleaned to conpletely renove residual
-otaling Heyvaler pegipd dhe rpigligcglishinmad teveeapothe siiknegs pf thehgs. The
syrface 1is the ready for other processing steps such as
thrOlégLf'xeaC({olrr@mgﬁq %faﬂhe'ﬂjéfﬂégql medanica aeftonm gThessialries typically are water
hot ol i t hogr aphy. [0005] To clean residual slurry
baseﬁﬁf‘%‘?ﬁ“&?"l? dive @brasiva paftiglee swh a filicppabinghedidstef aag, oxide
especiallyfparticles less than 0.1 mcrons in dianeter,
abragly eRAFTHYS- HHiss helishiag & covphtnthy pos@ekd waTtre sast Ok ElafHca &
brushes are usually cylindrical in shape and are rotated
complpishygemo entidal dyinsandfothet feaidipr fustthe Phieshitlggacte RO THY Msh@s
. ~are also often nade of a foam or porous pol yneric
is thinigedy foapthernuedyssing seps seh mydlecabe@ittal depBihen) etcHERE and
conbi nation of rotational novenent of the brush and
photplghegsaphy. pressure pl aced on the brush agai nst the wafer
as well as the application of <cleaning fluids or
d 080l Zedtlegm residuaialusg snateenl fistathe Shigdct Yt MBHAIshal Sk, be
renoved fromthe surface of the wafer. [0006] These
espeqipllysheildydase then Ot misboyin AanBRE eRaM A bl ek a® Wb hA6Ry hQh.
contact and material renoval froma substrate. Brushes
Thesg glearfing bresheasre shaiy eginanal iarsﬁagﬁ lahdlar@ YRt al 6 dentSiRRYr
which is used to deliver fluids to the brush and to
the brug.alle dideeingibushes aAf d@roftex HeRAEd fodkS 6 pokdiB pBMSHRL thterial
" replaced with a new brush sl eeve and requires the
such popdl i i gleblod ("PYe. "5 t THe Redbina el ioh ehtd1idnal O ve RERIHGL bkl Y
and downtinme. Alignnment of the brush protrusions along
and feleor fyesysth ploedon the bifhQiphiaitithe WirerGONRII 88 BB bpeRACE Of
| phghggush mﬁ;h\Lgf substratF. Asymmetric alignnent and
cleangigdluaistor deiciafedtvnger SRR GRS siidhembt is a
problemw th sl eeve replacenéﬂf. %ﬂﬁf?qﬁﬁéggffgﬁﬁgﬁushes
surfaqeud thebenflar oken in, flushed, and gapped prior to cleaning
product substrates. Oten tine dummy wafers are used to

e BAIGEThdre bikiea Nhiceassion 8nfhanST @it Qnfke 1 AL &Y
i ncl udi ng di nensi onal, rotational and contact o he

materfai estovalifidm b RebsiBart. MRRONS HHED A% BCHY agégf&Qﬂé Dzt 32, durmy
wafers. This non-val ue added step is costly for

supponewhitheic LsHdas délived fluids (a0 bAWAEN to rotate the brush. After extended

use, the brush is replaced with a new brush sleeve and requires the polishing tool be stopped

adding to lost productivity and downtime. Alignment of the brush protrusions along the

brush core is important for consistent contact of the brush with the substrate. Asymmetric

alignment and distortion of the spacing of the nodes on the sleeve is a problem with sleeve

replacement. Newly installed brushes must be broken in, flushed, and gapped prior to

cleaning product substrates. Often time dummy wafers are used to ensure the cleanliness

and opcrational stability including dimensional, rotational and contact of the brush with the



waf ers. [0007] To performthe cleaning operations in an
aut omat ed manner, fabrication |abs enpl 042280
WOSWSOERY. The cleanlng systens typically ﬁﬁg 3 e gne or
nore brush boxes in which wafers are scrubbeg Each
dummybWAISS. 1B nbinedluckeisedstypeis cosBy fusmegfeaiures BAME A FUBLE h
brush scrubs a respective side of a wafer. To enhance
waferst he cleaning ability of such brush boxes, it is connnn
practice to deliver cleaning fluids through the ﬁ%
([J008) T3 PBLSrtntthelcletmirigwperytidns In unmpled SHEETHHD nting
brush cores that have a plurality of holes that al | ow
employ dbtind Habmg Tredidantgsyshems bipirsHy molude ene oa MeErIsE GPXE 10
pressure to be released onto the substrate surface. The
which Ivattkstiré Sorébibsd.rEdbbash boxdneltdee a prinsibresbes such thetigpeh piygh
polyneric material and onto the substrate surface.
scrubs aql@seédtwe b 6f LR8I, Rl eahdnkotve tiaarongibilith of dvolr brugRPxeshE i
'ow out of the core at an equal rate fromall of the
comet'f ‘a@alc@ & 108 Bsnink Fluidasdagr thefooush (CTMa T TBHBICHERIE I S
delivered to the core are not flowng out of all of the
accompﬁth@c? b Rtmbl BenSAEBrugH cosdstd tiaglirylity hholesamealket Buidind
brush core hol es near the chem cal receiving end
being %%%B Lt FrhBWoRUt a p&liiMr GetkSiratb ba raeudst amt thasubyts Acaniiage.
rate than holes at the opposite side of the chem ca
The ﬂg%%e&téfthﬂ&e&f}gm tQREB coshis @i tRopyademdeat andentitkes
ecrease and devi ce performance requirenments continue
substmt@ %r?a%§ elqggﬁﬁ%'cﬂegmgﬂgﬂm BhSughtie baksad dhalfloenged thegpore
rove thei’r associated processes. To neet these
atan edqgﬁ%tg $ront A1 IRBulBANDRY BAAN RERALNA Sanbuehbricaly used to
formoperations other than basic de-ionized (D) water
deliveréde[ﬁﬂler}:%re SUGH FRRSIeAkE SN of DEIhbRe at thdvamappbubetattiaby thof
sticated chemcals to renove particulates and/or to
same ?z;t ch dQﬁzﬁ/ghﬁﬁ c{rls bOBs nddf thEBlelidalteBeiling Bhd ealpiitdvemes of a
ny cleaning systens are now required to al so
chen ch a su%ﬁ%rﬁtlaﬁgfaggﬁmtectﬁin%ole% YCiRe Bppdsyetidy df terchemiadi d,
‘h en app tiron wll have a severe inpact on the

ceilef er, being processed. For instance, if more HF is
N 1"’{?’?? ed to one part of the 4 WD 2005/ 016599

Pﬂ‘ioggéog %méﬁa& maf er,a06kleesSanl Sevidcifethahe ranotchents

e surface of the processed wafer may

contntuﬁ:én%l&%s%vc eram% er?é']r?eetsrllre,t & c@mﬂgéd t@fimﬁl’olzd'fﬂhéle pERdEdedaCr 0SS
processes. To meet these demands, the same cleaning equipment is now being used to
perform operations other than basic de-ionized (DI) water cleaning. Such operations include
the application of sophisticated chemicals to remove particulates and/or to etch precise films
of materials from the surfaces of a wafer. Many cleaning systems are now required to also
apply retictive chemicals, such as hydrofluoric acid, uneven application will have a severe

impact on the wafer being processed. For instance, if more HF is applied to one part of the



SUMVARY [ 0009]. Enbodi nents of the present invention

wdshifesopet hods and materials for making a poraqus brush
or pgﬂ tgg‘:\t is cast or nolded directly ont 5" PEFAEAYI e

base used to support the pad. The brush or pad can be
wafep anddess &y applinsk tp Arpther Parbefdhe wafpro e efrce pf the propssted atater may t h
.a fluid or it can be used for renoving material s,
exhibiyaripliqng &n the pmeysspf e reméved arrassdisbwaferat e. . The brush or
pad i ncludes a rotatable base or core that interl ocks
with a porous pad material. The base includes an inner
surface and an outer surface and can have a plurality of
channels in the base $OVMMARYEr| ocki ng t he porous pad
material with the base. The porous pad material covers
at 09824 Embadigspis phhe pesanhiaventie inclide Mabedsend maeribade and
may be used for renoving material from various
makigg heerpys beesh orprd heiorsst o awlded disestisonth agotatablp hok usedite
structure and can fill one or nore of the channels in
supperhide Pk el he hatsk By padisee by wedkfon goating atdenscaportiprad! watteirital
.. Wth the base. Preferably the channels filled with the
with  fpig 98 it sambasedior smov|ngimefopials oraistes, ariskenippiefrom g gythage
with the outer surface of the base. [0010] One enbodi nment
The bypshion padyipelydasa rotagldpbiso ar ¢oge hatdetoilondss fvish a pervos/pad gnaterial,
material froma substrate that includes a rotatable base
The baspipelpdds ag inmeporfacesing atloierserficaland Fndatrasguralimof ddeslan
. inner surface and an outer surface and has channels for
in thedtagg for intarioplgngthe poriouks fiad ntakesial widr e baspaBharptreus @t nfateginh t he
i nner surface of said base to the outer surface of the
coverp aideast T pertiomefitbusite aufaravbthe hise eolmansbeatsed foasmoaingor t i on
of the outer surface of the base and with the fluid is
matenipd Egmfvarioyserosiiatey Tretperduabsl hitksl pasrd malotithirttutthiennd édnns
fromsubstrates. Preferably the porous pad nateri al
fill oniersr ororeoefitiss ahiatrfelstin the bhartimedty inkridchimg egeran gadvoitaial with
preferably it fluidly connects the inner and outer
the baseir Prateesdlohe staingklbfiidd. witfhiee pootwdtpabhetchd SRidbatonhay te @mer or
nmore fittings mated with it that interconnect the
surfageoyitht thbbwerbageewt tha basesour ce of fluid and a spindle 5 WO
2005/ 016- 5199 PCT/ US2004/ 022350 or other fixture for
r 6800] Pge ¢rhimdbmse of thépredeint iniengisn is\whietibe foRYenionk waeribl ui d
fittings and nachine drive fittings are mated to the
from pabetrisy theoneliidey 2 r@ytabls bavg sefipbftiag @ porofid padinn@siaR Fie ke
rot at abl e base may be adaptable to different materi al
includee aminatr sudadesindyn otserngride biEhRRhangtE &6 dREbuSKEPRAd to the
fittings with the base.
porous pad material from the inner surface of said base to the outer surface of the base. The

porous pad material covers at least a portion of the outer surface of the base and with the fluid
is used for removing materials like particle and thin films from substrates. Preferably the
porous pad material interlocks with the channels of the base and more preferably it fluidly
connects the inner and outer swifaces of said base. The rotatable base can have one or more

fittings mated with it that interconnect the rotatable base with a source of fluid and a spindle



[0011) Anot her enbodi nent the present invention is a
.devjce for renoving material froma subsg 5
‘”9%@?%8@% a rotatabl e base supporting a po%gﬁgﬁgggﬁkﬁ
mat erial having protrusions or nodes on its surface. The
or other ixeatealot wiatiag theibatel Tie Httines, hish may incfude Buid ings axft er
surface and has channels for distributing a fluid to a
machigubive fifttngs tmorgito thi bagsrbatbprdiige B sme diGerpbiipegs?
material. The fluid flows fromthe inner surface of the
rotatatielzse toay bhadaptable to iffereeignatefal remigual ey UTRE dSiSFeaLEZH L8
material covers at |east a portion of the outer surface
shapedfittihgsevibasebaseand with the fluid, can be used for
renoving materials |ike particle and thin films from
SIO0EL] rAatocher enfheliment tib pldsent ravsrgion asa denise &Y romsvVingimaterizhgs
mated with it which interconnect the rotatable base with
from @subOtateaist irefudkd aiothtabiechage Sppordiigen prous prbmatial hayieg f or
rotating the base. Preferably the porous pad nateria
protrubiBhseit nOdds n Wi bhfatd eTtehatanble Sasefinciudes dndsney swufade anskaa outer
preferably it fluidly connects the inner and outer
surfacs dhid [a€ elanofls fdneishibaeng aied fo 4 bsuge, thinhghahe pratlysidnehtie
fluid fittings and machine drive fittings can be mated to
porout Pl thasel. byheuidlilng frd@y theusiengridid dfetredmase tb iltetauteg syrfage of
single rotatabl e base nmay be adaptable to different
the babB B ipdlous paithAigial esvdrsraelvaxt alportion bithbgutersifiage df e drsent
sized or shaped fittings with the base. The rotatable
and WRB SR IR chfbeaisd fasRmo®ing Stiteril likgpaerid adnidu éitroy frowaf er s.
[ 00121 Enbodi nents of the present invention are directed
substth@s. "Biehedsbie bhagk heasieng mosdisihgsatesl wish icohitiastdragnedydm
with a rotating porous pad material cast or nolded onto a
rotataBte Gase MAThAL BRk-€ o AS € ariod Hindleh® ohadtianre &urirstgririghise bast.at abl e
base includes an inner surface and an outer surface and
Prefer@blR el Rbduk Yaddhaea el kd Witk the cliasds dfakic basd aidroaki ng t he
porous pad material wth the base., The porous pad
preferdBlYy &reluddly SQVi8d MY irmbr dn@@Ster A& bf MBbak. Thefitdugewhhr f ace
of 'the 0 base can be used for renoving nmaterial froma

may H@HideGiuYd SkinSURA laBkifS drieithiAle c RGRAS 18 tH¥iag iydlondilg 6BYND
2005/ 016599 PCT/ US2004/ 022350 renoval or cleaning fluid

using dFFfAGP ﬁﬁfngﬁ, d Sﬁﬁgfe@otﬁ‘ta@_ﬁ biRGRy Ot adpebrubgifeatemitbiughing he
brush. ~ Through rotation of the brush and action of the

and réhdthaBooldBY BlidRirrERR sPRd bedmyRditdeo With iR base. The rotatable

base may be a brush for scrubbing semiconductor wafers.

[0012] Embodiments of the present invention are directed to methods of cleaning
substrates by contacting them with a rotating porous pad material cast or molded onto a
rotatable base core. The pad covering the rotatable base includes an inner surface and an
outer surface and a plurality of channels in the base for interlocking the porous pad material

with the base. The porous pad material covering at least a portion of the outer surface of the

base can be used for removing material from a variety of substrates. In the process a material



substrate surface by rotating the porous pad nmateri al
I JAskos he substrate. Preferably the ch [ e
ngggmgﬁé;filled with the porous pad naterﬁgﬁﬁ#%mfﬂ¥%plock
the porous pad wth the base and fluidly interconnect
removaher cieapiae flyidris depesitil pplotatserfase peihe sibptraicBiogeh haéristse t o
distribute the fluid to the pad surface. The method may
Throughy pataiien of e bingh Ayl achen efghe Bid.Mpatesial ¢8g baremoved @om Hreough
t he porous pad cast onto the rotatable core to renove
substratg gaaca b rqiing thegioroug girbmpterep] agagnst the sybetrast SPrpfadbliilef it s
protrusi ons or nodes. One or nore surfaces of the
channglg bysthe hase areefilleR ath treertoeavis aid mater exd nierlepinthehpoeug ypad with
contacting each with a rotating porous pad nolded onto a
the bapgangtihid]e inpagmnest tha dgnnai surfage Withuthel out¢raodat obthebescdbl y t he
porous pad material nol ded onto the base includes
distrilpyteghe flsiddmthe phd kefade: Tt ethod map uder ineluding trayctlohfbeshing a
surface recesses |ike grooves. Preferably the. porous pad
fluid thepteglr ihalpooyprdsadt etoitmeratadbigcb@cereofove fvbstratd mttetdle base
core. The channels of the base preferably fluidly
adheripg tmide porohepadnngits pandsae cofodth eOeor eomw stitfadeh ef thelt er
surface of the core and one or nore of the channels are
substrhie|ntagdhave mbtetid) eenpored (rsmplach byadoaraciadg eathi eith 4 wtading poks t he
base wth the porous pad material and nmintains the
pad malded nmentroehblabske alonp withe flpak ous pad during rotations.
Fluid may be deposited onto the substrate through the
C 000a3oPrefchdyrtbe pdrall pad basealbyolddd cawi thgbad inclldéshramglng he
porous pad filled channels and out to the substrate
like bSstlef acende Q@GlAdy et @urfaat sceserike grobvesnPiefeeabbins poratisepally
enbodi nent of the present invention may include thin
materfal toverelicinng xu@ee bf thesotatatld basacdrt.| Tre,chanak odmdbaseor oxi de
films, particles of wvarious conposition, or chemca
prefertiel$ ifldidesconktce fre falal yurfabeofSheasta aitiethe sutér suaicerof Waicels and
i ncl udes copper or copper interconnects. Brushes of the
one oPheS &N theicAMRBE 2R AWithehciBaEs bl Mmitadh wARRDgtcdorthaband
waf ers regardl ess of texture or type, sputtered netal on
with th'gord@f 28 materi@0:hd naifaifd 0 Nemhnmemtyd dbd¥e i the pb@ubpddshring
pad i ncludes a rotatable base for supporting a porous
rotatigh3 A FIRd @EY B depasid Ofito AR sdgthae Mroudhie: dasd thekbRtabRBese by
i ncludes an inner 7 WD 200510165-99 PCT/ US2004/ 022350

flowisUifi@ &RoR theddra b&J filfddrch@tels amtlod asthasubbttiiaduifaye. of
channels fluidly interl ocking the porous pad nmateri al

Wdoh41 RRtehAS Somol BEHPAHRUSbRAM BYRIBbdifkntGOME prddcht BlvedRAST
a portion of the outer surface of the, base and has

may iﬁd;{i/cifeﬁgiﬁ i Ol et k@D BIrQY, sili SCRME QS mictMRcRPS QUSHIRR halRiQoF 2l
various composition, or chemical residues. Preferably the substrate is a wafer which includes
copper or copper interconnects. Brushes of the present invention may be used to clean
memory media and wafers regardless of texture or type sputtered metal on the wafer.

[0015] In another embodiment, the brush or pad includes a rotatable base for

supporting a porous pad material cast or molded onto the base. The base includes an inner



the surface. protrusions preferably fills one or nore of
h.,channels in the base to dlstr|but m
‘”?HQ“W% Mer surface of the base to the outer%gﬁ?%ggggﬁg t he
base through the porous pad material. Preferably the
surfacp endoms>upaduntat end e aiphraity ekingls Foichy inldodngdhrepaso%ing
covering the outer surface of the base forns a nonolithic
pad material etithrtke bfs@0TIB] porans aabmbterial eprsots Haeest 2 ROFEONH thePlsF  pad
includes a rotatable base for supporting a porous pad
surfacaf e bade aodibas sorfacvpkd@eiowrrr cecedves. s pororhradisepisrial ka¥Ngdes
an inner surface and an outer surface and a plurality of
the suefhapaetsionn piefeeabbafiles dneor e of [tiookdhrehannkls ipHe 6266 o pad
material with the base. Preferably the channels fluidly
distrit@nmad fromhise innerenrfe of the basaid the biter sudarcef thepsedbrevgfthe he
base. To aid in the distribution of fluid fromthe inner
porou$ pid iaseriaf Picf@athpme portoos fad engroin binsripdthgoutiethe pgntdieandut er
surface of the base, through channels may be positioned
coverlnghiRUALR Wirtdcb of hasase formmnancnelithiestnpoirat of the base to an
outer edge of the base that nay be interconnected by
Syol6CR Mbasneh®dinkhe teonotsr padndudeen radtaldobase rat | east
a portion of the outer surface of the base and the
supp PR QUHri3 PadBiaeFikladast fot hbRledtr@o tie bawer Fhobast heludby augker
channel s and or surface channels in the base to
surfaddl 288 bd SubGufthed Ad b pamikher chivmels iisthe bae éoroftedidvbing Hagerdup
the outer surface of the base through the porous pad
pad oiARHGT Wil the Bagf Praatihity tHaehPAEIOEGidlydtheBthe mnad suffacetwith the
t hrough channel s and covering the outer surface of the
outerkéé’ﬁa@e bEothBbasel o aflh @leididhitutist sfUGHdrem tHeQfhkY lurfAoeof the base
nmbodi nent of the present invention is an article having
to th@pokcﬁfs g&@@v@n@g’%@ out¥d dulfac@rvf 8@ heseemtougpEiomsclpmdy bepmitiondd
covering at least a portion, and preferably all of the

throu%ﬁﬂu%@%bs% fRAS & c &t e ofiCatiio R ohtbr Qigg bt the bas tHanmbies
ase, The adherent porous pad material covering, the

interdoRhRlABY 8uPRS @nAMYIs | TId poetis Bad htShial BOCRLE Iaad: pRiolor dle
covering at least a portion, and preferably all of the

outexr 59 2L able bgésa%d e e pddadterdd RBE &% d otd & theohRugbl e base

permts 8 0" 5/816599 PCT/ US2004/ 022350 fluid
chanﬁéls daWd BPELH'P&QQ cl]ialﬂﬁelpﬁstﬁ‘e %@&o@%ﬁrﬂj&& fRadfront e iRcH @It ofBE OUS
materi al on the base have a second adherent

base #oat}{f%ut&f s ﬁ?d'e%ﬁheﬂﬁ& fiRh éh@boxﬁ@al 48 6ha@¥FiaC F5éfe@BllyOhd fo€ous
I st 5 %L

erent |ayer. tionally one or nore through

pad NALES il e Ehtﬂﬁlgh %ﬁaﬁm@@)ﬁn@éo%&rﬁ%é‘ ddk@durtdct Br @e bAK form a

monolithic structure.

[6017] One embodiment of the present invention is an article having a rotatable base
with an adherent porous pad material covering at least a portion, and preferably all of the
rotatable base surface including through holes in the base. The adherent porous pad material
covering the rotatable base may include a first porous pad material covering at least a portion,

and preferably all of the rotatable base surface that adheres to the rotatable base and permits



porous pad material. The adherent porous pad material a

L at least a portion of the outer ‘-base surface
\ﬁgyﬁfgﬁﬁg its porosity after bonding to t h&CHASWIEIFhce

cand permts fluid flow fromthe core of the rotatable
fluidffosethtdvglo thg thaseahé gorons mhafheddberent pohves pabeatéinl bide baster
C, porous pad surface |ayer which my be used for
may&pys| asepqpdfatiiarent {ayewof putvet paineterinbmoMedg chitloi® thef firgm a
substrate, or cleaning a substrate. [00181 In anot her
adheggubgiérmEptiomdly bheopnas eémndugh hviesiniterbasd Mey 18 EUEedth a the
material is deposited by casting or nolding into
poropeprdgatatiat HEtrrehsero potoby mid ghutdiial £ virngtdd @aag8itiol BEthe
channel s and through holes in the housing base interlock
outexgpasths urfaee rpain@ins itp pokosiBlatei thdiag t thbRY Qitacd addigeisQfuid he
porous pad material fromthe base surface during use. The
flowdhanhetse ofthy rduastee Baze pdugh Rélks @EAEMBREN BOLRUS hi bsibr
| ayer onto which a second porous |ayer is cast. The
porolgyiad shidak iayeyr witich ey potsedifor PRGyinBh @A kAd subkttde, tARVRS$8ms
al so aids in nmaintaining the height and the. position of
fromtatsebyiaet sreddaning a@tibsides of the porous pad material al ong
the base surface or its axis and provides nore uniform

CaGOES tin @fotlichembatigent\of 4B plch@t SVGRbH AhEpRM:TAE Rrated NG
i nterl ocking of the porous pad material and 't he housing

depoliaed &y abssg 6l mONGLAS rékss@bgiRl Blrdikh HbRINGESHAD eﬂme
twi sting of brush rollers that conmonly occurs wit

chantiidiBllesoSdhaR¥e $n WOhEELIARse iHEilRRSHHAN Qriushas hyg or
whi ch are placed oil #&% %grt base]hoJQFnég. %Eﬁga%h@

prevennlifSihg BOthOporosd RAVEatdnAPRom HRIHYEREFa R ik Phde € TRe Tnelead
to non-uniformand irreproduci bl e substrate surtace

may fidveiafl ot klaGherett HRMAR fiFsBl it ot WhEIOVsadonQr, px%lufﬁgér?@caﬁs

wel |l as accel erated brush wear. Monol 1t hi ca or ned

. The ip@flCuksngof heFRERE lpﬁd mhBh £ R %%gsevglstor}ﬂcgshﬁ nfaftAk € hei @ﬁs ©

mai ntai ns node alignnment straight, elimnates or reduces

and tiid itiBg oOthe PRUGS otky nBEs HPMQB&r@&’zpeaﬁgfﬁx(tfﬂg{]mrgsth&ba%su%%cez >

much hi gher tol erance on node si ape gl ving nore

or its Rl bR FTo GORLAGE ulitdth dohBa SRSt ith |
R M IR S 0B RO Bt et W, The | y

interlbdkeh Gl @l&?}ﬁ}cﬁls E)hd hedridf bk h&;s&% rbg&salsg%ﬂm%‘i& ro{* Qbstgét%h)g ly

connect e
reduces the twisting of brush rollers that commonly occurs with brushes sleeves which are
slipped onto a base housing or which are placed on two part base housings. The twisting of
sleeve type brushes and roliers may lead to non-uniform and irreproducible substrate surface
fluid contact, uneven material removal or cleaning as well as accelerated brush wear.
Maonolithically formed porous pad material interlocked with the rotatable base maintains

node alignment straight, eliminates or reduces ripping of nodes during mounting, and permits

much higher tolerance on node size and shape giving more uniform contact with the substrate



i nner and outer - surfaces of the base. [00191 Enbodi nents

of the present iinvention include nmethods gndoRLERIA! S
WORUSIOI6YHKI ng a brush or pad that is cast or m%'?@eg{

directly onto the core used to support the 'Elad' 'It't}'% pad
to be tr&ifedD PHESdIa] Atheltrannsle dillédwiths therpviopyPadanaigriahiiut Y e &es,
or chemcals froma substrate. The brush or pad incl udes
inner afll dubd 8i-flbLofmsasor core for supporting a porous pad
material. The base include an inner surface and_ an outer
SOU1OPERbEEerts ftl the pledenyinedniiohmmakdd slethwiS_tﬂn% magHABIF or
I'nterl ocking, the porous pad material with the base. The
makindO5r04%r PAdHEBE €dst & meldadatisciat orlteths torg useg &3 $APBH! ‘_BF Pthe
outer surface of the base and is used for rem)wg’g )
The pam 51 an bE QEBdYaTrbRbEng s ls, atutisles, Thehemiasdips pHESH e
material has a nonolithic structure and fills one or nore
The brdh Eﬁag:l inCllaNEbEablR bhdder bas eorampoiting epbwokeadimréerisbr os
pac? terial with the base. Preferably the channels
base i nfclg.lld% %l ¥nGQ0AES and Beoltanefac und aglerakiiytdf cdnaelointtes PaS4AF ace
0 e base. [0020] The channels in the base to which the
interloDQOHE pRR: FRUEIAL Wi iitkar [Melpacbubyed matsidl pgegie: It 8 ng
faintatns t he al i gnnment of the porous pad material on the
ioh ' 5&-of HIBRG At & BEabk enidvng castiahigororanagt di ng of
portiog ﬁtletﬂ%)glg&rrsg?nt a?i ns the integrity, alignnment, and sfpha?ti al
L St Byt o8 Hhesmafolitihesueneusd fldonvar sofedf then t he
Subs“&%ﬁ'ghfﬁggogggaﬁ%hannel s which interconnect the inner and
ute L £ aces 1ale thBidtous Bad Mgteriglivsthnicthabd. dhrefefablflthei d
Cha““?nglrﬁBff'ﬁaLeéea?cgﬁeg@ésurfﬁg%e of the base to the outer surface
f .t b | RO 16 RO S SuBedrfa@icE fHeddase. N cont act
Cha“"\%spﬁﬁf%ceo%g%ﬁs%\r{%t e. Preferably the porous pad material in
t NN&L Sieistif B HARAE WRRS She PRtk gaEmatamd istiitatocke/er i ng
tﬂg’?‘m%%gﬁﬂséﬂ;gmof t he base pg)re monolithic in
Structure. ol WSt hatt 6f h@Porb® Rl hatkt bisthrtiad wtatihgbaseray
Casm’ﬁgégmﬁdbngunﬁ%{éérag‘gmg s%& u@bi ng to conplete a cleaning
oper ati on or. 28k BhelB@nainGiRl N A tragchilgyman, aed chi ng
moreé’%i‘?%ﬁ?’g’ﬁ,ca%lf‘ggflﬁg?h%repgrpgtiigr?. For instance, the
substrate can be 3 Seni conAHGEAL oWacabatiny Wiss KChaopdd cal
Spa“ﬁ?gﬁﬁ’é’gt}o”aorfnloa‘tﬂesp(gﬁ% Mdﬁ gpl By, Preferably the substrate
w1l benefit from I Ol Padlintthadistgaution of flve from the
th‘éﬂ"ﬁ%@&ﬂ‘fc’?&ellveb%}dfoc;%rt%sg&ﬁ “tontrol led amunts of fluid to

innerfjg%nc%%g 81%5?%%‘;% gvg\é)%[%ﬁ E{B‘fa%%&r fif BlsaRlvih gk PR QRS MatHSI®

e substrate will benefit fromsurface
contarcr?\tvi% %hglsubrs(t:"rgtg.v ﬂcfe%bl)c/: lh% %Qlioﬂgp&ﬁi ddlerBI RrkkSdhafticlspene idnbitiase
surface, and that covering the outer surface of the }Jase are monolithic in structure. The
substrate can be any substrate that may need to undergo a scrubbing to complete a cleaning
operation or a substrate that is planarized by an etching operation, or other preparation. For
instance, the substrate can be a semiconductor wafer, a disk, optical lenses, a flat panel

display. Preferably the substrate will benefit from a brush or pad that can deliver

substantially uniform and controlled amounts of fluid to the substrate. Even more preferably
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can deliver substantially uniformand control | ed anounts

Q& Ak q to the substrate and nmaintain consistent and
??dWﬁ?@ontact of the protrusions on the pawuvsinim:tie

substrate. [00211 In another enbodinment, a nethod is
the splhystrote cheldl bérefit frasurtrct hetehilueho Y oRA@ning WRH a bRk of 28 that
porous pad material covering the base and the porous foam
can detives sutatanfially inifgrt S cohthrliel ghoGResTTRES ofs Lhe.Rase are
nmonolithic. Preferably the nethod includes formng a
maintpon@inbittaitGng onifuis cpiett GBS bicdhsion dofife At Qhsulafle base
whi ch also interlocks with channels on the base. The

DO L el mbqRtri NGnAh RO BIODAL R nftking e BRAY FELLZEd
porous base nononer and a catalyst into a nol 3 P el udi ng

such thaethb asieys padlhdtdBl @Veri thdPsE et MOPGLS thih Bﬂﬁiall?ﬁﬁr% n&nd

then curing the combination to formthe artic

through thaahds b5thé Bdseas debnbliaR) PheeratTPIHg mel
enbodi nent, a nmethod is provfﬁgP ngthSQng tﬁnmg?ush or

mondidide Far6ls ﬁah ataterfal® tROSRYS &Qﬁe lﬁ?\t{t @ﬁlkﬁklﬁ&lﬂ%ﬁ&k@ Qith cﬁan?le 3€

and the porous foam materi al

on the baanehsmehod AEBABurdS: amﬂq 5:{“%@3-1}%?@356%%0%35 Dasf erial

met hod i ncludes form ng a nono

mono@ier hiten @) S5k Bio Qﬁqolﬁ%lmhg\msﬁ t}%ﬁlgﬁo(?lfs opltngxe cganne P]al hh

channel s of the base. The net udes pou

base, aQWRENALrInG MheQontbiaf ¥ '?@*H tﬁ? %‘891?{12”&%618 e & P fr fzelse L éonalqg o

cat al yst into a nold incl

mold BY R oGBS kifndnh atntbﬁaoka%ﬁowﬂ&ldfm Blﬁhﬁe ar siror pag sychthat < o g

conbination to formthe artic

the pcfré&rpaﬂrﬁiafénalpcroe&ﬁfﬁ*@ %S H?ﬁhe!% g‘ls S} B ?]H\#Utﬂg ]Eﬁ)lrl.fglL nge

agent to aid in the re ease of the hoRe!

channSls 0B the Wa&- ard HQ%E;%IE'@QQ%aHE%eSm%oJ mglgse(s ?%{%Ertgg alorgc\)/rga %hlxco :

may be used to apply coati'ngs

poroul pMBNASH 1 Qh t[{e%'m}/deggthg AL L “ﬁ{ GSu1solifte noc{i( r \évﬂ%hagwg%(%né but

residues froma w vari ety o su
base. MAE nlet r waf er,s di spl ays,
e ot el o 2%9963%‘#9%%9.0*2%‘3 RSBt motdher
d a AN ts..of the re ent ntion
. aper%??ﬁg§g§?1¥ﬁeX|% %F% ?%“fww° g%?ﬁkﬂﬁg‘gﬁﬁ and

hen ¢ 3
th @&ff"%ﬂp!:c}{nlgﬁatﬁH (t:(pf C an zc”leu Sl agw?edﬁr ﬁﬁ?fﬂ?ﬁ%’%”@@gﬂfig %}egeraquﬁ 5¢

a porous pa

he md1f 1+).16599 PCT/ US2004/ 022350
the malfs é%?gﬁm‘éﬁéﬁp a&%’% d “‘Q SUSERE © 6#5310\92#}*@@@91‘05% pad
structfed €ani ng tool s by S|nply changlng the one

{0022] Embodiments of the present invention may be used to apply coatings to
substrates or as brushes for removing particles, thin film, or chemical residues from a wide
variety of substrates such as but not limited to semiconductor wafers, flat panel displays, hard
disks, and optical devices such as lenses. Advantageously embodiments of the present
invention permit great flexibility in the manufacturing and assembly of such brushes. This is

because a single base with a porous pad can be used on an number of tools, In the present
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or nore fittings.that are to be connected.-to the

rotatabl e base so that the rotatable bas%ﬂagmmgﬁ@_an
wo pestiofon t heir function of cleaning or renoving nateri al

fromthe one or nore surfaces of the suﬁsthrlat.eg.meg)gg)%]
 inventiohdY@AREAGEPSh¥unteAshadbiENb clahingheol pRSTERY C1Hive may
mvemw@g) used to provide a fluid to the surl;acea@glf 5}Pa SlrJ1 strate

i 220 NGoMeclBEANE Aatatbntasato bpdhapiahledati™® as a

°rm°ref(§1%@r%§g§} nmechani cal planarization or post CMP scrubbing

[ 9Cesses By dtesdincdiragovitdmapos Gus thaenePamerd al with
pad Can?’ﬁlg&g“aﬁg? utnhe{mpor ousﬁgr:Jd;d material in held in place

surface R M. 1 e asent i mventi on Substantially 0
(AR o o o pl et s Som o
proviaeS i SRS oGR8 Bl eyt ey 000
g R P TRt Pty
R R il A5 e r
vase. e eR T G el ol e o ot
e i P St i
B Al o s
bott Qe B e TR BB et ough
B T
TR L AP e Aot
o5 P AL . e causi.
This inprRe GROLHER R ATSR TRt PR B et
reducey] 155@25@%851%%%13@%&% M}Susﬁ;%&d el @fer, b5 RRGcahg ROAOWIONG

ted"wth nounting friction brush
1iquic§Bgi%(e;%gg%%ﬁﬁi%%ggﬁﬁg%k%@%%&u& This in
turn can be used to form through holes that ensure that both ends of the brush receive the
same amount of liquid and are uniformly flushed which improves particulate removal from
the brush and reduces or eliminates uneven wear of the brush.
[0024] An advantage of a brush cast onto a disposable core is that the core and brush
are joined together eliminating the slippage, expansion, and loss of concentricity observed

with brushes friction fit onfo a core. The brush cast onto the core eliminates the need for

i i i i jcti \ cores.
special mounting stand and time associated with mounting friction brush sleeves onto



[0025] In part, other aspects, features, benefits and

s of thé enbodi nents of the present invention
‘ﬁ?%ﬁgﬁgggpparent\Mtr1regard to the foll owWalyUs2004/022350
descri ption, appended clains and acconpanyi ng draw ngs
where: [0026] FIG 1A illustrates a cross section al ong
the length of a hollow cylindrical tube wth through
channel s usef DESCRIPHOMNOSRIE DRAWENGS an enbodi nent  of

thelpresent invention; FIG IBis an illustration of the
hdPPZShArcRAr: piéieriacpsctst fateresvibeiefirrad edvanag® of e eugbdisbanoe! s
filled with a porous pad material; FIG ICillustrates a

the pregrainygsitien palk e agipentfwithl reghrd fortouighowiog desoehtRon] Appknddd ng
~fluid fittings and tool nounting fitting; [0027] FIG 2
clains gnchacgerhpansing draviiigssthemt i on of a cross section al ong the
l ength of a hollow cylindrical housing base in an
ertd] Fghtl Acllustintes peressenttion nloag thie dengitd df 3 hb g0 tdrical tube
__channel s and the outer surface of the base including a
with Phequeluchapads wefubfar alrotytaitiibaptn dnedbodiptent Jf s ESntGRvehiigh; pad
surface; [0028] FIG 3Ais a schematic illustration of a
FIG. ¢B g ilbstratiaprof glednliow bginkisngtube 0fth ane GahdrOWrsighicRaRES al
~ housing base in an enbodi nent of the present invention
filledwfithhs potoue pghmatedin BESL. $C ilRRateN@EatHly FaiC@ich SIH thid@gput er
surface of the base including a filling or covering of a
channebrimstingthidritiegs @l ol toentingfituigdl fitting or a fitting
for connection of the base to a cleaning tool; FIG 3B
i $00275IElle it 4 sehérhdtio situs@dtioant @Erom ©ERBHIRE R 18 RQNg t he
length of a hollow cylindrical housing base in an
hollow wplodiice hbusify baktein pit &FEUimind¥EME bREnMnt heibh 9 Wrough
channel s, the inner surface, and the outer surface of
chaniehendias eutenmifdel df ghedad ihdiidify Opor6@MRA AR with HRLAHS  pad
material with fluid fitting and a fitting for connection
protrupions hathdpsisutfacea ¢l eaning tool; [0029] FIG 4 is a
schematic diagramof a hollow cylindrical tube useful in
afllaBiaSe3 A O a idreatit Alus@AHAdE RBRLSeQfontaRe Pl of a
invention illustrating different through channels filled

hollowk$lindicapBERisg bRdn BRéRSddahent 3R 2R0RMMER IR through
PCT/ US2004/ 022350 [0030] FIG 5A is a schematic diragram

channelf, the inGdratuddel anb@eDulePsurfdCe SrARMBLRE in@lugﬂngg fi?lh?%? colRALS LY

in an enbodi nent of the present invention wth an ~°
a porcll e gériaD GAtRMS fIRAGihRYR L fitting for connection of the base to a cleaning
tool; FiG. 3B is a schematic illustration of a cross section along the length of a hollow
cylindrical housing base in an embodiment of the present invention with through channels,
the inner surface, and the outer surface of the base including a filling or covering of a porous
pad material with fluid fitting and a fitting for connection of the base to a cleaning tool;

[0029] FIG. 4 is a schematic diagram of a hollow cylindrical tube useful in as a base

or cote for embodiments of the present invention illustrating different through channels filled

with a porous pad material;
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covering the rotatabl e base and a second adherent porous
pad material nolded or cast onto the first ad(r{}ﬁ 2?%
wopBfEoswpad | ayer; FIG 5B is a schemati c FOY38TT T "on of

!
a cross section along the dianeter of a disk shaped

hap
i S€ di JreRbtatable bize ipthe &emtof p dipkHaPHN
' 59%5@ ﬁ?’hgghsg Sk%hngaﬁﬁg{ige t he i%rlmer surface and the outer
_surface of t E.1138 $Gthiah Glikeeinngpreus iad ldybng or
hwsm%:‘a\?%F?‘ﬁ‘_@“%B?“tg‘e%%?{?gé“@gllé’d aterial: [0031] FIG 6 is a

coveﬂ%&kpc:rgt%%abﬁa ggsiae%\ﬁcg ‘}Egclg{nd RUnEleRSHrovs eid @mendi anipeti kecadi @fet er

ol I ow tube housi ng base in an errbogi ment
_of the present, | nNvaAt LN Wiiidhdneliluewation bhs augisedioanies s
theflfsfi‘thréEFF&n‘o[uﬁp%dt]a e?’\gﬁg" %I?at%gri al and outer surface of the
. base coyvered w th. a, DOrQLS, PasnéRbehE plesdnainivergion with
the diape(§t ?f@ﬁl%ggpe%agﬂobﬁ%ém# i's a schematic di agram of a
cross section along the di ametets @t rdaatlobat ablugingel | ow
through ai@HD Sy Hg%sage %ﬁl tg%og&n‘g{)ﬁgicnent of the present
~invention with h%lllaggyial_through channels filled with a
filling goeyen &Rl fEPICLT PPYRE I Hiner surface of the base covered
with a porous pad materi LG sk &le didnidiacea of t he
Plaug 39 8 e e PRt TR PR Tl R

rous pad materia i ncl udi ng
protrusions; [0033] FIG ' nahdeatich @k bolloof a
rotatablpheioappls wrF%WS? & Wb°§f%‘eh‘s‘§%"%&% ;

ousi ng base in an enbodi nent of
the present |invention w.th

! ! {83t thP BiRUSveparivitiay er
througiwwlﬁ@llﬁﬁﬁ‘t%%g%ro‘éwaméals?‘éc%hr%%qglgrcous ‘pad materi al
adhering to the first porous pad |ayer that has been

porouprphdfediereyl haiEOGItGSt he adherent first porous |ayer;
FIG 8B is a schematic diagra .2 GLRSHe S@mklenst a al ong
t 93 B &ra shemaati 148G ?af?i'ﬁcé&]ﬁg%g?nng Base in an
enbodi nent of the present jnveni k foherfltioh Qi@thaldve
rotatahtelHobew P ot et R 4 B AL e Broscth Imierfich BRARAINE. ot
porous pad material, the oquter A58 Oasd AR eRASAN a
througipvhenesds flfed it afROFQ "Bfff’&'u%eb’glgr %g{aérl o and a_second
porous pad material _inc]udin r ot HSi Qs covenhdel t he
porodsi rad thajeg pload ths QUSRS %fjl the ﬁa&gV%e‘fé %@/38’[%6%‘ 98
PCT/ US2004/ 022350 [0034] FIG 9 is a schematic diagram
including antresiedi nrent of the present invention cleaning one

or nore surfaces of a substrate; [0 10Abase in an
i | (0033 F56 &\ ia a@@l@g@tl%@e%ﬁaﬁlr?faf‘“%{a@e Qﬁﬁolvp%%e%aut hé asein

Fus

protrusions; FIG 10 B _illystrates a ch old (RhAE g
embmdmerdioametp@sen@fnvantwaMl@w“taa‘iffé"“ﬁBﬂg?snpbaﬁéa si"“?’n aén

enbodi nment

a second porous pad material adhering to the first porous pad layer that has been molded or
cast onto the adherent first porous layer; FIG. 3B is a schematic diagram of a cross section
along the diameter of a holiow tube housing base in an embodiment of the present invention
with a rotatable hollow cylinder with through channels filled with a first porous pad material,
the outer surface of the base covered with a first porous pad material and a second porous pad

material including protrusions covering the first porous pad material;
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of the present invention w th hollow through channels
filled with a porous material and the outer surface of
Q@ YEE covered with a first porous pad matevsmésnBkG
IOC illustrates a brush fornmed by conbining the

C AN ETE.S ib Bsdhbimtickafir@bithnfekdiBodi@Bhit o %?p@serﬁ llr@entMA

illustrates a cross section of a brush pad with

cleanfpQint UB MO SurfAtk G bulirake) | UStrates a cross section al ong
the diameter of a holl ow tube housing base in an

erTess] Fenti0A Gllusirhies D6 80Lioh BYSRHhdhGAd Wzﬁa%rcnlqlklbﬁ’swlﬁf@ [PRah

channels filled with a porous materi al

1 al AS
llustf: It G@%fdslﬁieif@o;ﬁaé&%m@ﬁ{tg%@[a g%’li(ﬁfﬂ% l@u&%g%ﬁ? l1rfj§1{%§@e§t in

of th€preht 1§€é§1¥1brp\531tiplf]oll%wh%%m@xamﬁ% Ly R}ﬁp A ?Xfoﬂ?mﬁtlgﬁlﬁ &Y the

grooves in a rotatable base sur ace ocking'with

outerlsii@acR OF QH 8, R ASR JABSiBY 4 fﬂ'kt pgur &FIEQJ?J}J | Nt ch ﬁlhét%@% rusﬁand

position of nodes on t 8ce™s por ous

formGEY QI Bidg 1 %nélvs%%f@.qo[p%%?x%rugh 13 shows a

phot ogr aph’ of 0SS sectiron o nol ded onto a

r q@(ﬂ% kﬁl@ lqﬂslﬁ%%?fe%;? %%Est %&%‘Qﬁ o R gﬂiéa% a'jfpsrot(r)iﬁm ! h%t[lﬁ é?%ent

I nven I on, IS a diag am 0] can

A i M A
of thd [!rles@ﬁtlﬁv%hé}{kvﬂf hoﬁ‘l@g‘?ﬂ%?«%‘ éEEPnels%l ‘?P Q%§%§gtglﬁt8?agﬁ&f#1g2t

having a porous cas

s SR @’Bw%m?ﬂ%tﬁg Al R 0k P T o "

| Bt Bkl SR L%%é*ﬁ%?ﬁnﬁ’g&aw e Gl on
groo 200510 6599 PCi
oo B3R 805 5Ba0RG g Fur o Pa P Phor o

-f“a‘“‘@tﬁﬂr Alﬂ"lmg“?%"%%%%*%{é‘%f Ris* ShARREIE e R0 AT BB cor o and

rchangeable fluid and tool drive nmounting
Coverpl%\{llle%sesufg%ehe core; [00421 FIG 17 is an illustration of

[d’()gk]a%l%b hfsh%%%g p &Bg%ap foftcpoess e[:t]eosneo a blrur;\I{ %rl)t]clieg rc])nto a
rotatable base using methods and materials of the present invention;

[0039] FIG. 14 is a diagram of a mold that can be used to make a brush molded onto a
rotatable base of the present invention;

[00401 FIG.15A is a non Hmiting illustration of an embodiment of the present
invention having a porous pad material cast onto an adherent first porous material on a
rotatable substrate having through holes; FIG. 15B is a non-limiting illustration of an
embodiment of the present invention of a porous pad material cast onto an adherent first

porous material on a rotatable nonporous substrate;
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havi ng interchangeable fluid and nounting fitting on the
core; [00431 FIG 18 is an illustration o

woseehicon of a material renoval pad of the Cﬁ’?}égm&ﬁm
i nvention including a porous pad nolded into channel s of
E}ﬁ‘*ﬁ%@?ﬁﬁ%ﬁl et h | nter ohangoab ¢
ot 1 oy PR L s o o b O
fuid arrdA%gl'gﬁ% HEEE e P e et een t he base core and the

&"fﬁ?ﬂﬂﬁ o R e 2 T Sode] B 214

havmgp_-rl\t%g ?_a@kéa!b%%ﬁ@n‘&%&u%notmﬁng%ﬂtﬁéQ&e of a core (1920) of the

view of a cross section of the

696‘@3) Szé? ?lg hisb%m%gd%‘a c[ogé)s%z&on':df @matetial 8mava posd tect i on

along a rotational axis of the core
il lustrat Jplace RS 8indrotabibRugte; hol es i n
Pfesenf Wée“r“B? H‘F{é’gl%e APgre pa{a%j%efq'g?% 23 i's an illustration of

N N g R

mterctgzggpf@{sﬁ%% q? E;jnfig(?# g-ngx\%t%qg 61%( @E}C had gea bl Ruhiloaiof ramilid fathg

'G 25 is a detailed
illustration the fluid f Ngr P oChG dedfh (A) 80Rd Joitl G 26
and topkmepngag HHing ”lg?fﬁfgtl?tgfhlcgﬁéeg ke Eled)tlgo mounting fitting of

FI G 24. DETAILE ‘HEEﬁ ]IE;I'I ON [ 00521 Before the present
formeg HAPEY OF BHS AR 8t described, it is to be

S&%ﬁ%ﬁﬁ%ﬁo ﬁgﬁggtﬁ?@n 'ogzb d'fl?a |91 0tr1GiBRligdetkin t he

OSI Fons, 16 WD 2005/0 16599
Zg@gﬁé&oﬂg‘g?@ﬁ%}ls%{&og%e Q! sﬁlé o? o4t AOGQs thedgsapAbed,

e understo d that th O
e term nol ogy used | t he g

is for the purpose
FIG 3B igedieviohp At He'P fhfa(?ffﬁe !ﬁfgﬁlggngr enbodi ment s

a5 e L DA O OB PO
core Slggtreaggg glageln?clnt of channels and through holes in the rotatable core;
[0048] FIG. 23 is an illustration of a tool mounting fitting (1930) of FIG 19A;
[0049] FIG. 24 is a illustration of another embodiment of an unassembled core with
interchangeable fluid and tool mounting fittings;

[0050] FIG. 251s a detailed illustration the fluid fitting of FIG. 24;

[0051] FIG. 26 is a detail illustration of the tool mounting fitting of FIG. 24.

DETAILED DESCRIPTION

[0052] Before the present compositions and methods are described, it is to be

understood that this invention is not Jimited to the particular molecules, compositions,
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[00531 It nust .al so be noted that as used herein and in

*ﬁﬁna (epded clainms, the sinaular forns "a", "an", and
V%€l ude, plural reference unless t he PCONSBXG22350

clearly dictates otherw se. Thus, for exanple, reference
methodolagitcdranmedols desribed; & (BEERES vin9. BNSAIY toBBhifklerstfAARNEINS

and equi val ents thereof known to those skilled in the
tf"l'mallﬂtOgy ased isthe ﬁaﬂbﬁlﬁhon Uﬂbﬁt&& purg&sfelopG&C%lﬁ?ﬂh%éﬁ@u]ﬁlvgrmons or

technical and scientific terns used herein have the sane

emberanitngdy,asd isconmeidelt (nER i tand OP%B%%CHQTH\/QI&Q{] DALY will
sk-ill in the art. Al though any nethods and materials

be limiterd dndy biothe efpghdedRids t 0 t hose descri bed herein can be
used in the practice or testing of enbodi nents of the

Pri6esN it iy @184 bomedtne . P1ef B LY dT%t ho Sipe 2N
materials are novvdesca:llsbedrl n t ﬂ%%%?%ﬁ%ﬁﬁgﬁ% oned

singuiee f@td “a&r, €an” NGArpRY akgd b(rafr%fe%n@ Elﬁess E@cﬁﬁt@;& e!;]r?r Ictgtel S
to be construed as an adm ssi on t e |nven hot

otherette] tTheel (6@ xanpedatngysh - | Vi ftue Of prl or
i nventi on. 800%41 Al?houg dgﬁéﬁlggggﬁFg¥ﬁ%gﬁf%o

chameh@smt e @ dalé s BOBHUNGEL RMhL Elﬁ#lé(ﬂﬁ tl‘lféca'}tu I8 gOI’i Unless ot ed

sen conduct or substrate or

defintdh@ber@idBedll (SdhRAREI Al §SenBY %egﬁ%usgﬁ 9&@1%%?9& tge sacr:ri?s%eﬁgmpsy ast €

nmet hods and apparat uses o e present 1nven

comnkdalyl it sstobll b¥brd of oRELAPRIAG AL £ Alfﬂ%ﬁghra%’ %}rfe 15‘ r e,

sen conduct or substrate or mafer or

materiily $mI/Yr @?Jg%tt RNth¥ Gecﬁtzﬂ@%%mew F use\rﬁm d gg g;%a%hcg glr tr«!:%inga

sem conductor substrate wth axi a

of emSEdiRi£9 BHHUE E&Een?ﬂbéﬁ:fn@#}% rmﬁgcpﬁétﬁédss%gggs? étﬁé’égg{?’{?gﬁ %eyi ce

| ayers at any stage of processing, Wi ng

Iow ns c t h
ow eRed. Bl pRARREINs HkhR¥ed ML GRARESLS OLated ryﬁf?flégzﬂ%p&%g}mg

substrates incor por at ng one or S€e

hereid @Yﬂesco%é{ﬁﬁd Q&ﬁé%&ﬂh%ﬂh@ %\(}I rg%{] i al%oé gntﬁfgg ltjogqtn%g%tg §lllcﬁg

i nsul at or evi ces, or su

mam@m@g?vﬁﬁggf (H%ﬁ%uﬁﬂd devi ces such as flat pane
di spl ays, MS devices, nultichip nodules, etc. 17 WO

4/ 022350 [ 0055] | Il be cl
2OBSE AR TP 7 KRR O el v O
occur 1 n

of a c cto 2 i € a bed
f a sdnf) 6n|a§ £ ICJUQ% L9 (\ﬁl%rc' tﬂl%es%[ﬁa%%%d tggtlrcgt{ep %ngtratﬁélﬁé!m| ng

anot her order an

proceddftPd) cbm@d g)lr‘?n?%{eﬁi% a%[i as %Pa Ltts{'-:sa %ng r¥%ﬂ§?$e|§1n CFlégE%gg:g év[iiil:or

exanp ere n a nin
be app‘P&'ia%d tﬁﬁqeflel%g&rlgggcmwon uc c?xlsubsct:rlatterolr %va e? Imgy m%lrlrJTd?Q ll)zgrgn or

pure semiconductor substrate, with or without doping, a sermiconductor substrate with
epitaxial layers, a semiconductor substrate incorporating one or more device layers at any
stage of processing, substrates including copper or copper alloy interconnects, other types of
substrates incorporating one or mote semiconductor layers such as substrates having
semiconductor on insulator (SIO) devices, or substrates for processing other apparatuses and

devices such as flat panel displays, MEMS devices, multichip moduies, etc.
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hydr oxi de, ammoniumcitrate, and hydrofluoric acid
solution (or mxtures of solutions) may be used in one

woboshR@ebr ush stations. Also, other systeRETHRAHETlde
one brush station, or two or nore than two brush

. i on reqv. hgt B S @G TRYsoawiof ttensepom thor e of
ﬁ%@glgﬁib%H@F§?¥§%§5§?%p Sand may i nclude additiona

. processin at. : Nin8GetoréVBnBératithonriofsG0mBYns

dmmm@éﬁﬁ@b%”ﬂ%mgﬁﬁgﬂ§§§P%ﬁyﬁen@%?nfof repl aceabl e sl eeves

have froblens

depeninigel B RS OB S O Tat e for
clemingrpR B 0 B4 S R O T ot ation
hydros sapaRpAIE REen TS RSt A Eh D s ani el @ o
be sy B 28RBS “HBSEr TSCA R RBR ha e o The or esont
o ot 9B CHEHSHIATT AT R P SIS T o Tt ar | GEKI g of
S R T e R A TR i
TR ST SOl B PO arY REH S L RS na
ek G SE B BLNGRT TTE RACHR oo e RAZester ul onS
orushargineTit ns T SRR 45 Lori s D T Bat A 6 @ eromger
Figh ki RO MBOHE 48 A1 YERPEIHET (0 A S8l £ o
bis vyt by coraagHoRE IR PRICHUTT BRI By oo
descri gtaTpREN ohP oGS SUDEY SU Tt AL A Rae T e par
s h&pgwmgﬁwﬁ%g g%;ﬁ‘?d’é’z&f
matetlai oilinglrels MOIEOISES FEEHP o7 gsapiaiton
e o, EDBANS o btrasiioeddupoH PR e e g PR AR SRS
c1 ol germoband wAeia e aREoBR O B Roey 4 FE ke
present invention is not limted b

A , by fornuhathp@%fof t he
of the beani hgesioh itchudn butarrchot hattediadRioBigHPBHERN '™ e

sol ution may be -
chemicals in deionized water. The chemicals may inctude fiuoride compound such as HF or
NH4F; NH4OH, an organic acid, an ammonium salt of an organic acid, alcohols, an anionic
surfactant; a basic, a neutral, or an acidic pH environment. For example hydrochloric acid
(HCI) may be a(ided to the solution to adjust pH and help dissolve surface coatings like

copper oxide. One example of the many different ways in formulating the cleaning solution

is combining 0.5% HF, 0.1% Citric Acid, and 0.4% NH,OH by weight mixed in deionized
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repl aced by different chem cal that has sinmlar
QBQQQ'tles [ 00581 A nethod of cleaning a surface of a
S8 coldict or wafer after a chemical mechaaiosdnsnzis
pol i shing (CWP) operation includes the steps of applying
watey Eeediblieveg ofthe sittion iirathis ok &AFY alapsibgma@Bl3. (DT xS Lace
of the sem conductor wafer and preferably through a brush
deionipelt (Df)svateaet capiobion MhIDASE sGAI€ beﬁbﬁﬁm&héwalk% uQ&i“ RYsnpad
material fills one or nore through holes of
cleaning satutibise Iixased ambtéd}fom\re&rthhtmﬁeq;rrés@&Kﬂv@&xdm@%t'lﬁaﬁtc& b
structure with porous pad material on the surface ot the

formblagens oFe niemEsoptieR, &k @hyeab R QUS Rad 1B %{ag%l: fills
one or nore through holes of the rotatable

replatairlrysiiféement Bite@ida0 Gki 1Ag sifBObiies. Structure with porous
pad material on the inner and the outer surface of the

bd6@58} Briwsheisof dlehding Nduefal OFKistdicoQLS afaaa(?teﬁy
structures but without through channels int ase may

mechiaive polisRRg i ONIP) ARehHERIRIMA] e ﬁ%%?@gw cci@al é%P Qllatema to

the surface of the substrate

remofPil ehedied tohé Qefaky M3kt BARAGRRE QUE: Hﬂ%rfﬁ@t%lﬁg tl’ﬁ "fh%rb-fl;l.fgg 2

nmonolithic interlocking structure

that isei38 QNS Qre. YBERFDITRYe ﬂmﬁ SORRES a1 'ﬁﬂg &5 rﬁpo?g thg&}]mﬁ'er ein

the cleaning chem cal trans orm ng the copper

holestoh he 844t E19€ Bas® find BBLSETAED &%gn%%%l@ﬁifc §l§1{c¥1 Ji %nﬁ Pg\ggst T t h e

sol ubl e copper oxide |ayer cru e su

materse® bh 60 Beeet of heder EQﬂYﬁJP@Frg%gaﬁgglae [?TDH(% %la a{na%"g@t&}ﬂ]a ﬁfl&bo:

with a brush that has po
more RR&EH RBIEs off B ﬁﬁta@le‘@&ozlnﬁ G ah ?lo::lgrrlﬁkllpgng)@B ' l{q‘:"g‘%‘%{?‘é

a base may be used but I's not
porouf b&IMb&i B m %@@H&d oyt 15 S rons
of the gbppe? oxi de %% 532? E%%ﬁﬁ? e sﬁ%? 5@“6]1W fbeking

porous 848 50 PEY GL-@ur Md? Gvathc;u't] hedd, gﬁ %ha%gelg\ﬁft@cr laag%gis_? E%J\%P:g:nr%éﬂ d

further treated by rinsing emc
and mhRBalREHSA] Wehh AL 6] Igf?:tl ?oetqe Lge of i Sél% 21‘& ;/b%t %ng?ay"}{%tzz e.

sol ubl e copper ox romthe Suff
0051q % 6599 PC T/ U
?

Prefer8giy f 19 vo
refe %%%?%gg%sgiopo\é@:fsgad gt?tlg%ffrll'f’ guncgl nécﬂtioHélchte kit Stryctare
cation, the

with tﬁeetfé@@ Oryg %gﬂlﬁ&glg&ﬁ[t 94 er\r’@%yﬁtgav% %Oévgesr u&tgrlﬁorwg tg g}n?rsylﬁléeocle;qqmg

scrubbi ng, an
chenn%g Fggfmgrtﬁﬁ%eé&?%& c?‘htﬁg :r‘k()u% (r;eact>f l&mﬂngg\égfvaagg g;ft)ltggtr r ons
water MI%BHJT ovide layer. Scrubbing the surface of the semiconductor wafer having
the cleaning chemical fluid with a brush that has a porous pad material cast onto a base and
forms a monolithic interlocking structure with a base may be used to, but is not limited to,
removal of from between about 100 angstroms and about 150 angstroms of the copper oxide
layer from the surface of the semiconductor wafer. The treated wafer and brush may be

further treated by rinsing the semiconductor wafer and the brush with deionized water to

remove the water soluble copper oxide from the surface of the semiconductor wafer and the
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angstrons on the surface of the sem conductor wafer.
[0059] A nethod of cleaning a surface of a_sem con_%lctor
wowadspicsef ter a chenical nechani cal pol i sHAESEEVB
operation may further include controlling the armur;]t of
the copper oxi (Bl seh R BRiuBongafan Thi duslupplicgéorofaet he
‘ bmSh%Hofg%glﬁt?r&?gé'{}\%eaeéfa%y Controlli ng an anount of F|2i812 in
the cleanin | G@berfiatd ifila @WEh bok. aug krcdtkrbsubstetdividlast
Scmbb’(‘j‘ﬁt5(5‘%*??&"8‘8?%%‘?%%%#A brush cast onto a core base such
that the porpus pad paterddlen bosuis Bsidis andrabedt 30s
haveaicﬁlfpgrr?’ﬂ‘g%g r av? a?ﬂlgglﬁee sin the base may be used to
remove an_ul tra-t hi m,cal oxide layer, such as Si 2,
angstrqrppif 1He %‘lﬁ%%et?fél}cescrrél‘lscgggjrg? o? a post CMP cl eani ng process.
In this rocess,. an [ Ri@sdubwet et sfer bchadtd s
d@p?’s\}ebr’é‘ag?‘ggftcﬁegmg%?3%9?%25%03& uon core brush where it
fl ows thro the poro - MRLEEdnabitih i Agotitrad thigh
meCha@Wﬁ#ﬂﬁ’@F@“&)ﬁ&HfSp%ﬁo %%ﬁgg%glﬁe Ls?urf]‘al‘cé:]e of the brush.
Alternatively the aci Rl-8fwh@r bhénsunihgee of
copper pradslayes Femps] P nghe %‘Bg%]/@{t}ebgﬁg%glchegs 1t‘h)gn 20 angstrons
of such oxides may be, et LAGLY &L @bt datxhéore.and
amounjrof Ebfasinithit &aMeeE mﬁﬁlﬁﬁgg&%é@%%gl e base. Hydrofluoric
acid wwth a concentration of, . Q0N B cemmglie used
- Boogt horsh seecont 1 o7 e Pt Sty e e
approxi mately 15 st rons

hden |- SinohkilRal
brushrivtsviacked S Bélpﬁnﬁegﬁ%gge bas& fn&\&% ub B 046 ulbi-Hintnbeiea

rng particles and pl ated
resi dues, on the surface of t.h

oxidedao:reaguqha%s&(’)g, fpm ﬁégﬁstrﬁtﬁm P]aéi c{f I,Z]l ogsﬁﬁ(giﬁl@;péfgg%s\é\ﬂ% Ihllésﬂ fAhe
proceg\g :aﬂ p(;igégg ggtfl)tdg)glltuggvf ;Fg(grg {??I?vgge tcta hllg cort rof l{i}g €asPbn &B_@brush

remal ns hydrophilic. To
cl ean thicker oxide | ayers, e.q. fhas, to the
whera o imeuzbiny popua psrra G BineP SRMAE: oo s e et e
may be used. For these  applicat.ion VkheQfaterakial ki C
surfapasitthelrashe drteeas 1t 16 ACHE \W%? E%aﬂ?éflaotgzhei Sggégr%p orated int %
the oxide fromthe CLv1P polishing process) is

sprajenportant. The netallic particle contam nation 20 WO

20115/ 016599 PCT/ US2004/ 022350 nay, _d J + lerR
ni B068|Lest thef0@naspie &6 SWh oPfE Wor eﬁicg%&é&g‘ﬁd&g’gﬁge t hem

o ey er i o S AL O Sl ook R o
abm; gg)togcg] ;igfgix;n?t;iuiscg}ﬁg ;2;?%%? %%)ﬁgél}eta geemoqf%p(}f li]esgthaﬁ) %’;ﬁ&fiﬂxtaﬂle@nl 50f
angstroms of the oxide. This oxide removes contaminants, including particles and plated
residues, on the surface of the oxide layer or within the oxide layer, without making the
surface hydrophobic. A thin layer of oxide remains on the surface of the workpiece so that

the surface remains hydrophilic. To clean thicker oxide layers, e.g., greater than
approximately 30 angstroms, a controlled thin oxide etch may be used. For these

icatl i 't faminati ich may be incorporated into the
applications, removal of metallic particle contamination (whi y D

oxide from the CMP polishing process) is important. The metallic particle contamination
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| ayer. For exanple, if the netallic contanination IS nore
&6@hh( \angstrons bel ow the surface, a highe )
C¥HfPation of HF may be needed. The ano ﬂW%W”@%Wﬂe
reaned is determined by the concentration of HF
may ¢jErievatodlt migreeleetrdpreushicestonehedivsigasend taove thah e fadnilery
_ time. For renoving |less than 15 angstrons of a native
diluteysoinepatrhtane pf HE (OB 50606 BriEe miay &t sdficiaft to tdmonayetiive a
slow etch rate, with etch tinmes of 20-60 seconds being
contagiiéipt, albbeding lnporf thd dapthatf @bnethtios df sheicomaninandn ind et dxkieng
hi gher concentrations. The concentration of HF can be
layer alpnegtrepletibthp mewilteoaamoxtdds hayeahanr2o nmmysebms aélewwi ch is
consistent wwth a desired workpi ece throughput or
surfage; @bligbériconcen@dtion oF A rhaekneddl. QYR apo @t 65668 reheveaval  of
up to 100 angstrons of oxide nmay be required to
determthed tpthelcynde ptamnve oft M daetdl td e BQ5H, BRARPANsONow REQLPOT at ed
therein by the polishing process. To renove this anount
time. for @thdlen gi 166s 126 95 bABRoAOREITaOX i TR x@leYaye} Q 0005 BRoSRE@AES of
the concentration of HF is increaseg to 0.5.1.0% [0062]
HF mky GavelAldv detblated @S ctth GHaSS 2660 bicoMisakiapdcdepablb.eng fimof a
holl ow cylindrical tube base 100 with vari ous exenpl ary
etch tirhy i@ iigforehaninglusind B@her E6Qent@didnsl 8Qe EceRQFiM bt hnlk ui d
fl ow between the I nner surface 190 of the tube wth

adjus@U tSpd Gds i $a6aye2 mot N @atk WhRH WronGha 0eh S deBXd @%rkplece
different in size as illustrated by 130 and 150. The

througipuOoiGRodieli @ Sral@BYor HaRELHAABMB pfREERERREY 3 UF £;26900 tndiroms
non-limting exanple of a notch 140 for increasing

of oxidel AR be Fequigdd tb B&e%ﬁit&? Kdnt@e Ofe rhddliBcoRAmMARof fh@&?p&lﬁte@ad
material used to fill the through channels. endcap

therei b9 _tlf%ﬁ()hg}ﬁfn DfbdeaN Aol Ymseekls bRoGk 05&iRNE le@@tﬂalpi ppkdiEnatel
cylinder during nolding and is also useful for nnuntrng

40 or 60 €ecbhddl HBBshcBAMEING HIB 1k Qs 1h 08!1.09/he_endcap 110 wil |
cause a source of feed fluid (not shown) to flow through

t p@eeharnehsiikdQes A0 s@idn 180s th%htﬁ gk holicﬂ\rc' Bdr}\:fgptu[)@y

be used to offset the inside di ameter of the tu

base RORARAMARNS dxBRRAL BB chhnels19h d 56, 1ahd iéﬂﬁopﬁe S L@
series of steps with diameter greater e inner

flow bR RS in R su!uha%e 2 éﬁ@)@%ﬁl@%lﬁ#&it&d@@t}é&:@ 15’(?f ’gl‘g 95%022350

base, not shown, may be machined into the for

chann@Brha) Ge Witehenk lnL!;ﬁzg a?ﬁﬂstﬁ%gﬂggg() gﬁc‘ 1 4 dTBé thiduBg olcﬁggfap LR

and insert 170 may be michi ned 1 nto

mcluJeQ%o@%ﬁedJsQlQace%Pgncm ﬂlﬁﬁ?piﬂn fi cgrpéﬁfpﬁ by 1%1 Ilcﬁgieg;ﬁesmn €

endcap 110 and 1 nner surface
or interlocking of the a porous foam or pad material used to fill the through chanpels. An

endcap 110 may be optionally used to close one end of the cylinder during molding and is
also useful for mounting the finished housing tube to a tool. The endeap 110 will cause a
source of feed fluid (not shown) to flow through the channels 130, 150, and 180. Optional
insert 170 may be used to offset the inside diameter of the tube for subsequent inseition of a

fluid fitting or a step or series of steps with diameter greater than the inner diameter of the
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for holding a fluid. [0063] FIG IB illustr
rpl!ow/cyllndrlcal tube 100 with one or nbrg ﬁgnfh?
wolziFiotdsng exanpl es of through channel's 130¢T8HM85"
filled with a porous pad material 152. The po}ous
base, nggh?evp]d Aoy 12 2ok Sinf AWl bit1 06 Edrniaige thie fukimodighchtiahilie] s
) dt rnner surface 190 and outer surface 120 remain
fittingsi %n ctaﬁgtlb ald Msch'196 1Y bé HiRaR0mEISd MR tractind it e Dhsg If G
in"d h|nsert 170 and endcap 110 are shown positioned
and pr%%h{( ?(HJS., ag?ug?g&][_ iééﬂ gi;]‘g egdllqc‘élﬁ L 00ind 1thepsuaacei0 lefive atvobyine
own prior to being nounted to
the hase. [0064] FIG ICill i
hoihe. : ustrates the b
for O?WPBE@HFCha%ne#E 130, 150, and 180 fill ed aaftﬁog ggﬁgus
: : , .
. Rlehi @be 1d02vitiSons b
gﬁiq%i r‘f?}t ]#!21 t E]trraoggﬁ%gﬁi%@ S also % hat Iithrs10ner ﬂ?ﬁrf angfte 190
o er. surface 1 [ ghskiand i
imiingir d:ﬁﬁ@ﬁ%‘l Ct%i‘g‘ﬁl.%qﬁggﬁ B nd machi ne
, . in t r i
The pggﬁréz%?ﬁ? it B e B G T roma
e (not sho i t Frceti a '
end 01*753\;@1?3;? tmﬂe%“h%@‘ el e e E s A B aee 100 to be-
_ a rotatin I | pihid iR '
msenfﬁﬁnﬁgg@cwﬁl‘fgergls&% R e e beese.
‘ or . [ 06 s provi [ itting
e s e
ve of a second ro ek t 1590 i
oibehriadt i taf’f’aaz PR R Pl P Rh e
' . e installed in [ [
it Sy P L SSUIR A2 ,
chamgiap ot et e Shadur st e BUShe s s M ot €
through inlet 160 and.into th r ot
poroA 150 Taﬁgmtdgguiaqﬂéenéw#«g%et&?SSV%@*)%“EE%@@%B?FQ&Fﬁi d
ow out of t hapn . Hooh;
showamepun®d tf e Pesg 1@?-%“@@;(“%%@%‘%’{}?0%;@“#& RANE e B sty
to the second porous pad |ayer., T j
e T S
connected to a rotating shaft or. spindl.e moii%ﬁbg | to
connpastdib@ rotEnbIHE AGAST PHEME @ﬁ & r‘%?el a“fg&o%] teﬁlg% 2 |
@ schenaalc illustration of a Cro%%léecfhoﬁlé&ﬂﬁgi&g@ I's
remdvelrgedessofinkst oR SRR GRS Epravia fX &Y TR R 0ase 200 that has

a porous pad material cast o
shown in FIG. 1C may be covered with a sleeve 0? g gecgrlgde potr)guss%ag 35 Erial (not shown)

cast on the base 100, to form a brush roller. Such a brush roller may be installed in a CMP
cleaning tool, In use as a cylindrical brush, a source of pressurized fluid would be connected
to fluid inlet fitting 114. Fluid would flow into the device through inlet 160, pass through
inlet 160 and into the core volume defined by endcap 110 and the inner surface 190 of base
100. Fluid would flow out of the exemplary flow channels 130, 150, and 180 filled with the

porous pad material 152 and out to the second porous pad layer. The machine tool plate 112
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Exenpl ary through channels 230, 250, and 280 are filled
wth a porous material 252 in a nold which also forns a
WOREY188E of the porous pad material on tHHETAGEHIBHESe
surface 220. The porous pad material 252 and 256
would B @hh@ede thh tdtatinb Shalias epifi i erUBtobiab Ratéihe bash hgamad the
" surface channels (not shown) to nmaintain the position and
subst®paci ng of the protrusions 254 on the pad surface. By
interlocking the channels in base with the porous pad,

t hevesPrEIRNS 2 Qhemdtde1RAMi0R YT Merbks! sBEioR hlohYMhS 1dnBd of &
reduced or elimnated. The porous pad 252 interlock wth

hollot RG1ifdRAMNShSnfasd 100 RRSE alp¥rdub bdd N8eiNOasOIntdME Bas@ ok he
channel's and preferably forma nonolithic structure with

Exen%éﬁy AR aflanneﬁ? efoes bl ZsbereGmamtah & pRbusSHAERE €520 at he

base have a shape to nechanically and physi cal |y prevent

mold%@ch&%Q&%s Q%epﬁﬁtof Qe ﬁﬁ%héj&&i rhddrl §Be GRAMAR] SBrfader20M
bei ng renoved by pul g or twisting of the porous pad

The pdkul ?Qﬂ 1‘?19&1@41 h9Pandk 'irQé}l%Lk widh e HUS 1B hFobs M dopBBon

covering the porous |ayer 256. Besides protru5|ons t he

surfaRQU MR s (h@wwmmmﬂr\éﬁ tﬂ;wosﬂnén Q&tslﬁd]@ Jreg pﬁ‘&rdél%ﬁseﬁ;ﬁ%q

grooves or a flat surface. In he porous pad

the pmhﬁﬁéea'B% n?tg@o %‘ﬂhe AR AO0RL GitR e S’J G’:ﬁ%a)ﬂ @ kol AEenBAHTE

mat er 1 al cont i nuous non c structure from

the peﬂ'l @%Hhﬂ 01%\!99?1 ﬁ rea%éd @ﬁrlmn e&“ ’ijh OI'C{I::E gj%[ ’%]’%t@t{b(é!\ with

|ng p ate 212 ar connected to

e cleifiapdnfs ‘iﬁ@? 5y W% A S AL C S

o LT P, AT S eSS0
shape' tggrgec{x%?cgg)eﬁdd%%y&%w]gg%bel{t ([:He%'brioag ?:11 ec%% 8# Jg%l‘dé& nﬂ)t ffe Q%Pgeg% d

B PR DGR,

protelsifs eg%f gggygadce\v%%ng&¢ea40fou§% o SARTRL Sk HSEER! Salhs

porous pat’

| 1.e th ubstra e §§OO 1016

layer BE@?‘EJ lf blﬂg@%isto 1ecF36 sunf%ceajlsc erIT% tz the
reoard SRR PPt A S§f° %é hQ0e8k e e”%h v

330 % g as, t he
con FREP-B0y L8P b 30 ho iR

filled or.. g%mnth t he ad, b Thr ough

mach g oG TR £ty S9e L8 el 0 e e it
surfaca}e 290 remains substantially free of the porous material. In use as a cylindrical brush, a
source of pressurized fluid would be connected to fluid inlet fitting 214. Fluid would flow
into the device through inlet 260, as illustrate by 202, pass through inlet 260 and into the core
volume defined by endcap 210 and the inner surface 290 of base 200. Fluid would flow out

of the flow channels filled with the porous pad matertal, for example illustrated by channel

280, and out to the porous pad layer 256 to be deposited on the substrate.
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porous material 352 in a nold which also forns Iayers 356

and 358 of the porous pad material on basems%gmﬁ?
wogtdelgtter surface 390. The porous pad mat' & VA" erlocks

with the through channels of the base 300. Optional
FUO@&]VFI@ OB & a35Kbmakic tlusthmim otoaressisepgion Meng the lepgh obyor ous
ayer 356. Besides protrusions, the porous |ayer may have
hollow @wndh&d RBUsingibBict300l with thro@pesasay cioouds 31358, anfl 480 as
surface, Inthe FIG 3B the materials 3521, 354, 356, and
well as ARSnft SurfacP5Rf RH abkysustude 20 ef thabmse &lied draovenedavisioht i nuous
nmonolithic structure in a nolding of casting process.

u RElLalra35ey B3R5 MmdIsatueffilled githe | east
ponmsgaggggﬁgn§g?@?ﬁ£&gﬁenplary %hannels 350 and 330 act to
porous @{a‘?e‘ﬁ%{‘isz' it § o R0 10én AiftaoRRngss BadndEiser talpo®S6paind 354

omthe base surface during use, It also aids in

materidl Bh P&s@'s{l}'fz[&gs ‘:t”h%n(hﬁh&rbbrfﬁ;@@% hreneRsdut panm@éridl heerlocks with
protrusions or nodes 354 along the base surface or its

En 00T RioHA b f B A3 attshow ddveridpahe
meﬂu%@héwﬁgggegﬁgkggg ?Pongl fluid fitting 314 and machi ne

t \ 8 RE BySheWatonn eaielimia thhe base
pomusé%L 3@%@&%}@&}‘%}& %J%Oh I ugt ra%hs an enbodi nent of FIG

f1i kil 118, ANGhe WRERRIBESTIREY,856,iahd BIsare
lecegS% UTOOVQQ% a];tmdﬁea?? a}] l‘fayer 35§ i nside the base has a

& WeENoRRhid M hreSHE fdRENgIH 2dtiand
P“ﬁm%é&gﬁﬂ%%%F ggg&gﬁ?géﬁé 5390, Por ous pad | ayer 356 has

procesP] Ce p%?%u% PRSI 98] h%%h%@ﬁls%ﬂ@asaﬁﬂortlﬁf Slidskaplary354

t neasure etween 368 and 366. The thi ckness

channfgﬁﬁ()h agd %9 mt'? n& a1 E d of Repbrous O ma@RAl 336 8nd Y filde, the

shape and di nensions of tile nold.

base S‘[’r?‘ﬁf’ S@%}sg 10%1% Llﬁg{nlrﬁ‘ Cfangng?\fé eBhSHH Ek&’éﬁ)ogﬁorpcﬁfﬂﬁesur i zed

connecte |nIet fitting 314.

G axIs a i omad
protrupﬂles oran\?eé g ?18 e Qetwg a&{hile,e | &6 B&‘gﬂé%ﬁ& thétk @hifop@Qof

'ne en ca 3 10 and the inner

with E}iﬁﬂ%l&ﬂé?e s% A Og?o%@& 9?1.’“ N 3311 Qnd\ﬁwhﬁe%o@ﬂogﬁﬂm%ﬁaté hie flow

the porous material and
e s SOOS U8RI BT U5 BbA 05950, B Rir ey e an T & 3
3B wx?l%%? ti]]lgg %16%%%%%%'@(:%&%&3 ﬁaIPlofoi,l's Q%ﬁnﬁéldal F&?Q’ 334 215138 Ut ed
base has a thickness measured between pad inner surface 362 and base inner base surface
390. Porous pad layer 356 has thickness measured between 366 and 364. Protrusions 354
have a height measured between 368 and 366. The thickness of the porous rpad layers 354,
356, and 358 may be varied by changing the shape and dimensions of the moid. In use¢ as a
cylindrical brush, a source of pressurized fluid would be connected to fluid inlel fitting 314.
Fluid would flow into the device through inlet 360 and into the core defined by endcap 310

and the inner surface 390 of base 300. Fluid would flow out of the flow channels such as 330

filled with the porous material and then distributed out to the porous pad layer 356 and
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[00671 FIG 4 is a schematic diagramillustrating

non- I|n1t|ng through channels filled wth a porous pad

WREUFPYF%usef ul in the practice of the inveat/ussusyBase

housing 400 is a cylinder with inlet 460 and outl et 482,
protrogibriscial FIG. oltdo@inofide MSidR VRN B&n¥d 17 1A% 1800GAR (WL

shown.). The inner surface 490 and outer Surface 420 are
base BO@add prate ®1Unect ed by through channel s 450 and 452 and or

pores 480, 486 and 484. In FIG 4 the different sized

i | 0067 FaG ] 446 2 s @S éﬁg@arﬁnﬁlsﬁ?ﬁéﬁ%ﬁﬁﬁiﬁﬁ%ﬂduigf Lt?agneﬁé fifat he

porous pad material while pore s n

with Ilpbx@ug%md(iﬁh@&ﬁﬁuseﬂ@% th§p1§aﬁ¥\@f tﬂ@hvé tioh. e}gasgﬂ(qlsh]g rﬁlgtﬁjgh

channel 450 is shown filled wt or ous

cylind@&tva i idles 468184 @It@pct&ﬁ 5&1%:1518[%?16@@511stcme%lﬂi%1thgal?1an$c%%>%

t he base 400 are fi Fous

showh). SCheS AR riaSe H0GhS Bt‘fté%ggbc%gl?g If)rgtfm [ ){J nn ec[I ggé ﬁl&}ﬁ

pores along the base

chanitbllssd 901 R4k 52000 Qf ?Jr‘l:sl#Sg ddeQmy L oe. IJ] ?ch qet‘hc 4}f eren ﬁlégds lﬁﬂftgp}’t h

outer surface of the base and in

poresC@UQhd g %@ﬁxo@ﬂ%ﬁed‘@h]?&e é)groﬂe%ad n’?al't]eéxv?wlu %%16668 633 no} E[l&gﬁent

i nvention may al so be us

Thro®dh chén n%ﬁnpj”qgshgtvnﬂ tsfgfgﬁ Eﬁ(ﬁth%uot]{: (I;[%ma:?'oid 1|s lg}ﬁg/brég]t ﬁ 8’&8 Cross

section al one aneter 6 |
oro F Q
poro AR PR, H 852 PR e B R T 0 B el an
with [ whi ch
o BR8P BL R R oo
along@%s@ﬁ% tB?ud 19 13 gﬁfc;bgh%gb%stné iog Pgh‘f‘ﬂgo?j‘ é 18%@2%&%?@%%22

sour ce |IIustrat

the oltQ QSR o and f| h inner poraous pad
©0 aser 56%“1@b 2F$ﬁﬁ) %x?ﬁémggggnac%ﬁ%ﬁb%Fgﬁmﬁﬁﬁ@ﬂsgﬁrface
ﬂmw§90a and an outer surface 520a. The fluid flows from 504a

through channel s 550a, adhering porous pad | ayer 562a,

TR FE e PR e PG 3B s Gerae v abisza
cleanfEVEE Bkl 215 BORAL™UG6r oiboraiaren Gt o Smwi L
soreh BB IREODSLO1GE00 FETLEPO0M 02200 oo, he
SR AT A R e

which is not shown. Rod 516a is used to deliver fluid to the pad 556a and to rotate the
device. Fluid from a pressurized source illustrated by 502a enters the device cavity 504a
through the rod 516a and flows through inner porous pad layer 562a adhering to the base
508a with inner surface 590a and an outer surface 520a. The fluid flows from 504a through
channels 550a, adhering porous pad layer 562a, and second porous pad layer 556a, and to
porous protrusions 554a. The first porous pad material 562a adheres to the base surface

520a and second porous pad layer 556a and bonds the porous pad material 556a with the base



si ngl e adherent porous pad nmaterial bonded to the base
508a. Porous pad ‘| ayer 556a covers outer-surfaceTQQOa of
wob@s6ia@8a and may have surface recess fe&FUPERM™2YE The
porous materials 558a, 562a are preferably all the sane
materi al conposjti R &GO, biumsy alsuditloine ehi ¢
- 508a: ?ﬁ?PQ%P%P%ﬁ?ﬁﬁﬁvgmﬁgﬁﬁ?%gﬁ%r%casfing process. [0069] The
resent inveptiop nmm sedicas sm2pad 564 formeeri al
more orftg%wghgples goé'aﬁptﬁodl)‘{%’?é hgﬁ%rggssriér ate. FIG 5B illustrates
a cross sectjon alon |2 B1s8r pbusdpadiagt S56haperd
single ﬂﬁ‘b@%‘itrﬁ’@r"b‘%gf@%ﬁgball Cgl\%?c}n%%se?dées 506b and top 500b to form
a vol ume 504h, A hol | oh rcanpeTRedTiegpotanp 500Db
ouwrﬁnﬁwéé&ﬁ*ﬁﬁwﬁﬁp&ﬁwgﬁmﬁggﬁﬁﬁggﬁ?%@e or fluid nounting plate
which is not shown. Rod 51 | &§&QTBQamﬁhﬁwecmmhmmd to
mamdﬁhﬁdeWZSQGﬁméﬁaﬁ?@lW&f%@%g$ﬁgﬁcdeviEe. Fluid froma

pressuri zed source ijlﬁstr%%% by 502b enters the device
monoligiy struptuspirerm amplERH P88 Pod " 51Gb and flows through i nner

ponciS e LS1er S8, Lo, TPy Apecushy aherrels
e e T e L b ek
TR Layer e lop Sy Lacs S5 G ONagebeRPH BAAcCo
" outersuriace 3600 ol bece, S0t 00 Ty MavRysutipe
onagempsacts koot  SEmt il WA T4
soictpramenpe ey oot vt (R RSB o
"ihost s Tea i (e i For e e, ol b

housi ng base 600 with inner suyrf Efersur f ace
chan®REB.50b, Tad tayehS 56 i h &1 ROIBS @rogf"go%gaﬁ%&% 6&% q%ggls g\lﬁ h tgn d

i nterl ocking a porous pad materj al ich , NES
fillin® B GuBughethld Epb MBHEks NG Wdﬁ%f’ﬂah‘éf}“bng Ib%%l? ot TBralh

outer surface 620. The porous_nm

covering base
. terial d t @&]ﬁ él'
Jayer®@adtob Bhgack 6620 dnd@oYsOYIONGS syykge RO iﬁl(ilba é 6 QPNI {slﬁmtgﬁe bgse
600. 26 WD 290S/ 010599 PCT/ US2004/ 022350 T OMS Th
556uHRLEE batbissuifacet 780 viHreu P8 arbmpehaye é\ﬁ‘g}ceérecess ?e%télpeg 59465 The

OVEéring the base
forma nonolithic structure, porou

% E)Ffld matager.i 1al 656 is
poroSiHRBkALE 58] §52hbEehtand p2fth anreietBr Ui FECE 690 i n the
core 672 of the device. The core 672 ofkgherg%%ice may be
compREHBGEhe ¢hrin arcodiifucermorted thed Sélaﬁﬁu}‘?gcmm a molding p :

[0070] Various modifications of the present invention may be made as would be-
know to those skilled in the art. For example, FIG. 6 illustrates a cross section along the
diameter of a hollow tube housing base 600 with inner surface 690 and outer surface 620.
Through channels 650 are shown filled with and interlocking a porous pad material which
also forms porous pad layer 656 with protrusions 654 covering base outer surface 620. The

porous material in the channe! 650 interlock the porous pad material 656 with the base 600.
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or material renoval tool to accept fluid fromthe too
and distribute it to the porous pad |ayer 656 on the
Y0PP5EE5r ough channel s 650. The base 600 rrmypshev22350
connected via a nmachine drive. fitting, not shown, to
The pabat matthias hasanigh PanRlundasl-ARE §F bak r@8al Asblidic
substrate. FIG 7 shows a cross section along the

strudthira etas p@f maeid k5w SlﬁUﬂQﬁtizﬁ‘l? ld§§:eﬁ‘t9rc9ﬁﬁlr§ gﬁlgﬁsu\gﬁée%% P‘Qﬁ% 50

surface 790 and outer surface 720. T anne

core® 2 oSthowsvidel Mheebrb 1N brheRRYiOSa PR Foly i
interl ock the base 700\&tr:thgppa “ﬁ%%@ﬁf%#%&gg%cgﬁg@

or m&e8al rdheraPRLOY Scdegtdiui RS tHe ol farﬁfé cﬂ%m’@ut@ R 'Eogtlﬂg %Jrél}ét%éc} 17519\3%

covering inner surface 790 of t ase an ou

656 PIOMOifach A AYRImAPEINTHE R 8BS 3] ONSnfRtkSVSHLRL, DaSE

outer surface 720. The porous materitals I n ugh

riveCHl; o | . il rots m alagai L
drivecang) 8bsshdaR. o LSt Gie b&s'al‘i_ ERG i)tlfug{ég 1%&"1%'39@&;%371-{@?&

preferably forma nonolit ure.

showsheréie Yicheh AGLARE Gahbidl og 6‘1191?}08}\?&@ ﬁoufsfng#)gsgﬁ]bé %L‘;{]&B%ﬂ and

connected to the base 7 shown,
rfaélé 390 dnB WL Ssudr t g Showas, layer 756
R oo 201 Aol SRR M e PR R bl v o

mateFRGRI NRerfck UR bage!ﬂi)f) W?tg ’theﬁ)g{i nﬁléSXY”g ) agntd&'g%.g'}lge eotolgo?lé g;t > 3 and

porous pad material agal a su

a0 s Bl s B RENETRL: Gl 306 A OLc20, LabOd! rent, of

the present invention havin

. “etd ol - ing.t] . | .
o 5 o, 5004 0158 16 L L E L, 0B,

havi ng

e c ins 3 and coverng Ler) iy t
the tHAYR aSES 956! iR EHe Ol A200 pgygﬁngj}tﬂ%h”E&%g'f%ﬁyafm?af’f‘sof

or nolded on 'to at least™a _
morde Sk Rl ARLBT RO TEL T Bl 00 B0 2000,
1 8 S0 3RS L0 S50 el
P R PP BRE 4B Tl (P Panelied oo bghinotieng a
find G B PR o RAf B RS GRiBP el megna ‘eeBesHa IR isasEeB00a

A gl RS e et

i R s @ 6% et e bbby hvioe
core B PRIt B L G de Faicead vt 4 i nel bonds.
materfal 85ba cast or molded on to at least a portion and preferably all of the first layer of
porous pad material 856a. Base 800a has through channels 850a and outer surface 8204
covered with an adherent first porous pad material 856a. The porous pad material 850a
adhering to the outer surface 820a may be chemically or mechanically bonded to the rotatable

substrate 800a with surface 820a by molding a preformed pad of porous pad material to the

base 800a. The first porous pad material 856a coverin g the base 800a may be bonded by
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conbi nati on of these between the first
! ‘ and se
materials.. The adherent porous pad materi al gggg Pad
WO%QM@“#QQ the base 800a, preferably cover PAHEXPHPSYN
tggegaggog m?lle maintains its porosity after bonding to
 castina PO PARITOPE 8058 I BLO R ol Se aba and To the out er
o | aver o%9 ~throug ol es 850a and to the outer
This firgl PStoYs %%drﬂl@c‘i“ﬁ 83 Ssgnl'vl laéjg’nt :{dgés% 1@6_1’ 80724 or ihterl@ptheeerahd
AU ReribSet ’E r ?ﬁ pad naterial may fill a portion of
posos e S Ry S P o B e borous. " pad
er ‘ '
P et or abl v, Lhinnor ?h covering the outer surface 820a
- - o n 1
e éo@g A oS e " The out of
~sur _ ayer 856 be C (W RO
it popOUS aygt_éag%ﬁknéf? i s e A D e e
nd nol di n praocess or by slidi ’
from qggxg?@%ﬁmomgekgas O o S P
' . 1e second poraqus p, I.ak :
In optisha ewbodmena REPE BTG "RoNG I EeLaeg T St from
h porous materi al Ia¥er 856%mto bett el St Kioksfuc pdrbisd t O
through chariels Basenotisko vk 14 foaa Fetf By 1t Hikgsae [00721 In FI G
¥ Hgshgrggg;}enat iC dlI) agr am of “anﬁ%«nboéjds D hadbdifi Ry &8a
pad my coperinguibe basggratacs §R Hy RAE L{Bgse tMﬁr ough channel s
is shown. Base 800b has through channels 8500 .fdykl®da and
coverﬁg M&{O'u?ﬁ priace SR ALPreleRRlY ST ﬁ]‘in gﬁ’ Pt e?? oc%grd] g’ :
nolithic porous pad nat
and magbenhyahot b a\yﬁarot%@gs- CB\?@P;%F’]%S%&WS%S%{% rggréég?a?g% 86%568 gﬁltihs;a

thin and does not h [
seoortir OB maym B STy SRV D P LSepn A p Sp mihk ace of

pad material 859b, shown wit '
proccbobudyaiyiog - s EoRRIGEEE: Bt BYAL T gPRGEL S SR e
preformed porous pad material or cl aningnlgrlgvc,h‘1 r the
356al Eyesec@BbrouT hel majeird gy Por BULCHLLT S?f‘ﬁi’eecfri a hmfy %\é@a
repl aceabl e sl eeve or nmay have a fl ui

cond ML BRI PCPHOSA00AD BYFFGO? e O
material |ayer 856b to better distribute fluid to a

to beStelied bfledB02dbe treated by fluid 802b
pad material 859b may have the same o> The second porous

o o s v icporots AP VEC G 1 BSHD 6574
layer @RV @c D&k Efrowdh charmghrs mg\in.l Ige\a/sg rS]E)(I)b(:)hnas g&gugg%héjn%glg sid filled
and outer surface 820b covered with an interlocking monolithic porous pad material 856b.
The porous pad material layer 856b covering the outer surface 820b is thin and does not have
protrusions. The outer surface of layer 856b may be covered with a second layer of porous
pad material 859b, shown with protrusions, by a second molding o casting process of by

sliding a second preformed porous pad material or cleaning brush over the layer 856b. The

second porous pad material may be a replaceable sleeve or may have a fluid conductance
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or nore surfaces. of a substrate 910 as illustrated in
FIG 9. In this non-limting diagram the devices are

Vg lierpecr oss section as a brush roller 920r9v&éibiie top
substrate surface 912 and brush roller 930 bel ow the

diffei%@l@ ftrcﬁﬂ'b%pﬁhﬁééﬁa‘?la?__& éS@%% b%gtéli‘ dISTlIJ]DQIté)ﬁL}J(? B 2B el %ateg

that detaile ecelve pressurized f

by ﬂ&@%@ib" e@eo&\?\%ﬁﬁﬂ@%@&kﬂé@%&%% %tra%fléve ft}fe Lfallacta Br' g ff ?t % ?gfr:]ed

to the base i'S connected con

comﬁolg%o,? HR PR Qﬁ;f Iﬁﬁgﬁe\@ Fluid 902 fl ovvs t hr ough

he porous pa terra yer 958 surroundi ng the

p%év%ﬁ FhE0e V0o orc LGN B SADIE! B BR0p e ey B "

mnn&@k&ggéigs paimga te.t ugh, t rotrusions in the
porous paa ﬁh 93&% mﬁgéﬁd H@g gr@ﬁgﬁég‘gﬁFWPéﬁggmaWE
df"’“g?%f@%“g(’%“ol? o ﬁtﬁﬂlemsgb T ROl 08 sPREH b seae it vor s
brust bt 9o B oy SRl dords 0P ik oRkE G iy B Bt ous
-t e e e e

[ trat ly del dto th
attachrsTﬁ Bos he % sg "{-'[‘h ? d%%n?cﬂeéi tB B glmd&zp%ﬁ%fqu\{rﬁth% ﬁl@aerb%ﬂ\,/ tg{r)}gn% algpwné;‘ er

0 renoves ’cles and or material fromthe

rluiciR P o R B ST PG |soe4 8 SRt idthe pooTay PR CY:
and thrg@ghlfy%rglsé%ﬁ(ﬁf ﬁ%f l}tué?;g)rﬁgsm | gl?qtrggﬁ a@%glﬁ? qgﬂlg?tlr'zglgpjy g(r;:Sh

strates a cross section along the

d"*“"?ﬁcgfﬁé‘i‘ E%Pteéﬁﬁwh BaprlBEoT ey e REroBsRY 190056 Whigtalsor e
. %hrou Ii channels 1050 filled with a
“’“‘%“’8@6‘6‘5 eﬁﬂ}délﬂﬁt%ﬂai B3 8nG HOHraes ¢t 1okRted. SereratediFad 9%eUsi ng
ﬂ.dFﬁse haﬁcjfngE surface 1090 and outer surface 1020. The
uid e AT g s Pisas iy e Fiie thokrushR38 vhighdyemiletto thabr ous
. d The outer surface 1020 of the base nmay be
depw%ﬁve?@mw 993 fop8 fhreah SBR 2015 S BeioRA BSERS sumounding
/ US2 04/022350 pad material l[ayer 1058 with outer
the peg ar“‘é‘cré Ptemd fhlfﬂ‘éghfqh?WISﬁéQ Giled wisltitheraerens pad mteyialo @he

Fluid ? § casti ng, solvent bonding, or nolding of the

vt ’ﬁél LBE%“‘“I" \eivergin g the substratetbreuehatbe prafsesions gobe byrowtpediave
gf % nmechani cal bonds or interlocking, or a combination

956 which afsagemeyshepsticles prd of Maeral Signt the bottbosd tisfsubwwtsnelitpor ous

brush pad 1059 in FIG 10A may be cast, nvol ded,
rotated,

[0074] FIG. 10A illustrates a cross section of a second porous brush pad 1059 with
protrusions and having an inner surface 1080. FIG 10 B illustrates a cross section along the
diameter of a hollow tube housing base 1000, with core 1072 and hollow through channels
1050 filled with a porous material 1058 in a monolithic structure. Housin g base has inner
surface 1090 and outer surface 1020. The inner surface 1090 may or may not have a layer of

porous pad material. The outer surface 1020 of the base may be covered with a first porous
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or slid over the outer surface 1062 of first porous pad
| ayer 1058 to f.orm a conposite brush device 1002 as
wo?{g@ b FIG 10C. Preferably the second perasyHitzEash pad
, 59 Is cast onto the first porous pad |ayer 1058 and is
| cheni cal bonded, i - peedd merfA mag®ebi nat i on
. pad ma&f*aﬁﬁ&éb%so‘ﬁ‘g%%g?suﬁgﬂ@f g?l : %%JISF gﬁs Iepgyglr . r]q:)ti onal ly the
porous pad | ayer. 1058 . doe A |96 e Hasd Jurfadegh
bo“ded&?(efﬁﬂ@lgssosij‘@%@%@ﬂg% °§W8%X‘g .°§Ilkﬁgj%ﬁu$£a &plgr ous pad materi al
and the second, porous pad Fial. e o kiRed wnbiayer,
1020 by clupndral BPAst fﬁ@g‘%?agg?“gg ?fe‘&@gf%lrﬁ{ gé!t)lhag&)égﬁe “Material .
~[0075) FIG _11A jllustrates K [ okt aoReEONd
The inggg pytise BPRH] siraed BOeS b\ﬁsﬁﬁad g'}sgt“?ﬁlé' Zﬁlghg ge havi r?g i nner

oS e S ISR g ono
devicedDTHiEDOR BUSCHAE. BTl 185 PERG SHP | Bef 4t eRe,
e o 5 BB STBRISRN Wy By S,
A A e T
does rbfiateporionish DD FREH U0 TROSTET CHE HRPRBA. B TEr e ni ng
sty v s e e et 068 B RIS,
the surface of the surface of the housing. The recessed

the samelmegeriabost s, or channel s preferably have a | arger

opening at their bottomthan_ at their top.. In k 12
t H97BRFEC. U260 usHECEX ARSI SEFIP PER %@M%%éﬁ‘ﬁgr %a%lléég‘”é‘%d
1234. The upper surface portions 1236 and 1238 arjheoart

| a :
protrusions el Hosie inver wrfacs i £ BG MR IHATAS 2 TR PR L

channel 1234 was out, Porous base materl_iggl 1256 1 Cast RNt o
diametdref bagkow uOEURINE base 41 0BOCINEN L ORFL FLEBYO™ THO0E

PCT/ US2004/ 022350 | east a portion of tge S?i’f ce recess
filled GOt focous ped meterial d £521 F3G 16€ Husatpaavdomie &Y M5ck t he

porous pad material with the base 1200. Thi éﬁf{lﬁé? ts
compbdnis inFIGf1 1t endddBoUs. Jaaticeal ¢r hag porposRgd maje de

surface during use and aids in maintainin thg1 Be%%htdand
and iitedl@kingsiith comnels 14 Feto fprmo mpraligRestyFuFaidaiE40aPERE% t he

base 1200 surface or rotational axis. The baﬁ(teh 12%0(219 MRy
porous brush pad 1159 covers the base 1100 and contacts channels filled with the po p
material.

[0076] One method of retaining the porous pad material on the surface of the housing
base is to form recessed channels, posts, or hollows in the surface of the surface of the
housing. The recessed holes, posts, or channels preferably have a larger opening at their
bottom than at their top. In FIG.12 the base 1200 has exemplary recessed channels 1232 and

1234. The upper surface portions 1236 and 1238 are part of the base outer surface into which

the recessed channel 1234 was cut. Porous base material 1256 cast onto the base 1200 fills at
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al so be connected to a nmachine drive fitting, not shown.
In use as a brush, the enbodinent if FIG 12 may have

wPeHsers® or ot her fluids di spensed on thepgﬂg§&mﬁkgﬂyo
be treated by external sprayers as woul d be know

ea a2 glﬁﬂ t
e Stt1 32 &1&5«%&}{63;@ odr('a' ?T%%QI%I’?@ gdstgs 207 15t HPSIB%E tch‘gfe ge tH“itl
poroRPpRUSat BBH wIR tHR bh&! 1250, ufh%erreTeﬁgggtin%Hf%% pgzg)%f, Iga 2{1?&611%?9256

outer surfaces o tﬁe bas

] cti.o _ ded on
TRt SR AR R LR
) h of a hO||QM/ cylindrica
P e S hace BBk i LB e 5 R A i et 228 s
rface 1390 and outer surface 1320 of
also B@%AHB%Z%J tP ; In} gE(r)?n EOV BB R ?’Fl Bse3d A Gtrsh: phecembediens b |

t ed 80 h filled
o e ol et bt
exteIJnﬁx 1a er%‘gs ?ﬁgg 135%@% s?(ﬁg‘,ﬁ &g%gpg&g%ggigr;p ?9342%3 ©

sur ate
1230l th . the thr h channel s 1380 of the base
’ ng%q{e f%é "},)\ﬁr) o?sr}l%’"%hg 33%1? ROFRRaBYeial Agidbhe por ous
[ 56 Th er| 1352, 1354, 1356, and 1358
COHH%C?% g “hand2 EF@ ng%bés%onti nuous nonolithic

The orous base material filling the
}Wﬁﬁ fé@ 3k phsReEr B 862 Faperfiise it s imgsmakel s s ramelact s

t he porous pad material 1356 and

event lifti
base @EQPIF?%‘E%“F% Rl g?ff%i’éécmﬁ% Tefideniens teedpresh efla hpllaw i gh
: ti erl ocking al so aids in maintaining the
Cyl’“‘%r? ﬁh‘l“""gﬁ ‘“Fﬁgoo \b@%m%ﬁ%#w%cwwﬁwo aneelbas throides 1354
I e bas su face or its axis and provides nore
S“ﬁa%nﬁ%?#%%?{ﬁ 3320t retsercisied mopvaios ith taripsos atc

itting 1314 and cleaning machine too
materfd) iﬁB“q!‘sTén%? éﬁ%SHB‘ngb bifReer dave §lledeithapeousI308ial PoLous

e 1358 i nside the base has a thickness
 a H%Z%gﬁaﬁ aﬁ%&‘%%%%ﬁﬁuaﬁﬁ &338qf tlfeanoeoug B8Dmaierih] babee kurfeess 31
390V%i§§ﬁ5i 16599 PCT/USZQO4/02235O base- surface 1390. The
£ © grouspad paeanldntprnsks wirk the ti@gh char@6l8 1380 (1358

b @ﬂé ﬁB vari ed b changi ng the shape and di nensi ons of
ase %Ploﬁﬂffl%éé Hresheyn congring ik phrouslayer 3565 Glthe Gextenifils

135 ‘?%ﬁ zed fluid would be connected to fluid inlet
2, i %é fagh 1358 pye il ghaisme @nd foowa cpmiingousteondbthicaaudthe Ough
i&%et 1360 of a fluid fitting and into the core 1372
porouypgsp matpripl filtipgthe preaiplary channels 1352 interlocks 1365 and 1358 and acts
to prevent lifting of the porous pad material 1356 and 1354 from the base surface during use
especially at high rotation rates. Interlocking also aids in maintaining the height and the
position of the protrusions or nodes 1354 along the base surface or its axis and provides more
uniform contact of the nodes 1354 with a substrate surface. Fluid fitting 1314 and cleanin g

machine tool endcap 1312 are shown connected to the base 1300. Porous pad material layer

1358 inside the base has a thickness measured between pad inner surface 1362 and base inner
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surface 1390 of base 1300. Fluid would flow.through
porous pad | ayer 1358, out of the flow channels sqqh as
obaBRidked | €d With the porous material 135PFAFPHET
WO
di stributed out to the porous pad |ayer 1356 and nodes
1354.10h O 84, e blrbiShe RY&S 18540356, anldi 1658 marybebe used
b”esqé%%ﬁ?é'gh%&ﬂ%%engﬂﬁ%gron?b ay rotatabl e base of the
. .present inventi . k fe hidEd. UH @S RnRdykmibict &pisit.401
varied 9W“@9$#ﬁ§§mmf§ggn§@§?ﬁgb the endcap 1401 to the, nold
sl.eeve 1402. . Ml L4 8RidiiseUres: 1304 CFagitveuld flow
“mﬂmﬁfBFFﬁQF%Hﬁ“%WOnggégggﬁ?n tﬁélpgrous pad and may be
. .surrounded b Iel, B F1i1 L0 e Qe 1872 defibe by the inner
““Omﬁﬁ@ﬁ§ﬁ§ﬁﬂg?Q%ﬁ?%%ggﬁghgggﬁﬁ%honer and catalyst filling
the nmold sl eev 402 ] EHa8 18esI8aB oyt dE44lashown
surfacel 399 Olfﬁi‘s&}aﬁ&cﬁg ﬁ"’eﬂ“‘s‘ﬁﬂ% t%‘*&gg%ﬁ?? e%racaag 1407 is used to

chann;lgr ggll‘nm H-]ﬁe()rfhgeﬁ gv?{? él%ﬁe{] éorror[r}g:m%eﬂglel@gf arfNflerd @Abled ot @ teor e

e core. Barbed fluid

fittings_ 1408 are vided to the top filler cap 1407.
PomufQﬁﬁgﬁﬁﬁﬁiﬁa“fgﬂgﬁﬂségtrates an enbodi nent of the present
i nvention where a cas

T B on 1 4 BRIt AT b Wflch IPHEGAARORAKS: Bad dogeaiond520

on I's interlocked to a
rotstabB basc SHHE FRGER ABTETh 08 THy TAve B ST Bl Ly ol
1405 e e eser 01 gpecna teerB0 S A SRR PR SHERTE 06
ooy ST B
in thnomposouy $HisstPyp &’iﬂl‘glgﬁlgfqﬁﬁ%’ﬂ B a t@o@%ﬁéépg%ﬁgg iug%dt | ayer
e oot el lECRACREBRNITTh oA SN e i ol S ey

Ishing tool.
32 WO 2(105/016599 PCT/USZOO?%@ZZSSO [0080] FIG 16 is

fluidefittings |1 4@} srapiayifiedfo e REEFT 4P “*dhoval pad of the present
i nvention including a paorqus

1610 Wit h. .
pr BOTUSTIGNES A GHEEITAET ﬂbednbowmgogﬂlfﬁ“ﬁ‘é‘d“‘%@ﬁ‘%&@&&a“ P

. _ mol ded
S onnel s o ot aL el € oL O DR sl
basetnlgggihlrcg;ggazaggttcglg gﬁ;glgr? ggtt?,rtlg ﬁ:&te té'gtatfqglg b%:sgzrol ?ayﬁhgge a?%‘tﬂg?t? tr?g on
charfnlgli 12?(;/ fl'og tem flow of a fluid 1504 from fluid inlet and rotating shaft 1502 coupled to
the base 1506. The fluid 1504 may flow through porous adhesion layer 1514, and through

the porous pad 1520 having optional protrusions. FIG. 15B illustrates an embodiment of the
present invention where a cast or molded porous pad 1558 having optional protrusion 1560 is
intertocked with a nonporous substrate 1550 through a porous adhesion layer 1554, The non

porous substrate may be coupled to a rotating vacuum chuck from a cleaning or polishing

tool.



[0081] FIG 17 is an illustration of the core 1710 of

di aneter 1730 haV|ng i nterchangeable fluid fitting 1720
YR 18¥HERt 0 the core and tool drive nounti PGUes20i022g501700
attached to the core for connection to a rotatable shaft
Or{0080 FUE. € 6 ardl 1 ist@liond 6T e@dial reMeval PRI of dRMir&8nt itBftichOT €
is shown with channels 1760 through the core or base

includifd 8 porbhepahanmel s surtedihdinlfont id1nesbidt it P&oRGa@¥s10Rad
material fromcasting to interlock the pad material wth

moldbdtdimanels 61 Q rotdiige RO Gldhathg RS HRRARRE lﬂ§1d]n?léﬁitt1ﬁfhl%b0
spaci ng from each ot her 1724 and t hei r hei ght 1750 may

and t88 dved mBchtee BRI 106) HRORItGe 888 dr 86hnkliRWé RbRa @M hhaft or
distribution of fluid through the porous pad material in

fixtufe @ aChARISbBRnd HO@2ce FI G 18 is an illustration of a
cross section of a material renoval pad of the present

| nyE A 17 nsczlnqdusﬂgu@ Me%e lwofla%aaqbé’@ga

channel s, not shown, of rotatable core haV|ng

1nterc§%h’1‘i O%htﬂ@ ﬂﬁii'd %Eﬁ{gqud-gtéghed-w fhe Qé{@ [ Lﬁ%iﬂqﬁﬁc ;ln%g}?) uﬁrh tt‘ixnel 768" OUS

have a diameter 1840 an

attach%g r{cf @6 8oi@ffort cBﬁneQﬁ'cg'n é%%&%ﬁaﬁ@&aﬂ W ﬁ{tgxf% ondl tmér%tatw g tﬁJ‘ e pad

0 is measured fromthe outside o protrusions

devicd 84k cdrOR %l?blwrf: »lngﬁ ch%%ls' 1516@‘{?15_&5 6H§c II%u lr Béﬁe % Ifﬁpl“he clfanne]!b 24

unassenbl ed bare base core I'ncl udi ng anne

wouldbd hléd%ﬁhﬁ@ ng 1%28&&19]1{%8{ tsttlrlr%qg r&ggfyglz%ggaé %9 BI‘I "alith®

nmount i ng f|t re pre erably

the bzfsls M]ﬁ)d 'I\Netléﬂégnoo? %Q%&n 7463 hglrl' 8 n‘ér ?ro etaf(?hr tgcrli'?j’ an\énftl?elr

the base 1 'S an | Bstr 'on of
o t t
hei hlt %isp:ﬁe@otgwqﬂéa% . grhgb]ﬂgeﬁ%smﬁ Sy HIe Sy s?%g r%llhg%%l félhcf h of

inserted into t I'nSide of the core, simlar

f '[MprgﬁE '1@1 ﬁ'lﬁusugﬁgﬂog I, TR sgguon o?gﬁxratet%ﬁ 161 ovekpzﬁs %I the

present 1 nvention could be adapted 4§33 WO

prcsegtqgveﬁ (ﬁéﬁé&%ng % I %agﬂspg r%lﬁgedmto CEarEFlé noaawfe%rn cﬂ@‘éunt I ng

throu ol £ mﬁh&%ﬂs%ﬂ&ﬁm the flttlngs 1910 and 1930
elng e

onto t out e e Ccore Det ai |
s SR RN R

have mglqhele%%rbléixﬁa he101}t S .ﬂﬁ%¥Lfgﬂ°%§l‘[t Qﬁgzﬂ mﬁ%@?ﬁ% sg:lgr t ];I )a(ed

a3 90 RSB0 8] S Pl i o B
f-:I 60%5]”91% ?&g 1st aqei‘l usﬂgtliocljleof at? glgags%c%[ed% %as%fco}'ehl 2(5: i?lrcl?liiing

channels 1924 with interchangeable fluid fitting 1910 and tool drive mounting fitting 1930.

The channels 1924 are preferably filled with a porous pad material to interlock it with the

base 1920. FIG. 19B is an illustration of the fluid fitting and tool mounting fitting inserted

into the inside of the core and having a final assembled length of 1940, Although shown with

the fittings 1910 and 1930 being inserted into the inside of the core, similar fittings in this

embodiment or other embodiments of the present invention could be adapted by those skilled
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[00841 FIG 20.is an illustration of a fluid fittin
10 of FIG 19A in-detail. The fitting 2010 has a cogduit
wo 204016whi ch ext end through the piece for AU K nt o
the core 1920 of FIG 19 froma material removal tool
. in the %Fﬁ@”u%ﬁ%&%t?[ﬁg%ﬁ{m 08Q Jray B&. usedigaEs a Daed épiniFi(g 188
i r:n‘co ul romthe gool. The fitting 2010 nay have an
- : co i iobh i - 10f Bhe fhad aidni
and shct“ﬁﬁfﬁﬁw?éo:e%d&%&?%%%% o e o B0 The 51 76 and
, lguratio ni y @b
maching g“\’/eaglilﬂgﬂs ’3?’?’3) eioagtaér%%?’ I m ?ﬁ%ﬁ&? ?ﬁgmﬁ g?glgagﬁ?mgcelsc ri F;J:r:a gn
not limfatgqjt:é%usp VFI?%R#@ %mg%gon‘iﬁ%ﬁf rattfdnk h@a@n%r&)r bj'Radiided Gireadntol ng
it i'ngs. e advant age of the present invention
OutSidG:,ﬁ?J{fPFezlt%é gﬁhgg[u%gisanm% @Q@et 0 060 6f §OERe. MRY be fit
ety gf : |.dy 0 Ittings 2010 to adapt the core to
luid.so .G it i § Ni
r{g@%ih‘féﬁg sl SRR R ot g BT 11 1O
.. ¢leaning machine.  [0085 ' b
ficing FPYTLIGE F 2RT0H 210 PHED ST e ey o el oAy blne core . &
In FIG 21A the Epr
a

19A, | . f
1920 of Fi# g drompz mafeqisl rgpoval g gﬁé brgn (ﬁ% g%ﬁ%?g 915_1% %eziﬁ)steg ?ﬁ lu ; g es

the core that are separafed
wcepitie PR hod s SahE e ity B AT g e
~ porous pad material_ . Th i dt.h , i
e o LR S
imtation. FIG 21B j ' . s
configystien gfﬁtmowg%z%é‘oa;@e%d‘éb@fmﬁév gl s SR nLa ephe e
upon the application and r B - :
preseri e Bt (odse 2120 e SR RIS gk ifd e e
surface , the pi '
One el B vefion B oot fd R ARG R0L BB 5B [
~slits may also be varied to it : ' ’
it ot AL eoBar Rt Fa st Skt
ad material . e of the slits at th
and ogféa?smng?ggsmwd G OB YSREE SRR O?gl%"ﬁgmr%fl %“Q'sr e
i on and is f b ' i
it B BRna T bR SO PLB AR e
pad to the base 2120. The inside surface qf Lhe) §ob& may
19AuHeFﬁ&dﬁﬁﬁb@“ﬁ?0ﬁ%¥%@ﬂmW%2r%EPﬂﬂgsBﬂ@“%?Oﬂ%FQ stépsﬁor
stop for the fluid and t ool fittings The inq I housi
chamiuh;lsfﬂiéf én‘;st_lgbﬁhﬁt o Beigy TEEEeh AP8Imeigh gheid housing
ustrative purposes ly. Th
2120t Te gttewsulébe?itl¢£\®iﬂsﬁé\ﬁgfg?%);?adinllal%ﬁg‘f' Péhréfc‘\} tﬁéﬁ%@%ﬁ%@g&% sf

[0086] FIG 22 is a cross section of c '
may hd WelSdsrtadii separplicrcd e mey b varied without Nmitaion. E!IS 2’1:f3(135 ALy of

W

a cross section of the core 2120 whose diameter 2104 may be varied depending upon the
application and requirements of the tool. The view shows base 2120 inner surface 2154 and
outer surface 2150, the porous pad material may contact both the outer and inner surfaces.
The length 2136 of the slits may also be varied to permit greater fluid flow through the

channels after being filled with a porous pad material. One of the slits at the bottom of the
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channel s 2202 and 2204 for interlocking with a porous pad
g%"g%mal through the core relative to one another by an
[Fe192b0 which may be varied. The wal Hﬁ*@ﬁﬁ@yyl?ﬂlo
of the core may be varied dependi ng upon consi derations
core ig ghhwnas clost secipn 2! 2hardespreforablyefilt meth gtpbroo padheateriabine:
material, the desired volunme of fluid held by the core,
finishgghdevideao fritariock the pesur @d s hp bae 03B The hveids kifface &t tBpsor2 120
and 2130 on the inside of the core may al so be varied in
may Helmgdchindd emmdided thyncludé onece nafie steyslor stbp 2k e $Hid2hd Godf t he
core. [0087] FIG 23 is an illustration of a tool drive
fittingyo Oh¢ inney diduictdrnef t1:0 3@p Df 20kl G2 188 are shblv@ f61QDkst B PliipBgEs
fitting 2316 has a keyed opening 2336 with a recess 2320
only. divd degahd Didaland Bliddenmb htcﬁsa@@iilso?ﬁﬁ@n@&ﬁlﬂlﬁﬁ‘ﬁh\*@){)u?ﬁﬁs angl e
which mates to a rotating elenent of a too
e[@B6NFIG. D s sRBWRECL GOSMBRLS FI® 19 D 8lubtdih i plcedmatorwhi ch
has been bonded or secured to the core and rotates the
channeBRE0BAG 1204 Okl fitPREkingd BEh 8 bEBukd ne@fhi @10 aH iheBor@teldihe
keyed opening 2336 may be varied and is not |imted by
to ond dvetlpr BsaNingld @30y Wit MRy BSvaned! ThdealknRRsd B 1t Bﬂ%@ core
skilled in the art of making. One advantage of

may HeveseidepbdViRNtipb®EonkiBertiflds stidheis BOrRYUEmPRad, tE%%ﬁEng‘f—}m{Qhé he
core may be fit with a wide variety of fittings 2316 to

core rRAI@RY, thd\@sEQIANINR ARMAid RHASIhAtRe, GRBthE ﬁ&d'ﬁ?ﬁ%ﬁht@@roﬁ across
rotating fixture or spindle or to any polishing,

the sHS.CSIBNIIING andX130 6h BRMNG HBERLAGHS ALLAVIAG if | hé& H{aﬁ‘w@F by
spindle. [0088] Both the fluid fi'ttings and the tool

choicd Bl thBkdAds$ 2110@8thetokhe present invention may be
configured for a zero clearance fitting by mating

O[RS3] G, SYIsfaA QIR Straoh lbf m&a&lﬁ%tmd&&u%ggmm&%?gggo%ﬁﬁm 9A.
200-5/ 016599 PMJS2004/ 0223- 50 . 24 s a view

The tf rRBRETRBIPhE e yibpuRias Sﬁmhﬁlda £QLE 2490 (ga‘?gnal

supporting a porous pad, not shown, that is nD

sidewhINtaBkrl 2066 adilied Qﬁ%dvéﬂn LIQ \ﬁ%%‘ﬁéssto g%{%&f'{m Qleh@ﬁtgﬁg ol PBneCOT €.

The channel s nay be led with a por us pad material for
clemehNh&sh Q&K icBih Et@?othcpﬂffli miﬁﬁw Ly s bnttRgd he
mecoreshas gn gnd 2420 Fnto wﬁ? fhengg J@ggggngggﬂ?%

i .
core alﬁﬁ goetértfbetgé gdggﬁgﬁgmﬁg Héd U sfzgﬁlfdcﬁ)'n?%]é fddntor RE kg)ﬂs%l%pérﬁng

23306 may be varied and is not limited by the present description as would be known to those
skilled in the art of making. One advantage of the present invention is that the porous pad
cast onto the core may be fit with a wide variety of fittings 2316 to adapt the core to any
substrate coating machine’s rotating fixture or spindle or to any polishing, scrubbing, or
cleaning machine's rotating fixture or spindle.

[0088] Both the fluid fittings and the tool mounting fittings of the present invention
may be configured for a zero clearance fitting by mating opposing surfaces with a gasket or

o-ring.

35



reduced end 2430 of tool drive nounting f|tt|ng 2434 |s
inserted. The fluid fitting 2414 and C~ t~ gr
woflinstoiasgp 2434 may be attached, mated, or f”?@ﬁnWBmPﬁé core
2400 by nethods including but not limted to a sol vent
ﬁ@@g} PRI 24 b ASPBH Fothel Fampia df aniinabwemtlied gore 8400Hpr
ned threads on outside surface of the flttlngs4and
rllvea 64 Sf 868, tBf: 144614506 Snted R BR]pad wiEh ci2binéls 4
S“Ppc’rﬁ a‘s"%éq"? l'ustration the fluid fitting 2414 of FIG 214.
Lo f NGnels By thilRasid agerdy pid ataR0forbitatvcieng dad
tm@ug%1gC%Bth%% pfg%eéES iO fér $QUId flowinto the core

Metha$ QR©406 irtd Which the exutddendr@tir i al
Imdma%erﬁp\gl“I? he%gfgl%gﬁeﬁl[e%nee?]ail amet er m25201 may be used for

of the m&arc%gx%ggzgtﬂ% Auial e i MY 2t41]i fQMettBaddeal 2440hatofvinidhitieg 2510

ave or exaﬁb e but not limted to an o-ring

i fi O hof R @fifhin @4 14hwed
1educe$ raﬁcf ’8&@ (8% %5 rftmc{%lH 1??%?3%39\5{%&% hd (Ri I1 ; e@ e

machl]%:g fvlé g&r atcifdfgp mg%Pé {f’lgic ::gﬁtgcg or 8280 M Gore 2520 bRLTHRES

isn the present description as
n (ﬂ{ i br Kin
mcludllﬂlgbjnltano? F{n[tkt QL sto%%ﬁtlﬂ)gg(% an ?gﬂaedngcqv%m‘ erﬁcnglé ge r?tng?nvbgﬁt | o% S
4 i Gheord| G 24
mach1“ea;£r6%£folnto% d? §rfa%9gf t‘ﬁ@ﬁh ngmen? ;ﬁ%ﬁ?xsxf@?{u?fia%gg A ](_)E) s

?@?g(f] rﬁlﬁg ﬁgtﬁfl) ed 111&5'&% c% tﬁgﬁﬁxﬁ%ttlﬁg@QWbﬁFlGam Fid fitting

S Used any pol i shi ng, scrubblng,

2510 l%rgr i%or{?ﬁlas.g% gﬁ gF e)ﬁea*d thrb)g%_l]stlgy b e{ ’*Stlb 'f&glunﬁfo“amtcﬁﬂg ke end

ows it to be inserted and

400 f ; er OF
2400 Qfllf“éGf ‘r“t {r?lﬂ g sglgceltgrﬂghdz o the-ma?erﬁl 910%%3431 '?k'fe b8 diaaRter O

e tapere st ze 2550 may be

2520 %rllg;ﬂlacegss t E&%Qf%a fgt.g(i(é 8‘9% tﬁmttool H&d gitﬁls AE{Y mﬁ)f al%ﬂ%ve

evice | s desi gne
[ 0091, F det !
B Nt e ity

fluid %‘ée&ék&ﬁ g ;gggéées e ‘gﬁ%%lgffgg’g‘g P RBEER 8835,
2634 610
2520 rv%yfnﬁm aadrored gt B éﬁsreee% ﬁesc%ﬁ%ﬁﬁé?ggﬁﬁggmﬁ%pmf‘%%
keyed openi ngs_na

d h
skilleg jrj t\l;@ arh §f pking ﬂtﬂlfl%ﬁglg%géac X abgfc 2 te}t%%?éscent af2idiowadnd he

Fom center 2604

The rotating el enent e too ot to
porous pad ¢45¢ Uty 613 2%@4%?fgﬁ&h m%ye%e 1th01&1 ﬁp QaMdty o gtg{]?? %ﬁ)

or secured to the
core and rotates the co and .po ou ting
to adTE 0 cP 1 ASKIKSBT HOBH A LRERHEP HECTR é’s%%‘r?‘éﬁ it
end with

polishing, scrubbing, or cleaning machine. The fluid fitting has a tapered end 2414 whose
diameter 2524 allows it to be inserted and bonded to the core 2400. The size 2534 for the top
of the fitting 2510 and the tapered end size 2550 may be varied with the length and height
requirement of any tool to which the assembled device is designed for.

[0091} FIG. 26 is a detail illustration of the tool mounting fitting 2434 of FIG. 24.

The tool drive mounting fitting 2600 has one or more keyed openings 2620 with a recess
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di aneter 2638 and secured, by bonding, threaded seal or
ot her sealing technique, to the inside of the
worHgshle¥lced di ameter portion 2638 of the ff P@?WﬁmV&%%
| ength 2640. These dinmensions may be varied dependi ng
depth 26Xt Beenieetoad bith retess desthl R6 I ating 00 a tdiing eleinerdnd t he
" pad as well as the strength of the seal required. The
fixturSdfZ8oANThERYES Gpbhnalzh By B piidee akayegle 26peatungshe2BiROmavid
2610 may be varied and is not Iimted by the present
fittingBEE krldrksQr S cait R6D4. [TRe katOng cleehithp e o dok gdwhn t he
art of nmaking. One advantage of the present invention is
connebtB @ the Eﬁi‘ﬁo POGPWEcIPRE be@Hon @A sdched ¢othe corayndretates thewpieh a
wi de varlety of fittings 2600 to adapt the core to any
and p&Ql%t daBIThPEkihS Bbods inS&Hel Bltd RGhe REdERRINEIAGat HB O Wieh S
rotating fixture. [0092] Enbodinents of the present

diame't&]\é&%t AnQReTRY, DELARRY, BRaddREMN Sothd? séilin @ ULRIRlcad thews der
cleaning stationh to Clean wafer substrates. In sone

of me%qmgbémﬂ%esfe@{ceé heSets QoRion 563K the FdrEen oAl FabeThase
e for used in a number of different automated wafer

dtmerﬁloﬁém e va?fe@(i&[%ﬂémé Qp&ll twe%fsﬁﬁ reguREhdn@ f85thBYvol and the
I nterchange of Tittings on the ends of the base. The

pad af vaf%‘ tﬂcgst:%'hg!g of ﬂle@@a\f rddBir GO NhE Sikd B dofi @iatRH LONBLkEEd way by

eani ng ntrol [er station. Other substrates such as

opemg t”@@‘anc{ ’56'1\85-@4% 3 ﬁg,@faﬁﬁ Rmof Illrﬁltted%riﬁé 19de§@c§h‘@t1omt\ﬂoﬁﬁl|

Vi CEeS, ks coul d be cleaned or polished

be knﬁ\ﬁh gﬂhoﬂe% 188 inSh&kd in}laé%rf?h grediheal J)fQﬁ@prbi&nﬁH%ﬁﬁérﬁE hat

I'ng equil pnent an em cals as woul d be known to

the p&ﬁ?@s Kad ?Jﬁ't lnlnt? fhel 3 rgzgt t ek with GRS vank‘t@r%‘ﬁ' 8 R PG00 AR theoN.

er cleanin ation may 1 nclude a sender station,

core 3 aggr ec%ﬂhggyohﬁﬁ&g? rub%m%p&:rrl]erahlﬂgﬁlaaﬁge IioYaib SRSt at i on,

rver eani ng pr OCGSS

S zﬁﬂéﬁf Eg%%grﬁi%rent\é\%ﬁ,ﬁllé %I'CQQ%YIHK/Q‘IUB{I Ha )56 Qﬁd Bl §B@1§h iin 3 QuebBRed

sender stati delivers a wafer

L i e
szzede{?tﬁ%él ﬁse can Qe 19 usetd%gg m.%%% & (ﬁﬁ“glgxﬂdau%n?a@éﬁ \ngex%ie%ﬁg '

havihg | ust eanlng stage wll also work.
hro

stat:olglégo Cé%fl ?eé ag}] rates b n%emtﬂgn&%lo?ﬁ@llnpsgo ZBQ&%S of Jﬂ@bz\’@f '?He i's

I n-or to renove the
cleanéq,t:I 323310? ﬁlgy lb%?r@ oﬂncg Lig afl gﬂm%g%{)%& Aean anf lﬂ's ?‘R@efgéﬁ{ol‘ﬁgn
ond S5RS AR BT PR Al
hard Hié{&ﬁﬂc@@i %éiql%g%w1 @P[’]@ hsg%ﬁﬁag gﬁé}gwﬁr P}gé{ﬁ%%&ﬁ in stcl’bstrate
handling equipment and chemicals as would be known to those skilled in the art without
undue experimentation. The wafer cleaning station may include a sender station, a cleaning
stage, a spin-rinse and dry (SRD) station, and a receiver station. In a cleaning process,
semiconductor wafers may initially be placed into the sender station. The sender station then

delivers a wafer (one-at-a-time) to the cleaning stage. The cleaning stage may be divided into
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brush mount i ng assenbly may be a conventional,
tor-driven brush nounting assenbly havi
‘”%9W”W6? cal spindle or other rotating flxﬂﬁgggﬂ*ﬂ%zﬁ"ush
nounting assenbly can be nounted to a wall of a wafer
a firstsleanilgbitang adéw secend/dleaningrypgnt dlthguairdabiag justierts CleaniR®RLi ng
" plate. A bearing may be secured to the mounting plate and
will alshi@okpiAidt paskisg thodvat sl cleaniog sthgedthe ovafdr epalsted threwgh am bt
portion of the other nounting assenbly which can be
spray @rosidee ¢ echobotht hieaning fiuids oxiney fasimiodngs. yThedRDotation dries the
transmtted to it by the rigid core and to supply
wafer@hd@en 10 ghal ibe)télieteq to thh esclivershtibinfoo tgdpotdnestompmt | ng
assenbly that is not notor driven. [0094] Both the sender
stoab3jon barimbheing§gRdny inogdataatgidbrustr evrpoeharabby whidapt ed
to receive a cassette containing a nunber of wafers. The
brush fid th&intedMhese& @R i ChLARIM@n Gl BG@sen 1S wembihy assancilissl eOme
set of PVA brushes of the present invention that are very
brush$@uhtirdEsenPOf BShe aAldRS@tibEASRS-BTven bRsinethig usheaslyt 0
the tool and are | ocated horizontally from one anot her.
havind R8yIREHEN ESndIO 6] MBS r@alRTRUAE. THeUSIshGR At COMeEdy tintbh a
nonolithic porous pad material that interlocks the
mounRROMS alP 80k WEESKIBbindidbvicd i€a £06Ring hivgnHer tish e&smomyinpe
mounted to first ends of shafts for rotating the

plate. DA USIHRS makROL 8dckirel b B $nodfitthg PRIk ErAdbd &irtecCio Rslatgyigmofied
these rotating shafts, The rotating shafts have centra

on th&@e\éh&d efhe ipBF ISR Ot thBSHRE ﬂowﬁh% Elss@fhhkl?wmdhl ot bélcdnBectddammter om
t he rotary uni ons through the shatts and into the inside

rigid &re bR G0y Y RioRAS S mittdd S it el rfzi Dt aRPo s Oppd) demgiuidhe
regi ons where the brushes are nounted which al | ows

the blju’slﬂHlloggﬂ e Qﬁ)ugth%ta%ée%i)ﬁqatfﬁ ihhRlitised 0 the inner surface
of brush base or core, through the 38 M O 2005/0

Wg] B&H /theusel%?:pgﬁ&x dad ré;%gfm tioR R pRErekab h@iptedlo

'ing the through channels of the core and out to the

rccensetér HaCHks cogfairﬁﬁ’bea m@lﬁﬂé? Bs wz[fQQ 95 fﬁ'stsdne U BnPES I BYede used

for material renmoval or cl eanlng of a single 'substrate

prefelsanI} uxgc e a’%‘!:tto? PRALMELY of Re ﬁ@éegt Rfenbbyghes. 1Y siieadased for

a top surface a bottom surface,

porours e%ﬁ’e%é? Ffugl‘?els Yire rf?(gun?edg@xsﬁés t9 'Ehe%oh Ghd aY %ﬁt@@h@hmﬂ_&{g}:{ £éth |o_¥e

caused to rotate I1n a par I cul ar rection

amm% 1}1@ bhﬁgesgﬁ&l\?ﬁea%ageo nh A2 BN Ry ] éommrl@tpatowgtsah e

ace of e brushes are in contact w

matertal Eha?%?e%!oajs tt‘ich[%r&ﬁ &d nl%él‘l!i]l\’\lfll!ﬂ%ﬁg e dTl le'brushes may be mounted

to first ends of shafts for rotating the brushes. Rotary unions are mounted to second ends of
these rotating shafts. The rotating shafts have central cavities formed therein which allow
liquid to flow from the rotary unions through the shafts and into the inside of the brush base.
The shafts have perforations in the regions where the brushes are mounted which allows

liquid to be distributed from shafts to the inner surface of the brush base or core, through the

38



FIG 9. The brushes are nounted on brush cores or a base
material. The brush cores are confic'Ued to have at one
WEAHSOHS ui d i nl et which connects to tubi rityTEB24HPRE
conduit fromthe | C tool. The tubing will thus supply
porousfrﬁa nf€gial 8 d dhel itesugh @hdngls 60he cott bl dut tohie hirfastofiiase.
he brush core with its plurality of holes or channels
brushfilled with porous pad material allows the fluids
provided into the, core to uniformy exit the brush core,
t {008 WsihNELRGH QRSP REd RF mBieHSIembRl 61 didhink b4 ghgle e
evenly supplylng the desired fluid to the brush or pad
substrﬁé‘ EJlﬁEpe Al-l@i‘@atlbé!? & paolf Brubies nidly WE adelatiyr sofubbibgnnelsertict | | ed
h the porous pad material interlocks the porous pad

and a E’Eﬁ{oﬁlréuﬂlacet ﬁsﬁe@@veﬂﬁ%ﬁa AR RAEE NibStrd, T)f%@dﬁﬁ‘fbhe“@dfi‘rlé n-, or
twisting of the Bbrush nodes. [0096] Wifers may be

causePol M?@‘?ﬁja bdti@udd ggrs;&,em@he Bk bﬂjSNﬁ%ﬁ&tht@@Jouﬁ’J RS @Rion The
brushes are configured to rotate in a desired direction

while ﬁwlé%&"fatcg A (D Bltulghe§ a%%‘? cQhiact REn NBIEEacRE 6 BV S IEYas IRGEAEDR,

an eq ua opposite pressure on each side of the

FIG. 9’\@?51@ 'i)l ushi@ard T ted'oﬂfﬁ:%s%k@& aotﬁs ﬁﬁt@x‘léﬁ a*l“hé’@{lﬁlrcoﬁecé ibbi ng,
re , 507

erence nay

conﬂcr%md S h&Y at ﬁaﬁ (Huﬁﬁglcpgrfag%}{n@étﬁ@ tub1¥m6rqnnd &nﬁﬁf ﬁ&ﬂ the

S ncor porated reference e base housing of the

tool. ﬂ;egt%& % wﬁ]ﬂ“?@%u&/u&ﬂaﬂm%s&% 1cﬁ¥$ e d&E withHfe bkh BB ARE! |

erna I Sk or shortened cyllnder The

R L e e
o YRS TP o Pl SO Bt e
materiaﬁthu%%\{eeévgﬁﬁ%ogp:% t’ﬂg El?sﬂg'd ﬁ\aq t@@g thdsfi‘lar aH @Er?arcle o"f’hekbaw, th
with 1F 6)9 aiq16t5 c%gnnpp—%l%%otgﬁ %go‘?ﬁéga%ﬁggxtxﬁgﬁtmm&ﬂhég&gwaﬂ ate

eane resent

matensaﬂipﬁl[?e basigﬁi péevgg’tlg 81“1%(1 CES wal%nv of tv&{*%%?ﬁ:ﬁ bﬁﬁﬁ 1 | nner

an ou er surffac ese surFaces are
gi(ﬁ)%?] %ﬁsdnay alrégr(lj%t tl%m nrézrgpl%%rfaa\t%ﬁlc%f Ml%at’fhg rllrl.gﬁ%céh
are CO@ﬁE%’%Gﬂ%ﬁgt%ﬁ? ?%%8%4%r“ﬁlﬂpsua“hp‘fog‘?éd%s&fs SR
e o I A SRS S Mgy 1
mfong%%# | ﬁ 3@1%(?3{ lea%elfI g’c}r&b%gn%?leiferl]ence may %e mage tor{Pg q?a?ﬁ% E] %ybe 5(?7
entitled "Wafer Cleaning Apparatus," which is hereby incorporated reference.
[0097] The base housing of the present invention may be a cylinder, tube, or mandrel,
and alternately may be a disk or shortened cylinder. The housing base preferably has an axis
of rotational symmetry. FIG. 4 and FIG. 5A illustrate non-limiting alternative embodiments

of a rotatable base or fixture useful in the present invention. Any base shape that can be

covered with a porous pad material, interlock with the porous pad material, and make proper
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perfluorinated material such as pol ytetratl uoroethyl ene
applied to its surface to aid in release .of the pad from
wa fvesmodsd, the nold itself may be nade fr ORE T/US200 4022350
pol ytetrafl uoroethylene, or the nold nmay be made in one
contacﬁ’_ i E\fbsﬁ‘ Q{B%tc%meﬁ of PHIRAGKEMAN seSintit R&eRan@hdidon Avax in
e applied to portions of the surface of the
shownkff?ﬁfb.qf thteIB ?9332% iRL 8lriadd 191BMd BE oGBENIERI 1Y, TResEalfacks
prior to I'ng. The porous pad naterial fornmed in the
are pre?%lﬁlgy ngsﬁ%ti‘?o RASE: duftadeLIRMREhatibl Qdh bhQ1sABd nic[cORinarithe

outer surfaces of the base may be snooth,

pﬁortlgg]tgﬁclifé @%Eatfn%%%@&: with a hatch pattern of paral lel or

hal T ow surface channels to enhance porous

p@g9gﬁ}£ﬁ§{okda qui\ 31@%[ t8 Qas@ Chnbdih Sz(d s‘ﬁ%&eﬂﬂ a#%& Hirthbrars BRs inand

stri utlon surface channel s may

FIG. 1@8\&3 Pge Vfﬁﬁ ol s131|g G[Reeiramilr'cﬁ@ hgﬁn%’ygmfémof |sl‘1a'gl:st i8€ludifg Ratehed

Ratve rou to interfock the porous pad, and

1imiteg§¥ tfug@%s T ﬁ?c%:ies fg 11%15 Fa?é&qg %g .tk ?cf mANGvOYESKing BRSE

ustrates a non-limting exarrpeof

perﬂuﬁ%{aé%c eﬁttgr{]a sugﬁ aﬁ%olilﬁ a;?lho%ﬁwleﬁ@%@ﬁ Gk QGfaRe RAILOHSeIPAE

annels do not

of therpaé %{)1%8 %lgs m?]ﬁl étsgl? m]a)zge m tf?orm PHWem&o‘Q{h l(ﬂlﬂse or the

PP e hannel 8 Fetarn th

mold E{:—i}r ¢ E]ﬁ %ga?ngrgr%&% gelémeﬂtgn%rrel\éasgégé& SJCFI ?!T%apﬁhﬁl G EJase

may q%%&%&%ﬁﬁrgﬁ?%%% s gggﬁeétb?%%s a‘?l he b%%%‘f?@yé"

westopridh tang. o Pogtr Gear st BrRl e pRER ARG RE S
understood that the actual shape or geonetry of the 40 WO

flom%@?/‘%la 599 PCT/ US2004/ 022350 surface channel s can be
i ed and

d t th
Y B8 o S A e S el Sy %%a%fa%r% %Sefﬁg“h FG1cR05 S0 2Rk
hol h h ch t f
i Ao B SRS R i o
f f the b t d
pad ISP BGHPLRIRS Hith g b ?ﬁ@rp'f%mﬁ%ﬁ%ﬁ affeibtich, PARe

i ng
copol yners, naterlals usef ul cesses,

i n CMI
SUffa‘%?rCh@MeP PV AYATORHHIRES TIFR ?:Se@é 8 ‘mﬁ’?g ?Qorgmhgd gqru er abl y
i ncl udes chl ori nat ed or ha%ﬁggnated ﬁneE%ﬁsu%h SuRut
halverrgnd tp itertagk £hs PemyPad. PICD2ISYIEY NOEA! erca R et pRuEt o
material has a thickness to nmake it g ﬂ fntaln
base purfacesh & 1dulustigtes @rﬂ%lﬂ@ﬁnéﬁ@"ﬁ)ﬂf‘e%fs‘*rlﬁf& SRras ey
substrate. Additionally the thickness
interlocking a porous pad material to a substrate where the channels do not interconnect the
inner and outer surfaces of the rotatable base. The surface channels retain the molded porous
pad material and prevent it from being pulled or stretched out of the channel and away from
the base. Such surface channels may include but are not limited to linear channels of various

geometries along the axis of a tube, spiral channels, or circular surface channels at different

radii across a platen base. It should be understood that the actual shape or geometry of the
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shoul d provide support to inserted fittings. The wal
t hi ckness may be: greater than about 0.05 inches and
W eRgiaipy ranges from about 0.05 inches tecg(eab@hkhan
about 0.75 inches, though others may al so be useful, In

surf428 EnaB RO, He Qﬁriedtammg)fheee?in%gﬁstédlﬂ tggﬁ?iigerc{lﬁeg%g% néiﬁs{lgacef or med

cl oser together near e en bru inthe
o R o oL RO by Ru BRI i
o e ke B M e B DR A a ST B 0
0 e o o 3 D350
R R S S S et G Pt G
por ous, pad._is

T i s.c ] .et r ekl)m ; . J s T
profcPY RS o b e RS e Bt g D B i S PG

' t i on; th ad surf
PYCE IR T A T b R B e RSB A ed sy

provi
- Lat.er ' channel.s in.base with the porous pad,
maintdfHL 0 K8 o FHRG e MRS e (ARSI Ry e ke ed
r..elimnated. The _.poro pad may interlock with the
Sh“’“@ﬁé‘ﬁ’lﬁdé“'ggppé’ﬁ? h“ée‘lt}g&@mé’»@ “Fie W’%%@C%Wés BiY bepieatesthan yhout
s. .Preferably tjile chapnels or surface of the
005 GERAIRL T 5o EOBHERE bR anS Sahrayo ardephyrsttom 1 55 prigvent
Qr.ous d .cast. or nolded into the channels from being
tho“grmé’rtr}%)e\‘/se%aﬁ@s"pbﬁl“F?f\ﬁ'g Ii’b?‘lete\‘iﬂ%g‘il‘f‘ﬁb" e helseorghiopgischapnelsiacg CD
during rotation. .-Th orous nature of the brush or,
f‘m%%g“%%%“%ﬁg%ﬁ" 5t %W%&h &eadn the gerser o1 thpdrehoss @ 16899
CT/ U S200-11022350 the fluids throughout the brush or
e oo B S Bt B hial Bakmabdne BnerniroThb bt o
L@S Jo.sub trates by flow, wcking, or capillary
FORMEH B IO A P PRTALQN Wieteagreatqreffectivg iwates Fufahrough
channe be left unfilled by the porous pad materia
near %?Fﬁﬁ}%ﬁg%%hﬁP%PﬁaeﬁPGCess by filling themwi th an
[ 3hmble lid or packing themw th a plastic plug and
t E@ enovi 1§ PPIRES R GEVERng Bie oMisT eHirfaee offthoteed filly enear more
fthprlzfer ed enbodinent, the core for a cylindrical base
of the Surtarec pangels, nores.diolegthigpglsghanmsls. psvas shis oust istedecld twmetes s

ran%in Eetmeen about 0.50 inch and about 5
pad matera] with the base housing. The porous pad is cast onto the base. This interlocking

s fU
P

maintains the alignment of the protrusions on the porous pad surface and provides consistent
contact with substrates. By interlocking the channels in base with the porous pad, the
movement of the pad by walking or twisting is reduced or eliminated. The porous pad may
interlock with the channels of the base by filling one or mote of the channels. Preferably the
channels or surface of the base have a shape to mechanically and physically prevent porous
pad cast or molded into the channels from being removed by pulling or twisting of the porous

pad during rotation. The porous nature of the brush or pad will absorb and evenly distribute
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i nches. For disk shaped bases the dianmeter may range to
12 or nore inches. By covering a portion of the inner
woSkshae® Wi th the porous pad or brush mat @CTAS2MHESct val
vol une of the core may be reduced. The |ayer of porous
material coyeri h '%)P@u@bﬁx‘éﬁf) g c&f atktib ahdidisribuwray be
theﬂ“‘ﬂ%@?“?@&ﬁ&’gér&ﬂ &%gzr]fm%hé[ 01021 En?éaaps such as but not
., limted tq,214. i1l ustr L3 Fil G2 ohdut @ieobrdshor pad. b
ﬂmdS‘PIS‘Ir‘Eﬁgftt?‘sab[yg}fwi’ YKmg &f a@rggggéet{&%rgn&t ed to the base to
. _provide for . connegtd on. o AhabkRibashgtie a
desual:@q tg’gﬁghﬂ’af"b%sl ey eg%%@@ﬁ‘?? E}Feggg%%r c% of fluid, a fixture
for rotating the base Kin®fhed wigbplaat pg of
moldingpEreess A;ﬂ%%tﬂhen} W‘gh %na%meghlgb?f’[sgé’ﬂg ?Dp%ﬁen%ngcaps n%y be nol ded
to the houlii ng n;ﬁ% be machined into a stock piece of
and theperermovig BF PIE AN MY

@ separately and bonded to the
base. These non-limtin

s
ot i g SR STy 4R g s
s svsprsrior ity He eblitEl o3 phRHEEL Bl o,
s g1 g S0 s G P Do, St
core el 214 and ol e, drive, LLLELNGS k30 A A hown

respectively. The endcaps nmay be nade separately and
may todeselden aput ase using chemcal, radiant, or

ul trasoni ¢ _bondi ng techni ques. Thes <L bDgi 212
extiPiles  iBresas suh &s PRac %?1?381‘%/?@# ?Aszgr§‘%? Ldeﬁ%isggdhousi ng
of the present invention be connect e -
also iR@trasd 9I86) 3 mpchy T?SQW/‘@%?§556 t%ﬁ’ioélge D Cgrhn%ét;(%fiwﬁg t ool
for receiving fluid and rotati t he_ .base i a
rotatghisrbotedo palganivgoels # aflesﬁuﬁ%eérsf"ﬁ&&g]“\‘/d’]fl Rx uﬁeefoﬁg)ggetﬁg 8}@6’2"%‘ orm
a material renoval function. A varj.et

f fitti
from o GIous Horbitgon L. dan B B T iae oo phyk AR

oup

the base. [00103] Because the volunme wthin t i's
the howpizchhyy Hei thachisied Tfrsa Heskeiark Y bapmatpiial o Mads &6 raécgylo%}%y and
the fluid will be ready to quickly outf] ow t hrough. the

bondpd i tiatey Tiese rohrioudie craRellEsEr PoY B RN Th t he

porous pad naterial and out to the surface 0 Qr.ous
houspaaf trapesdnainventive may§e AeeEet @ maigddo B Gt

f g he
P57 g o
t hrough channel s may have a _ . o .

fluid and rotating to perform a material removal function. A variety of fittings for connection

to a wide variety of tools may be coupled to the base. Endcaps or other fitting may be

attached or mated to the core. Such fittings include but not limited to fluid fittings 1910 and
2414 and machine drive fittings 1930 and 2434 shown by the non-limiting examples in FIG.
19A and FIG. 24 respectively. The endcaps may be made scparately and bonded to the base

using chemical, radiant, or ultrasonic bonding techniques. These non-limiting examples

illustrate the vatiety of way the base housing of the present invention may be connected or
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di aneter rangi ng between about 0.005 inch to about 0.50
wgﬁmmvf%porous-sintered tube stock of ceramc or
. po yhePTé construction with mcron size hobPesusmysiatsso be
used as a base. A conbination of different diameter
matedtiy A Rytstihgloefomayeiting fisie shdotish Bt bisDub A% A Lssolsh8d
mandrel or base. Larger dianmeter holes or surface area
malefiplriefadirkehantinet sase anpettost § maWEA réhdiaPrundd@mat NBeGRfe 1O
~ the porous pad surface over a wider area and resudlt in a
fittingpoecammention o stide Battetyat tfs hdyte ol IMAH AL, t he entire
| ength of the porous pad covering the brush. Varying the
nUABWS] of hideasse ofe valuneSvithth hdGorORS S BY; used to
i ncrease the surface area for f|ui§”@?§&§%ﬁgﬁﬁgﬂwﬁﬁ%
presshides rapf 0P ddihe T wilDheBEdQ G hRGa Phut NGhubS JpOr ous
pad in a device of the cgregentPi%@gﬁpﬁgﬁﬁégﬂgﬁgﬂWS ified
througipehauses droROBNddAHAhS JRSLsTHaE §atblil) Lyild Ok, Lo
material  renoval fronygn;Iﬁ%n%%r %Pégﬁgﬁﬁggfngyéwg, f or
porowpadphb@sial VGO W6 OTh VA S S of LY& chdlSES, . filLat
panel displays, and t heél\@i kéﬁb@%&?ﬁr%ﬁé a%y‘i“a’{‘ﬁfé T ey @
diamgamnen gafg Halwish aABROGARHIS abd¥PHIES In8Y A NoltSihen f
di aneter for substrate sc?d%ggnghgﬂdkﬁg¥é?Fg?mgéﬂﬁ§gﬁ‘
of ceraypipl dr pallyinefkSconQfucBYwd A&ron! | 84 1200 fers,
200 mm waf ers, 360 rr‘;vn waf reornss%rlgl?é%g?y E\'e;\lﬁc‘yf’f %er%sfms%ﬁ" Mar d
combiliatidSof dfffeent Hidthet3ARrolH 1 b ah@hdGpnan ers. the
length of the rotatabfe bagg&%éggﬂﬁgggl%@P@Pa?ﬂﬁﬁﬂhbout
mand2borike. [ar @@ h e oRQ t hat, an unber of fluids
can be dé%ivereg thrgﬁgﬂﬁgﬁggﬁ&ﬁgﬁ“%?%ﬁgﬂ?nSﬁ?ﬁg%éhﬁ1e,
from B¢ covatthe pdd i Sur oL AL N em.cal .43 WO 20(} 51016599
PCT/ US2004/ 023350 x‘%ﬁ @s”,ﬁg’kﬁ%&c%‘ﬁtf%?f‘%i‘%’gm‘?f? al
distributiont o fRSd thMpfoRchabt - RMaLALNG, Shem cal m xtures, and
many ot her v%riafigﬁg.Qﬁégﬁgé?g¥ﬁg¥Eﬁﬁ?§WP§§ngm§urface
VaryiGaomiehiser 8 hoidd bPURN; re formed in the base. The
channel s can be pos??@%%gﬁkiﬂ%%ﬁguggqggp“ﬁﬁ?g?s%ﬁmfﬁﬁa

for fluhprsRy hughmewher edge of the base in a symetric or
asymmetric pattern for distributing fluid to the outer

S{DOf(ﬁg: e of T}ﬁg‘iﬁterl@%{@%? th@%?se%é lglra ipgrléapsb-r eifl %glg'g%gclg_sthemy be

t he same size or f'erent si
e . \ it he b
presenthOip ROl be IR RIRING, B olRbe 3pPREF R PaAE Bperrgdge.

to deliver a greater volumne= .
renloviv‘gfioﬁﬁ?ﬁnyfﬂﬁgzg%loo? g{c’ﬂnsttg?e {yﬁcis, f%?Q}Ea?n%le?genﬁyo%dt?catosre\ifaf;?,ehaidl éjr: v(g,
discs, flat panel displays, and the like. Additionally, the brush core or brush base can be
modified in its length or diameter for substrate scrubbing and material removal applications
of any size, for example, 100 mm wafers, 200 mm wafers, 300 mm wafers, larger wafers,
small hard disks, ete. For 300 mm diameter or large wafers the fength of the rotatable base

may be greater than about 25 cm. It should also be noted that any number of fluids can be

delivered through the brush or pad, for example, DI water, ammonia containing chemical
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pad material may be froma source of pressurized fluid
that is in fluid commnication with the porous nmateri al
wolhshigschannel s of said base through the PCRNEFEHThce of
said base. [00106] Fluid delivery is acconplished by
] Qlire 2G5 AR EDtalitchéraie aixiotesrandi ty of
”““mﬂypt§g%ﬁggl%P$&&§F?u§%s to be fed into the brush or pad
ore at. a particular pressure to be released into an
Hmny%ﬂFéﬁ“BWﬂ%h or pad surface. During use, liquid flows
nsi de of QQ&QHQQ,gﬁ&w@emﬁEQEmpémﬁadaﬂh@ns
Sﬂ%#ough éﬁﬁgﬁgpﬁﬂﬁghe baser filled with the por ous

base. ’Elgqs %ﬁa?rgﬁs Gap, %% Bos'l%fo% Jnll QdRg g&m &Q@ba%él@ ap otietigigbaiibe

oratlon the fluid is distributed

t hroughout the poro VRluRgsirhee sfukisi de
b%entﬁ@mﬁa§%C&H%F%m% %éﬂgggdaﬁ%ﬁ{§ﬁguggbs€rattho be

treated, Besi |UI OW: B
porou} paguRieTFy- ﬁqetcﬂ‘@“iﬂﬁ H@V e e %Eeeﬁ%ﬁ 2t %ggggébgtagfo% he housi n 9
Pr efcrglﬁgg}%:‘cp%%gits r&?allyltbﬁ gosF%oH%c? %%Po&g R b8l YelHE 4 egi,%dt&g/otuhﬁ of fluid

P nal slits, es or pores in
t he base

to thejopier el pfqelle P?‘F’é L%F 6%\@ e geuler L ek | &gl ?hmﬁ& withi@he fRReF k! v,

|ona area increases the flow
of liquid throu t arti r icatldiUgith t he

pad nfafesial Y 1 R §39FG ﬁF Pfﬁ%‘lgﬁg @Bat% htﬂu ru Eﬁll uglrcatp ad
housi ng i s readi ol l.ed

the P@?@g@atg—@é i t%(a‘anrg*é) {)?Sﬁ glro%gﬁ%fleslﬁ C? aQQOft &Q% base

roug ol es of
di stri butor. Varlatlon in the

f f core
péPF1gfhat | on%lmg,delf\/ﬁ?yda womgwgﬁc}]@ul%lp%%%{\ﬁﬁfc%u& orth@ ores

ase rmay be made
along the length or di anet €5
that hiay¢ mgltnfaatyefé holge Py E%Hdﬁ eﬁe‘%ﬁnﬁ’\nﬁ? %%‘3% rp-éd-ﬁ]l: ?gﬁagh
channel s 130 and 180 are |f eren e, Bé
partionD: POSHITE S5 S REFOED BT TUIPE 6 Y "‘J%% D pligud fo
schematically'in FIG 4 whe e.thro 4 480
fromdiasideef therpassi tg@u%hﬂale Chingis RFPFUPY R A 0‘%%%‘ S‘ﬁh&%%ﬁg%es
450. The wal | thickness of th ne
Fled i o6 Dot iRt frories e tbyple Bof Bt ke,
surface with a thicker base permtt S a
perfdritiopkaie fhad is, dls@a@teriylm%ahe"tﬁ‘afrH%‘?Waiw%@%ﬁ % ‘é‘“’é"é‘L g“\rgé’?r“g?gof
the porous base material contribute t nce
the befe Wiker itlis wechvighte sybeFsiory trpierl gé‘ Tiai @LB% m?et ?eg%lﬂ e' the
fluid are preferable to increase fl ui Wl Q% na|ntain
flowsii Hifjaid érowethe inngy.sulfaye eHthe bass 1 1RE “Si“n CE] °?"h Ydevi ce
for renmoving materials, particles, ontamnzalntbséSe rom
appropthsdly ef@eng tie dintasions of 61‘3&@%%“@5%‘@ hlolfrg sHpporti ng a
porous pad material. The base include an |nnEr sur f

thro@ghOwisich teiliquid swstfaee Generaly. PICHEERE 1§ CKops-EHEMHe"E? § ncre%slgs
base

the flow of liquid through the particular slit or hole. Thus, the flow of liquid from the shaft to
the brush or pad housing is readily controlied by selecting the cross-sectional area of the
through holes of the distributor. Variation in the surface area of the perforations or through
channels in the base may be made along the length or diameter of the base. This is illustrated

schematically in FIG, 1A where through channels 130 and 180 are different size, and this is
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for interlocking the porous pad material with the base. A
porous pad material covers at |least a portion of the
WU O§19 ace of the base and is used for pemoviongz2ise
material fromsubstrates. The porous pad material fills
alsodlestiated BEheRa@fally MEIGhawRns! éﬁrdu@h Lh& 4%@%&1 mlﬂf&‘iﬂ&c%hs

the porous pad material wth the base. lustrated in

alsofeiffer fRnt Meughaan®hsssh! vk Mi &%ﬁ@%fﬂ%{% ﬂrh%fo detd ﬁ%@les

with the outer surface of the base rough C

flov2&Qiquidl e the amer sufth®td inbUhE: sful'fhﬂe%lrhraqwgfi% %aée% %rilttlalu ?}es?c ©

of the base to the outer surface of ase oug

flowpIOROAGidRkah BRIyl he ﬁ&gm?hazl@ sﬁrfb{:@grlnelpa%ﬁg E Qalélg rn%’f5l

material with the base hr oug

contiBhe hedle c8aaQuRd opf'iméf OMY{gL} ptofbsi?}" Q‘nd'a@urf?ce%hé}g)rnlgkeq}qe fluid

adhering and interl ockin us nat

are [PER161AB ik B RYSI RAS TR megéggmcovers at |east a

n
portion of the outer surrace o Yase for renDV|ng

TRIRAOAL T D AURPHERS 22 il Uil BN G ) o Bt IO B o

renmoving materials, partic or con

cont@MBaAE AbESubAG eﬁ:&‘g@lﬁde@_? [QhahiaRhe 5 b%ﬂ%’é’&g‘rﬁ a PﬂW@? IS)%{W?Q%@@

por ous pad nat ase T ncl

I th
e B R e L Al slg?ﬂgﬁé%p Sy of PG P
for ﬁ@ﬁ&kjn% thd ¥ aeﬂ% K’Vetl:l 'the bageg\#ggoégu%bg%ang%ta@%o O{Ttgbgaﬁntg()f

the outer ‘surfac base
oo &L e oL AR bﬁar?ﬁ%fsmgd R R B e
The bG8 it e ablt Bl Piied e it Channel s
PP seehsf ity BRRAEC s WG RF I him gt
v A S ST A B

e I s o
B8 I ot SR B
L e R
e e 0SBl Sty S P S

t he porous pad material is covered.

s ort
surfa (?fg}?en%ats? &P%’/‘n‘:’wr’ﬁéﬂ%ﬁ“g A Hest e devigeay FiSe 1 fiase in

removing materials, particles, or contaminants from substrates includes a rotatable base for
supporting a porous pad material. The base include an inner surface and an outer surface and
a plurality of channels in the base for interlocking the porous pad material with the base. A
porous pad material covers at least a portion of the outer surface of the base and is used for
removing material from substrates. The porous pad material fills one or more of the channels

in the base and interlocks the porous pad material with the base. As illustrated in FIG. 21B
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the shape of a pad or disk as shown in FIG 5A and FI G
513 where the porous pad nmaterial covers-at |east a
woBQkhi@®m of the outer surface of the endc&BTEPRE LY nder
and the rotatable base is nounted to a single fitting
whi ch, s, use i (HE bt sagde bf die tlast) Bee t 0
mecmTW%S“%@ﬁwgﬁyg¥£$%ﬂggﬁg4Hﬁ 00109] The porous pad nateri al
througy, 8@8“5 Sl'a]é‘6 bug%s 2, dﬁg{bh e({’lﬂmoffontl e 1101t Kkfadelbt tiRtaseab thet he

material nmay be bonded to one or

rf ace h i tioagh adireisent

mnas&%g@p ﬁy*% &eﬁe%ﬁgﬁ%@g&ﬁdégﬁgﬁggzbln;tfoglof t hese
bonds., Aft forn1 ‘ L hdl&ial.

may be w&esbafaovsgg% S A S e e,

Prefer zgﬁj%éngtaiﬁe[{q.{i lflrl}a éfrﬂg Vc\{ C]E)\I?er O %QSt agn%gl%l LPHR oﬁ’t@xdsu%&ff il base

or ous material nmay be nol ded

or cast on% thF hrst porous pad naterial bonded to the
for rerpeydrg matRiEA! 9FFPS porous pad | ayer nmay be chenically,

h I t | i
SO ¢ o THerPrget a%sssé'ﬁ S eF T RTE e e 0 RALE
porosity to fluid fl

f | .91 &
whereh layi @|F8Top °f We OBtglssg&acwf 19 g‘ z?Ll'l Fac gl?ncd@} M8Ys {0m bt

porous pad nateri al
may fill one or nore

h
the popais@ad poigHalay corRgd p%]r‘%%“'?}égth%%‘{rg}ﬂpg%i QWA AHMIHS akk ihhe

covers at |east a
portion of the outer rfac ous
e sppRp OB Pt 1 FiSTTE AL or A oP Vet PR PP anmuRll 01
t he base. 46 WO 2005/ 016599 PCT/ U 4 Iy
covers hidegsb# PRISOTR{AMeRYE Ririyee 9 ?‘ﬁ@r@ﬁf & Jdgﬁéﬁ%%hrgﬁﬁgfc?aieg
covering the base sur

t t
s monmbio 1M1z TGP B oHAAT hot P GRRE Y R o A PRl MO @

€ porous pad
material wth the base. Mre preferably the porous pad
centenrefite baf- fills the through channels or the base and

covers both the outer surface and the i.nne f
t {80198k e i nThe ROBE p%ﬂf@%}%ﬂ%ﬂ’&ﬁﬁé@ag‘ ﬁBﬁ%‘P“ . %H‘@%‘%S‘??ﬁr"é

of the porous base material. The porous base
i b e ngovHTEA oUiESH MUF PHEE 51 TR PERCR P AL 1 Ry

have a thickness greater than about 1 man
base [ fofre pa blhyrefif layer 2 eRermicel, iushamisgh ODDCYRRAf %‘iﬂ‘iﬁse PR

devices of the present invention can also incl ude fluid
After forrbing an plhersoslaysasyithieaptptaple \R}Fﬁeé‘ﬂusl‘%ﬁ“ﬁ%cept:h% B%IB?Sl 7 ed
Fl uids may include water and aqueous chenistri oH adas
mateHiultperroits fluidiflow ghroushalierasrive mwg%% @SW@WWW orrer
acid. The source

material may be molded or cast onto the first porous pad material bonded to the base. The
additional porous pad layer may be chemically, mechanically, or a utilizing a combination of
both, bonded to the first porous layer while maintaining porosity to fluid flow from fluid
received from flow channels in the base. Optionally the porous pad material may fill one or
more of the fiuid flow channels in the base.

{00110] The porous pad material covers at least a portion of the outer surface of

the base and the porous pad material fills one or more of the through channels in the base.
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of pressurized fluid is in fluid comunication with the
orous material in the channels of device base through
P& HKEY surface and core of the base. [0Bdidadzoilhersso
porous pad nmaterial covering the base preferably includes
Prefauil aqorddt pid HABRNBIAL 1 PEERA LRkl ol LR ARAALLGLES
' strl |ng Ui

or materials froma substrate or

are cﬂﬁﬂirﬂﬁ;ﬁsly’ﬂf@:ﬁ%ﬁqfoﬂi 1Bonokih sHALENTha ?ﬁ%ﬁiﬁa\t ¢ lhOélF gac{1 faterjal

protrusions fills one or nore o

withligsts@Ndore 'ﬁe@é’rklﬂf 8 pbides grn%%%al%g tl?'athr%{w}tawgr\{mrgfs Oéhﬁz’ﬁie

base. The channels in th e base nalnta i n°

and fRbigBbt 1 Whedd SurflcS Lid tpéjitnhé}@m@ e 8# ®L 1 %fsz 5noatn c%gt?rﬂlﬁg ° Snggg ace

of the porous pad materi al era

mondllthic AlrycuG BNBE borgﬂ%aéefl}ﬁﬁénaﬁ “fﬁegféﬁ % gllagnfil ﬁoizeﬁx@b H}gé)@ter

surface of the base rou

surfadé &ft thé DAL 6; l{duthm§§ ?zmetahlﬁ lJnne.Q%{r ter &rh %ﬁteIOf tag §bgzg to

the outer surface © the ase

refoiml e hbodt 9 9 roller and pad deV|ces of the
P prggéntaf%veﬁ%%gk égsnbe made by the acts which include

u neri zed, sponge .nonomer
pqwiﬁgcgt gﬂ){/gs)% O?Q cgrl]h p;eserﬂ ep]t CH%glﬁblﬁgﬁ%, a tlyid 1 the ol d.
base h preforned

rou'tﬁEEEea\D}ﬁ}—ﬁqﬁf@ FesSsUze i L
po Ehaﬁnelg {ha? arebﬁ)??yé; IHd?W%YEQP@% m?éﬂiﬁﬁ?@ﬁlalTLo
th the housing, The
LhCHHSEE&rSIJ(QICﬂlg bEtI'H% I%.I’[g&'lt% a UrET'Jg'lg @ﬁag\ymﬂ%acgg J‘ha%qrrca AD

combi nat 1 on o un- poly
o P04 R e S%u‘a’%?%oﬁéz\%ﬁ%ﬁe o e aali b of
n e usi ng rel eased fromthe
devick Ibgée tﬁ?"ﬁ%nﬁ | ﬁg%rg I?aé:aﬂ‘&cpcofesg}éh“giaﬁfsh or pad that is cast
I
8&?‘2&”‘? 0 PR3 05” R P L b Gt Beao ealedes swbeous
I d d
proimBfs BESELS by SR rb%ev% R PSP RIS for itHbutogt or
er al . The protrusions but are not
fluid f%? SQH%JR? %e 22% O ﬁ%‘b’é‘&‘e‘gql Wﬂ‘é@f@éfﬁaamSafﬂﬁen«a@rermoreyf thader s,

[ S|on or. node hei ght ma be | ess than about 5
C“a"“y%?“ B BB b oo o TR i e baves e domadinizous

rotru3| may al so be formed with | engths
e beR Bk Bh e, E’@a«toan%( e AP CRrissishs abtbe burgico ofn or
y the nold includes an inner nold for

ef.er
the po%:ogﬁﬁa OPlralieHcélp?’f.?ém iltﬁjr Uk fasaelg fluidly connect the inner surface with the .

outer surface of the base. The through channels in the base distribute fluid from the inner
surface of the base to the outer surface of the base through the poroes pad material.
[00113] The roller and pad devices of the present invention may be made by
the acts which include pouring a combination of un-polymerized sponge monomer and a
catalyst for polymerizing the monomer into a mold. The mold includes a housing or base
with preformed channels that are filled with the porous pad material to intestock the porous

pad material with the housing. The combination of un-polymerized sponge monomer and a
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the inner layer of the porous pad material coating the,

i nner surface of -the housing [001141 Preferablx t he
woB@k@usspad material interlocked with thePBHERMEHIYes

polyvinylalcohol and the housing includes

PO BEAROLRS ey Bl plpiip o ey et
hme%“g%'wéaa“afh:%nﬁél%n@@ﬁw@zt pishins el oioonte o
base. frgf%@g‘?;”ﬁ%mgﬂa &f,é 'i‘l}t%?udgi‘ N CB% %{10 drfgrefofggf;i’% !;Slﬂfggfft;ﬁlgi;eltdé aﬁz .
poroushygetegaeorig ot e Wel AofifBed Ocoli@Bienban,

| , i ze [001151 oW b Bl pel allie 513,
hﬂg”t%@“ﬁ@@Fﬁé@“@&Hw£%ﬁ‘EIMdQ%Fgg gﬂ%ﬁggﬁgggnéggﬁendlng upon
e P e R o o

ers, have. protru5|ons
on their_ surf

l { sur th
e s S LSEE o O  aR

ave shapes and sizes to

protmgg%v&ha?qoftg&gt}%é tg gengﬁné %I nlgs to BRRNsE gI QAn@ lecﬁﬁst Slabétk 2

sem con tor wafers, hard
di sks, and other substrates haihik@nddof N
cm ordese MeerpreipiaRly the %ﬁ@wc@pﬁgﬁé@ﬁ B84 Fh‘%ﬁ““*’%’l 5 The
cast on brushes of th resent iny Jo) nade
the ingesilayer of th@sﬁﬂ"?“é@?‘émﬁtﬁ?ércg ‘I“gf}}eiérf“er Su%n%erog]%e@%%ﬁs el asti c,
and has certain abrasion resistivene 484
zmw1659¢r¢ew1w§@wmueé%3§%€r@hwg§°‘ﬁn§d t“’Lé‘H iake ik raw
starting material for_the de e.ls
olyvButelashel 8 heppHatEnoiss ey S e B B boBhefRol
al cohol is used to forma polyy t
matenisd] aEthé preprat wrension inphidesigys &@g Pﬁﬁ %‘P%&P“ "’5‘?1% Sgﬁaf”g’ﬂﬁ
characteristic dependi ng upon cle Ilness, of pore
impufitesricices aggealic igps lﬁﬁ‘i@%‘é’é‘g‘ a“ﬁy%awﬁ@f‘%‘ﬁ%e héa'r‘%ﬁgyed for
the conversion of a vinyl al cohol to a qhmg Wihe
polyra@®tpad meaher léﬁq’@étﬁmfaﬂﬁfléﬁ" om é‘?%ﬁ"‘é\%ﬁsgﬁ th spo%
mat eri al nmay be prepared from aci d cat al t)és%l ndeou
porows! robimpde meimberBreaia ag ahit & LR TesiZ6rPT 87 f) fiyv n
al cohol produced from pol yvinyl acetate honnpolyner or
nmn@omymcnyguate@at@muﬁbhﬂﬁﬁﬁlW@m%opolyners Iess than 25% by
wei ght or alloyed with water saol ub % 009,14
grieris t hans dewniy Fikeidgrnd 5iC. é&lﬁhaéeméf aé‘rla?ggc?ors Whi ch
affect the properties of the porous nateé ? .
shapé,tiepending upen thehpplicationp Aejrstng 918 cypodiagitan %}’,‘wr"%‘éE"t i on

tenperature and tinme, and .
shaped as brush rollers, which have protrusions on their surface, or brush rollers that have

smooth surfaces. These brush rollers have shapes and sizes to meet the particular cleaning

application or material removal from devices such as semiconductor wafers, hard disks, and

other substrates. The device can also be in the form disks , puck brushes, and plugs.
[00116] The oast on brushes of the present invention may be made using a

suitable material that is firm, porous, elastic, and has certain abrasion resistiveness. In most
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the general condition and starting materials in the
manuf acturi ng process. Ceanliness of the manufacturing
PPALEYESPS al so i nportant in the manufact urerobohnese
devi ces. [00117] The outer brush or pad surface is nade
T ontact e th s he GuE rARAuSg by R S Bttt R o
T uen aar age e B0k alco A PENE o T PRI bl i
e ater 8l o cnen g i Aret O IR SSRGS ©
T Rer copal o P e PR A e o e
e e Surv Aoy e D SRS P T e P ATReRE oy be
B A AR R S R T L e
POl e o e teaReS R R oyl RosBi MGy b
o o g AR ET Rl R i s bl ma o renc
e ey o PR e P W A e et o popaped
0 G2 Pl eraf i cshh wpemets Bogew. o
the eBRR ORI EOHRufe AR RO Paiieringe Bones | Geaacispt e
man HAEDE RGeS e taes gt i ve
VATl o P PRE B o et mopo i s6a v embrige soft
e e MRS TR T it ine o nmigposscoiches
oo PR BL Bk e ity reovstail Msnbiods 1y
but not have too nuch porosity that

v teri _
paly %“?«#Ie&%%ap@’ﬁ* FT ‘?{HH’&%@ ofhegmeldalmatatialTyieh poubsdtdinicdm be
n . about, 85% | n devices where porosity is |less

S B bRt P 58 o oo yrraen al 5

interldcR8; nay . hav oor flexibility. The porosity may | ess
e PSR B LB ELRIRT Ll DL L, The poros Ly ey
suitab[%rn?a}férpa?r m%%l fgrt t[lg {)‘1 E:ehss m(aly Il;]ee {lsecci: Elg{ugicr:]tg %rSI %tatl Icili i,&%{.‘)%ge :

Schindler (polyethylene glycol- polyacrylamide); U.S, Pat. No. 5,311,634 Andros, Nicholas
(surfactant air foam systems and core cast); U.S. Pat, No. 5,554,659 Rosenblatt, Sclomon
(Surfactant air foam); U.S. Pat. No. 2,609,347 Wilson, Christopher (Early surfactant foam
systems); and U.S. Pat. No. 3,663,470 Nishimura et al (Barly starch based sponges), the

contents of which are incorporated herein by reference in their entirety.
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desirable aN .: age pore size or opening. The pore size
openi ng in sone enbodi nents ranges from about 10 m cron
ob@s@last 200 microns. In devices where t RETVAVEY 4G bore
WO 2005/8 . . .
opening is |ess than 10 micron, the porous elastic
i al brfdh@s by a eneélmindidsone need for
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removipg BRYTY G F’m e?grg?lt%]ﬁa G0°m crons can be unsuitable for a
. cleani ng rol I k REQNSES beE{edd agents and fugitive
dﬂﬂngéﬁ%@?ﬁﬁ?d@?ﬂﬂ9g%?ﬁggﬁﬁgg%mthe sel ected pore size and
. porosij t depend ARR) doFat WA gRAe: dptesdidral s used
particlgsds W?hye@ﬁgnﬁ%‘raos*aﬁ?%%&%%ﬁ% ergalg?t [00120] The pol yvi nyl
ﬁﬁ&éﬁ{ por gﬁnig!%é’}getch\? n&@gfr‘({ hathdsahle disdient 6t (s ot
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porous\?ég@}a?@igl??[zrﬂxﬁﬁqs%g%g%gtggﬁéwggbaﬁe R0 1d S Fad HAR{BOG0 I N

ueous solfution, adding a
s e i
more i Bt TS OMSBYIES TR B4a g Spa TeD e e e
o e b b LT By B BB
B R L T e e A
sk ot s T T o RS e b

fom St Wi ApDOIBTTIRPE oW iy A B, F e ol i e

ess s BTN AR o 00 58 I0eA S E e o1y an

propeciont bl PiiTER<R AL TR GRS ST ARG P G aayes For med

th oy o coREmEN 1B NEDPPAESTE “EHE AP KGR e

becameol anaisin Ptk sbauz o T chus B yr it B PREY e,
Preferably the protrusion has ahéguare or _rect

. ct.angul ar
depeshagme thepapphiation amreatersisciserhioleiBE RO AL BRE Bt ot r usi ons

may be greater than about 1 nm and Pref?ﬁﬁbl% range from
abi®0t20] nm t Fhapayninyd ecaElPePUHPIsEC mate 1al usable Tor the pres

invention can be produced in a known manner, for example, by dissolving at least one

polyvinyl alcohol having an average degree of polymerization of 300 MW to 3,000 MW and

a degree of saponification of not less than 80% in water to form a 5% to 30% aqueous

solution, adding a pore forming agent to the solution, and subjecting the solution to reaction

with an aldehyde such as formaldehyde or acetaldehyde until the material becomes water-

insoluble. In this case the polymer is 50 to 70 moie % of acetal units. In some
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[00122] Ot her techniques can also be used to manufacture
porous polyneri.c devices used for surface treatnent
Waphigewd ons. These techni ques include, anang;sedenssn an
air injected foam or sponge product as well as others.

embcﬁo@rgér%@lvhgﬁé%eﬁ%h ynder hdshgs BRh ] '5 Rl Bfr"g:effan.ﬁ{]ty q%@i&é’@ hes

t hat performthe nmechani ca aspect o process.

polyﬁﬁﬁ‘fi%nr@?ol_%%g OIB%i (%u@ frBrn?n (F cptk)oﬂ uf¥8fd Qﬁdeﬁlﬂbé/@%nt%rﬂfnme?{er a

er can e used to c

aﬁ1c1@@t¢b§&ml W’hér@ %ggﬁﬁe%@ ln%r é”‘!h'ar? Y0 rggle % t{fl a%téll?ﬁlts B fje\?%ee

protrusi ons aroun e outer cy rical surfacé o

may F:Q.Je pg& clrf&)?&l k?l!éﬂﬁlﬂ%ﬁin OBY; o \g&enFCt angul ar protrusions

pltc across e entire body of the

r O[bbﬁr ﬁ%l} ﬁwe%&f\%ﬁgﬁfguc n ctf:%@f&l y des n%s(p in s\%\lllﬁc(fcdo s%apes

SeCtIOI’]ISS n"aplcalons

and SR A& Qve cgrﬁ{g?%%sac Sc'i o‘FSdeIrﬁgyea% 'gg%%ied %éfy%)g{l gtr es

cortam nati on urr B
Proa FF SR e P BB P R o RSB RS S & e an
I r of i 051 65 99
o "‘”ﬁ%#? %q%!g o‘b%% ShEvGaBuy p\?é?%‘l?@“i@p%%?“a?ﬁﬁ“e R#ant ages
pr och?ctt catn gd? esv%ﬁgt o?gh%ﬁés' f? 521 {Ir?:ﬁ]él gulg (? zf{gctt%g&ﬂip%égj%f BS?_;E]
B e A B S5 2 b
lOﬁ{ ll“k cg glﬁq%w nly al cohol V-107 and 600 grans of
P CHPRTE DB BrolC T P STFAR AR B9Vt ]omjé‘ﬁ’ﬁﬂt 100
nt|I all .the pol al cohol dissol ved. [00126]
prcfeffbgﬁwmﬁ? i fgon?ﬁb)?i’lwgm t%%ﬁ?‘ﬁ %R Bches were nade as
: ns | al cohol solution 30% 48
gﬁg%\gfor 5‘&5‘8‘1%3“7@‘@1%@755 n 35 B%/ used (ETRRFIvEe BOEQUE POlRBORC and
- 13. 5 grams_corn starch. Th i ngredients were m xed in
de"“’t’%“se% i dpace EF%EW‘%“H@@@@&“OHF gﬁﬁ%ﬂ a%*ﬁgﬂa%% inclyly, 3mpng oths, O,
{Adiol ution. This new m xture was free of entrained air.
air inipied T8 {FiSBHIGRDIRT 2 8R! $14hSi ty, opaque, and at room
ture of this material was oured into a
pim ﬁyl c hT’@’l“iah thrgrogshungpaddaglixdgs '{’fésh?ﬁ)g’ef Fedpt e ee
urs %ectl on of the , _
mechamcal aspect e CMP process. Brushes can be in the form of a pad or in the form of
aroler. The roller can also be used to clean the wafer, and commonly includes a plurality of
bristles, or protrusions around the outer cylindrical surface of the roller. Roller brushes may
have rectangular protrusions set at a fixed pitch across the entire body of the roller. An
example of one such roller brush in cross section is shown in FIG. 12. In applications where
a square or rectangular protrusion collects or proliferates contamination (e.g., slurry build-up)

around the outer edge of the protrusion, which can also cause scratches to the under] ying

substrate, the protrusions are preferably rounded or spherical in profile.
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sponge fornmed in the nold reveal ed excess bonding to the
PVC nol d surface. Sone sponge material was treated with

WO?@{Q%.}M@.}—CCB and investigated. [00127] TheCIRGHGEI2AHE wel |
evel oped white, soft, and confornmed well to the nold

00 k|n n SnVTRYoi8ayiee-t r eat ed
m"ilﬁ“ﬁ 8? Bé;g%c dgag %ntgasoﬁ%r}f IQS% urtll on ofayB{ir affin
r part of this
andersRy BHEFBHTE ?@%Pm la?mé%@’éga?%%é 2 PC br ush
that the inventive cleaning brush can be renoved
efficiently the nold without tearing the bristles from

the exterior surface f rush. It has been found that
prior to injecting a%ﬁp h nold with PVA, that

f d t e and
3018 20, e Bty et Tbaar bR T AR FriaR D Te
ld t t bl
olygEEN! Do REh TR g (07 RSP E R PP aoR il aRRREAY! Y
I d d h t d.d b
vl TV PG DBRFO AR RPaag: racd °f 65 3R Rl pAg, "
wi shing to be bound by theory, the paraffi n and THE

dissolygdxt ure, when applied in pr oper proportions is believed
to act upon the PVC naterj ormn

cBHIsea STt hapE o pines Fufite ﬁﬁ?&g‘“’#ﬁlﬁs' and
LA R e T e S S
L e e
rxmebirarig i g e Bt s e FEE 36 B DA o,
e el ageng o v HERb CrER el S s g
sonioans o g o ned e R e g e

coa
characteristics is to add about affin to 1

spongquxmed@ﬁthq‘pEId(rﬂ)eg!pg})exceqqﬁcgndlﬁg korths I?\ég rqﬂngistuﬁf{accp ?%osnb s on eh
good fluid characteristics for flowwng easily into the

mateniad wds Eprtedre B0/ NaEIGQa ped it piEg¥ 5% at i on of the all oy

| ayer. However, an effective range of affln%S )
be®M27bund Th shengaies vl Aerclopsd. sfg‘/“? S‘?f&a CPfGrmeEy Fb

nol d so

mold with good wicking action. PVC surfaces may be pre-treated with a mold release agent

as 10% solution of paraffin wax in THF.

EXAMPLE 2

{00128] Another part of this invention is a method for preparing a PVC brush
mold so that the inventive cleaning brush can be removed efficiently the mold without tearing
the bristles from the exterior surface of the brush. It has been found that prior Lo injecting a

PVC brush mold with PVA, that applying a preferred mixture of tetrahydrofuran (THF) and
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approxi mately 5gl11, the THE volatilizes too quickly for
it to act effectively upon the PVC and create the all ow
WOEY0165%hi | e above approxi mately 20gll t heeqrasadffiim3se
crystallizes and the mxture is not fluid enough to be

paraffis &f thd PV O imobdatated@ cdatiRY on Whith PvIDIEs ndt BFbERIb1ASIcR TrhdnSt
~ step in manufacturing the inventive cl eani ng brush,” a PVC

comphanibal of rRarfaRMIHEE dsmg heviahdld bepamr thegxﬁgfh&f deRerioV ¢ H?'@sh
core and end caps for fitting on ‘the PVC pipe. The

can bpEfRy RADVEErén Heaiil@b Phay! | ndri cal PVC pipe with a
plurality of properly sized holes, for formng bristles,

drodibed t hrowght whgnpidS: a@ahdﬁym&%e u@ kﬂryanafTﬁrwlf{}ﬁmu%re

bristle holes.are approxi mtely quare

when BBSIER it fEpdd hlopbikiBnde Bélc@é/d L@facttuggn tfhé f’Vé rﬂ%ﬂm apgy%pmm he end

caps are provided for fitting on each en
llov 1al - a 2 22350
e oy o BT U o B, T oo
layer f%gf ﬁe:ﬁ??)l orf‘gﬁn?sn'fbléa Jﬁgeeﬁrﬁ?lg%) %aé b i%yst chy oy éo‘ratc%gé §tt oﬁthg P/ci &{F
the pugdy PV@%CE@@EGIB\QM@@'UQ}F la % 'Qﬁp 543 ch‘ p hl%gf]a)}eht% dCr%Ht% gﬂcg&an

creating the OWI I a

remalbwﬁlamdﬂﬁﬁouFﬁ gﬁggf%ﬁ%ﬁﬁg&%y%s RGeS0 agm S mol d are

coated with in an M Xt Ur e an al | oy

beconﬁF?@Y&'iovh§fr§11nlti%Wﬁ\ﬁt nglfdf el V\?%Qaté%ll vﬂ[llythffs 12&? in angcp s on the

V A contacting surfaces, med and

mixtul)® rgxélngraﬂe%ern%QQlektcglaf??es%?ﬁlgnJ{ Eepr OdUCt ion. Aplastic

wrap is next app aroun nmold to keep the PVA
f il d
P00 od o PRkl f“ﬁ?‘?%?@”&@%%%%?m%@ s
achieve T PVA
& ‘)::I(gllr]répkrggpsgé5$fs ﬁ(’?(or n:a{@cfﬂ%{x%‘géjnsg"f“ g é§ %Ltfdéma atag ‘g:i%dl >
e o 0g 0, T e n%%tof%fc%@saﬁ%?% A Nl Pod el tush.
n1xtur§ t he second end

easi ek nd¥e VES ecreal Y
lyHﬁ@ﬁ; Iﬂolclz}rag gﬁgn ehg tYVI togﬁaasp] (tyHgye'BI EVEREE  t he

cap 1s ace

B IR

appr 0% B'rS g}g i tlﬁeﬁ'lf lﬁg v q%é%n%ﬁér%u%g]ﬁ ?(i?rétatlp ré% gcgl?wlal?‘;@cﬁé rg‘rzn g%ggngyp\

create ‘a'le adg\y *?a@ieﬁ §/|hl € gb%?c‘a %H%goﬁlﬁalryg%g&w Hﬁ grsyﬁttéﬁxgesl Zt?"l\é S%egf ofP ;/A

ty ﬁupot @gd%god' e AR D] o PYE T gl SufFTeent to
(00131} As a first step in manufacturing the inventive cleaning brush, a PVC

mold is provided. The mold is comprised of a PVC pipe, a core and end caps for fitting on

the PVC pipe. The PVC pipe can be a standard cylindrical PVC pipe with a plurality of

properly sized holes, for forming bristles, drilled through the pipe walls. The density of the

bristle holes are approximately 70 per square inch, to match the bristle density of the finished

brush. The end caps are provided for fitting on each end of the pipe, thereby providing a
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appropriate level for fully formng the inventive br ush.
The nold can be spun again to get rid of_an ?%
wormeranesguant i ty of air bubbles, if desi red” ¢ Y(” ey
is placed in an oven to cure overnight, about 16- 24
means P&%Eéﬁlemﬂig tehatiowld P Fahaenil €icin caher, #hanahd molduy idied. At
| east one endcap and the core are renoved to access the
core is pkdVi RS thfisSh a cIiRinR HUS orCwithid e molixey cyliednakidtefipoftitche
pi pe by grasplng an end of the brush by hand and wor ki ng
PVC p%gfe i 85e FdrQatid}8he RIBS- indddk d¥ehot@} @5 (1Q HARR brush. Next, the
CT/ US2004/ 022350 EXAMPLE 3 [ 001331 This prophetic

PVA cEXANRL SudRsCHiiRER018 LRABLBGWAL WRpekffhavt THFanikaeand 6
. ‘copper netal followi ng a chem cal nechanica

b AP VPR SStry FHa6n MRERE oY PR cdnfictitithuereds,i nt 0
Mkwlgl?g?g%%%ﬁush box of t%e clﬁgnlng systen$ In the first

' | edpibsaic g imaf er
the allﬂ#gﬁ éﬁ%?‘ﬁéeﬁ :ﬁ@ﬂia%ld Bh@ﬂk ¢the EainkRoRBRIN @Chiksac tvi i

rushes wh are fornmed of a cast on core

next a[ﬁ)(?ireg ﬁx%ur?cﬂlgc (lﬂ%fd% & th A |f1‘3§1kﬂd%\9n§ Sut bhBe BASR hews. enat, ah he

eanln em cal applied through the brushes

end ca rEt 51&%(1 011 Eh%tl?vﬁgr gﬁd’]oftmé(glg@mdrtﬁ)é hakhyritdadns iR Pea eRRRer

substrate surface into a water sol uble

Th e,
S@P{%.]] © SROPGA (I)quﬂ\%rlk %mﬂrﬁe& 6@91%{39{6% o'r DA @ f@mAREIRA

e forn1|n er to renove a controll ed anount of

acid czﬁa@&gﬁ\{ s tst]%nllﬁ T {t g}%s%f oﬁaqgnﬂ@f\ﬂﬁch crelt8 tl‘/éﬁ:foﬁfus ﬁ@l‘ﬁtybe

e firs rus ox to the second brush box.

of thebg:sg rus% b P fi ﬁ ytcht% %Wﬁh tlﬁ@ﬁfe@&oﬁ@&mcﬁﬁls may

eestirtace o the waf er through

! t | X 2
p]acec{?@ﬁge u%pﬁ? «?rgl X f?gp%& emb [l—{é%kﬁ?ﬁg gzgf}ro &l aécgo plfeérI@r%[rh fs'ﬂ?

ici i l (ol E l
sufﬁc%gtﬁzﬁgogit o m 2&%&&2& 1215 ﬁ@ﬁé’w Eﬁ(g%lﬁglgg?tfemg] § ﬁr\'ﬁel? ?c;r}g{ﬁ Ig ?us H
box. h f. t ) i ed
bubbles&?odrﬂl&ﬁ t (%grﬁlg“m$ 3 u%%c e@s%%rﬁ%% N Cfggzmggﬁc 68%@5&' ;ﬁd

from %Pg:ﬁ. rgxl)j Lgeg%agécg tk}fneveggﬁyv A po 1?1?18@0@[!}1 ﬁgﬁd T]‘lé ﬁﬁmdtxpr?ext

: cond cl éani ng chem cal

orve R ifign e dhoees thio%éxm e hgPE R “%k*ﬂé*? aiaeéeﬁm"”ﬂs
de b th

spprogitas R SIEPBP B B0 PEngD6 el L BEdRA e

of anycfrsn?thmercn?xlnorfqrugrmt)t/ cr)]fealrv%aufbgifas, 1fu A’esire%se l\faextqhet: rrrlxgld is ﬁ%crég‘?ﬂ an-mfgn to

cure overnight, about 16-24 hours, at about 125 Fahrenheit. When finally cured, at least one

endeap and the core are removed to access the finished brush. The brush can then be

removed from the pipe by grasping an end of the brush by hand and working it free from the

pipe.
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wafer surface is rinsed preferably for between about 20
and about’ 40 seconds. After the operations in
“Eﬁ@%@ggghd brush box, the wafer may be trdfdferP&dd a
spin, rinse, and dry SRD) station after which the wafer
may then be stored i nEZAMEEBEt station for subsequent
processi ng, 55 WO 2005/116599 PCT/ US2004/ 022350 EXAMPLE 4
[ 681331 | n This eopbetinsrample deseribrsicleaningie whieukavingiatldyerefst  on
a core porous pad material interlocking with the brush
coppes sk follpwings digraigal weelnigal Manetization pocesenbheevaderamtbe ol | ed
, | ayer of an oxide surface and to maintain a hydrophilic
introdgegdrinte @ firgt ol Bax dftee ooping pstees dn tafirsbbrugebdxatoasidg i n a
scrubber that scrubs both sides of a workpiece
chemigplipgp baozppberstoghe watertthreughl tealmiishgs phiok es $otmgd pid ¢asiamicoreaci d
(FEZ solution can be delivered to the core of a brush
poroup, g Tagerial psrvgkinPigahqiizek ¢oayefithd bragh. iThe elehringahemictihpplive
brush core. After delivering the hydrofluoric acid (HP)
throughghgbighss inghe fist naidiox comne)lalf heartsforms olppéri roderaben the
applied to the workpi ece through the channels filled with
substipty surfsr busa paigr sombtedpinal Thofcopre matersihs trakiocsmerntobevater
fol |l owed by chem cal nechani cal scrubbing of the
solublgdpriapn enler inirethotcheotzraliséh amdie oS@ippiritem thayurie: Rl 2.
concurrently with the brush scrubbing of the workpiece.
The wri30436t mived Gomskrfirstdinisb hoofo thdecdid bech Bbi. OR teaacdag | N
the range of approximately 0.005% 1. 0% HF, dependi ng
brush bgronseedrel ceming chapficabriagibe spplibbtortaaviad. of THevaf& lrbidh e
preferably includes a m xture of approximtely 0.005
brushqser thenecobiFbiush iatievrderTihelekiFthe safedtirtite gaitldag tRPRAIshQGS t 0
the wafer for a predeterm ned anmount of tine, for
coppee Xkhopt@nd 2iédrirhemionl i2b-cBbiabrthadadidichdfica e6apsifion BBAMPLE 5
[001371 In this prophetic exanple, a brush with porous
cleanipgehermiakinitizd first lndse bbo CRicngmpakd 4f thdRcdatuibnispbetiat e s
used in a cleaning step in the manufacturing process an
applie Hr@gh dtedaushis is i dleas tetbrastestof BbEORIIQARS HRleri QK tha: Hynami ¢
random access nenory -devi ce.
have been cleaned from the wafer surface.. The second cleaning chemical may be applied

through the brushes for between about 3 seconds and about 10 seconds. Nexi: the wafer can
be rinsed with deionized (DI) water by flowing water through the brushes of the second brush
box to remove the second cleaning chemical from the wafer surface and the brushes. The
wafer surface is rinsed preferably for between about 20 seconds and about 40 seconds. After
the operations in the second brush box, the wafer may be transferred to a spin, rinse, and dry
(SRD) station after which the \.evafer may then be stored in an output station for subsequent

processing.
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[001381 Met hods.-f.or nmaki ng an el ectronic device such a
m cropracessor -or a dynam ¢ random acces ice
WY known to those skilled in the ar?L%%{Mn%y
devi ces include netal interconnect and dielectric |ayers
whi ch are applied to EAMPEERYi ces 56 WD 2005/ 016599
PCT/ US2004/ 022350 on the wafer surface to form el ect rical
dOPt34et wi thigRtogheds X EPRIGHITITE ey @Hiop P FOEREFOHRAY es
These dielectric and netal |ayers are fornmed using
materiglipipdraking THHRGIeB RYLsUAEi B Pa I thep sehant t@ﬁemovaﬁ&%ﬁé‘ﬁ? cal
mechani cal planarization techniques. After chem cal
layer ofra preiA? sfacng Hampiptain adrydrophihie syi&Cer is cl eaned to renove
residual slurry and chem cals by contacting the wafer
iRB133Hi ng EheehP pricessgan perosforprdl ip e rbnhalcrybykath a
nol ded on core PVA brush. This brush has a plurality of
sides of | ateffetiese simultreowsii Ih thyerdeaning process dydrefiiorin goif A selgors
PVA brush pad material with the brush base and for.
can bedeliterddoq therpgreaif e Ansmipvinad phrevs PiVidepaddsyenibet intertachewithither
with the electronic devices. Once the wafer has been
brush ghreanédr dalivering therhydrofloofiaacich@t) spnigmds dietyysh capghe BF
conplete its fabrication including sealing and dicing the
solutionafiebe tppliphoklegeorkii¢ve thmaghvhe chahndlnfiléeg vatheabr mireus pid
devi ces. EXAMPLE 6 [00139] This prophetic exanple
materill df tethrathe §hivowm Iz folhsteddry chonieal megkimicaesgrubbing vhdle and
bonded to fluid and machine drive fittings. As a first
workpgtepith therbarsbf Aot solutingmiaibe apphivdaincwresndy edhitegrnibhush, a
PVC nmold is provided. The nold is conprised of a PVC
scrubbpignd theaworbpee. and end caps for fitting on the PVC pi pe.
The PVC pi pe can be a standard cylindrical PVC pipe with
a0plsd al i t Thodfonpmopenl of tiel Fiegblhohesy befinthefrargaiong
bristles, drilled through the pipe walls. The density of
approximetelyrd. G5 Pel O IHES dpeadiaggrooxXiamicahyof 40idp erbesgueved. iTheh,
to match the bristle density of the finished brush. The
solutioanptefeaps isheleps mixtudedf dpproxfnmdtdly 0.G0HpereacHE éndataf The
pi pe, thereby providing a neans for preventing the
solutioauhi boypplitd B\ wadrdod apredetcamired aloue btimyfiarexihge,mol4d, | s
filled. Acore is provided for fitting in a centering
or 25-30@iabbrsseedohdsn the hollow cylindrical interior of the
PVC pi pe, the core for creating the hollow inside
di aneter of the finished brush. A plastic wap is next
applied around the nold to keep the PVA from flow ng out
of the bristle holes.gXexMpL@s end cap is placed on the
| oner end of the pipe and
[00137] In this prophetic example, a brush with porous pad material

interlocking with the brush substrate is used in a cleaning step in the manufacturing process

an integrated circuit such as a microprocessor or a dynamic random access memory device
[00138] Methods for making an electronic device such a microprocessor or a

dynamic random access memory device are well known to those skifled in the art, These

devices include metal interconnect and dielectric layers which are applied to active devices
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the nold is filted wwth the PVA m xture. 57, WD
v%995[91§§99 PCT/ US20041022350 [ 00140] The PVA mixture is
corpVi¥d of fornal dehyde or par a- f onnal deRGHES2004483380
catal yst, PVA, and starch. The starch is a pore forner,

on thghyaler sorfecstte Srinkelecipior] oustaq wéthiekprmalodiectrtvéc fifcnityhed dbiicesh.

- Upon filling the nold with the PVA nixture the second end

Thesegsldctric quid et layers tiledoruep asin@nahdafd litgraphy) matelebdepost th,
nmold is vertically spun along its long axis at a

and ehgfrfidat mectanied| ptemitizatidroteetnk s, t Afeer Phénienl Mikdhagicdl @lablratibmt o
the bristle holes and to force air bubbles fromthe PVA

the waffi¢ras cispiet i o tdresidippgarr s chemicalEby eftactiiend wsed ng of
air bubbles fromthe PVA m xture causes the | evel of PVA

includngatesponio déviees aitd inteeonmk@ .withhndBdddnicsre P brusho MBR A&k f
Wi th an additional anmount of PVA m xture sufficient to

has o plidalityRe chanhels InathalrushaRRY BPmtelbekih EUehorbRPViA bk far M ng
the inventive brush. The nold can be spun again to get

materialdvittofhe BRigh bate bitBlor MERBELGWRRAINE Mui@o @A SurfbOSH (eSwarkd
desired. Next the nold is placed in an oven to cure

with theadlsttighit deB8QUDNdEhSdaBOk SeendlcaAlbdan hed dAhfeRhei t .
When finally cured, at |east one endcap and the core are

proceseifp ve fs %Qoﬁ\?]@%ﬁﬁ fAbAiatioh McRUBTE LIS And diBiGy BE Wty fAMkAEN

be renoved fromthe pipe by grasping an end of the brush
the ifalyvibadd ehtedrgte@rckit B&ides. free fromthe pipe. A fluid
fitting as shown in FIG 4 and a machine drive fitting as
shown in FIG 4 nade gxammMCgstock material nmay be
sol vent bonded to the PVC core. [00141] Al though the
priesasy i nvanisi @opHeasc AR itesats Reda Wit i oRIPIBRES HeO
various enbodi ments, persons skilled in the art will
made @eldgndatiao fibidtang Mag@Rsdive fithgs. MROLfilskepfi® A d R AR IR |
wi t hout departing fromthe spirit and scope of the
inveritive eRtminMbrubto b POCAARE & proVild. WAk Soldiabbneisd FEMEIE)ibY, o
circular silicon wafer, glass wafer, ceram c wafer, oxide

core waf @t capd foN@ShEon W PFT pilel AL O CYiftehn by PEMH IR YRiLIH can
be used. Further, although various values, matérials and

PVC@igrensi Oplsalig\e pReaTy dlc@wbide dor fbimihShritndeislea Qﬁoﬁ é]’]acﬁe
these val ues, materials and di mensions are only

pipe Whild)SEHealkhit§ ofhE bRk hbiemiaﬁﬂoﬁﬂgtehg?@tpﬁpgqnﬁrg in\éﬁ‘,: tHGRitch

materials and dinension can be uséd. For exanpl e,

the blifiRtdRAGyQF 1Rl Rlshe@UINNHE @&f BPOML BFovRES ggﬁg bh P0Fend }agt S

havi ng ot her cross-sectional shapes suc em clrcular

the pipk Aher®BNpBA S @ heafsUb! f18Fentid hBOMERY of PVA material from each

end, when the mold is filled. A core is provided for fitting in a centering position within the
hollow cylindrical interior of the PVC pipe, the core for creating the hollow inside diameter
of the finished brush. A plastic wrap is next applied around the mold to keep the PVA from
flowing out of the bristle holes. Next, an end cap is placed on the lower end of the pipe and

the mold is filled with the PV A mixture.
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various |iquids-have been set forth, it is understood
that substantiall'y any liquid or chenlcal ) 122350
Wo20BBAGL6599 PCT/ US2004/ 022350 can be use"o”vW‘H“& Waf er

cl eaner and brush assenbly in accordance with the %ﬁresent

IOYR0T | ON. THOFY KX 8 covfideduws famnaldéns or e foaesd
anmonil a based sol utions, buffer solutions, high pH

acid ca?aq%/ HPaD Scm@ﬁgrcfl OY\haos'tﬂr@r\qls W hére REmea whive cuseslthe Porass, qu@lﬁé
entionis limted only by the following claims. 59 WD

of the ﬁﬁl@l%%}lg?g% S-eilg RETMBAROME PR ASmixBied Wb adcondsend bap ired: 1.

conprising: a rotatable base having one or

placad ot e Jpg Ouahe E‘l eh\ﬁxtt fatnoREE Medicdill whuh dAdnguvs et wee st dan
In ace a a outer surface of said base; a por ous

J1§a3d fid RES thé Bikieholehmdaufoer ssur f ace
Suffmgﬂ?t Ve{oc@ tk?gagée{\% Hesrlfa?\lfizahjilJ(;rous material interlocked with the

bubblﬁggog% kgtAg ??t‘gelr siﬁmﬁw DD Qipfd it Sertive®| BidTolcinghesiebubblehe

% one or nore of said through

from tﬁg?gg\%glg‘mg TPe%‘ th%ﬁ&da?%f‘%\ﬂpf 106l Rike MBS @bIA. TR Eolpoy 1uE

BYS ion of the inner surface of said

b' e € sOicichab M khesadidiorat at abl e
toﬁ”%& é“ ﬁ@ﬁmmigPM’ ?%%?#Egs or mounting said base to

approg%qr,t%{? lrt;%gfgﬁgf é)lnmngﬁgslrg\g: tlﬁ&r trhl @nOhofd @h Bt dpunbgdiionesitd d

aving one, or nore nodules. 6.

o e Eihabincl AP LSRRI, 0 Py il slorn
cure ov%gn?olﬁ agout 16—6’%%our5, at about 125 Fahrenheit. When finally cured, at least one
endcap and the core are removed 10 access the finished brush. The brush can then be
removed from the pipe by grasping an end of the brush by hand and working it free from the
pipe. A fluid fitting as shown in FIG. 4 and a machine drive fitting as shown in FIG. 4 made
from PVC stock material may be solvent bonded to the PVC core.

[00141] Although the present invention has been described with reference to
various embodiments, persons skilled in the art will recognize that changes may be made in
form and detail without departing from the spirit and scope of the invention. For example,
the wafer can be a generally circular silicon wafer, glass wafer, ceramic wafer, oxide wafer,
tungsten wafer although other types of wafers can be used. Further, although various values,
materials and dimensions have been provided, it is understood that these values, materials
and dimensions are only iilustrative and not limiting and that other values, materials and
dimension can be used. For example, instead of slots having rectangular cross-sections, slots

having other cross-sectional shapes such as semicireular slot can be used. Further, althouglh

various liquids have been set forth, it is understood that substantially any Hquid or chemical
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C~ 7. The article of claim1 wherein porous_ pad
wh&&g&lq&ys with the rotatable base by fillin one or
r'e 5% "sai d through channel's. S. The artiRqT&810+812830m |
wherein the porous material is cast or nol ded on the
can bg sk wittsuwifacdeapér adibdishasembl9 in Anordarict whte the@ARELtSI Ng: a
~ rotatable base with an adherent porous pad materia
inverttigui Figr cprople usiiansilomaslt, sudacisa, smnotiabakbd @hhiase buSai d
porous pad covering at |east a portion of tho rotatable
solutivas, dighypH @beipnsaid dovagHesbbnspar Blised dtud) ek M vehtidds fidnéd
flow through the adherent porous pad. 60 WO 200-
only by 40 @859 gRCGEMs US2004/ U22350 10. The article of claim9
wherein the rotatable base includes a first |ayer of an
adherent porous material, said adherent porous pad
mat eri al having protrusions cast on top of said first
| ayer. 11. The article of claim9 wherein the rotatable
base is a housing having through holes. 12. An article
for renoving material froma substrate conprising: a
rot at abl e base, said base including an inner surface and
an outer surface, said rotatable base having a plurality
of channels; and a porous pad material covering at | east
a portion of the outer surface of said base, said porous
pad material filling one or nore of said channels in said
base and interlocking said porous pad material with said
base. 13. The article of claim 12 wherein the channels
fluidly connect said inner surface with said outer
surface of the base. 14. The article of claim 12 wherein
said base is a tube. 15. The article of claim 12 wherein
said base is a disk. 16. The article of claim 12 further
wherei n said porous pad material covering at |east a
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portion of the outer surface of said base-includes
rotrusions on the surface of said poroug-pad,IRtSs al

WO ROHEhrticle of claim 12 wherein said pad naterial

covers a portion of the inner surface of said base. 18.
The article of claim 1XMein the pad has a nonolithic
structure. 19. The article of claim12 wherein the porous

Whatpeeleimedier i al i ncl udes pol yvinyl al cohol. 20. The article

1.

E‘ ]

of claim 12 wherein said porous pad material distributes
flaiadicfercopbtifigs; 1 nner surface of said base to the outer
surface of "said base through said porous pad material.

21. An artjicle for, renovin terial froma substrate
A A e e T P

r ot at alalveeh as Binérsalifadianga amner sarfede of said Baze; and an out er
surface; a porous pad material covering at |east a

portion of the outer.surface of. saj S rer Vi Ng
Pt er 0% Gitfesb it G G pfich BE e op Gy flor METBL
i nt er | sa@kiofugs wiatehialSatetlodkad eith Saircatpide bass. pad mat eri al

interlocked wwth said base maintaining the alignnent of

R L e

i nkdnogies one or node through channels fluidly connecting
said inner surface with said outer surface of said base.

g?ﬁle JinBle BF Lihig] P}gvﬁ%rgi l’sﬁlsi gzl)rglls rhatbidl LHREs d ﬂb?tlldﬁcﬁf e ifhep OUr CE

pressuri zed [ pressurized fluid in fluid
c evrfagn picatd rotatapiettiaset he porous material in the channel s of
sai d base through the inner surface of said base. 24. The

artL Ghile OF c1Ghl B RdbtaMbRY 18k uftRd rGnddRe QUiStinkae: MBi@ing &did

distributes fluid fromthe inner surface of said base to
t hesedoie extativgpiadece of sai d base through said porous pad
material. 25. A nethod of making a nonolithic porous pad

OIThaalidR &f E1RMPI WhEMB@ said porous material is a pad having one or more

nodules.

The article of claim 1 wherein the porous material interlocks with the rotatable base

through an adhering porous pad layer.

The article of claim 1 wherein porous pad interlocks with the rotatable base by filling

one or more of said through channels.

The article of claim 1 wherein the porous material is cast or molded on the outer

surface of said base.
An article comprising:

a rotatable base with an adherent porous pad material having protrusions cast
on said rotatable base, said porous pad covering at least a portion of the
rotatable base surface, said adherent porous pad permitting fluid flow through

the adherent porous pad.
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10.

11.

13,

14.
15,

16.

17.

18.

19.

pouring a conmbination of un-polyrnerized sponge nononer

@@Q[ugmg%al yst into a nold including said base, said
co

ination filling one or nore channel s i RCTEEIHBRSE;
curjng said conbination to forma porous pad materi al
i nt&F fgelk ebicloim hwksagivl theatsieble besk eaidega fai Ky of SushRas
mabehhShatkf th said base fromsald nold. 26.
Th‘g "net ho é&xigﬁglﬁ%?ne%éﬁa%s&agWteﬁ@w%w%m%aa OFPCPL| s
t r 844 Bt labarh rel ease conpound. 27. The nethod of claim

25 wherein the sponge material includes polyvinylal cohol.
28 Thell8c18Bt Hafh P i rein the base is a

rotat abl e base. Zlbe?é"# hg] rﬁ%{:lﬁggas&s iogsing g@’lW'é‘PﬁlWO@qfie
bzg‘e i.n%l udes channels. 62 WD 20051016599

PCT/ 618515697 929 yBpmaerial freen mumbtiott winpckiagm 25 wher ei n t he
rot at abl e base include a first porous adherent |ayer on
sai d basetataBl} bastsarirtabCih QuGRIRT ihsd, G- t abl e.base
havi ng_one og mﬁre t hr ouglﬁ c%anlnelrsggﬁgtaﬁog}g}?%etrSLf‘Taﬁ?’aald
flow BEEWEERE A IH R uzaliyiod clanagiel and out er surface of

sai d base; a nolded porous material covering at |east a

por t i om pofout peel rowral cBufifaR Batfa posBh s BASE ' iqus
mat er i %I i nt ocked with the rgt at abl e baes?lé.ﬁﬁg%&%g

rl hotl
articl e 6r  CIEEfH By Mpferad fiflmgee prorera st saixt dainmals ifi sdid basone

or nor endifiteslaikthgthid@uetis p&ANAEN Sith 3:3d bade article of
claim 31 wherein said porous nmaterial covers a portion of

t hg, . NNer rtace of said rotatable base. 34. The
a.rtj‘%élf:l SR oBith 125 el ecpase st mpprerfiasotitide. a
f iseidiopgr fusfacefuint bag said base to a rotating shaft. 35.

The article of claim31 wherein said porous material is a

Paghe Qﬁi\éierb@ R P&/hé}gﬂ gaid base is a tube.

The article of claim 12 wherein said base is a disk,

The article of claim 2 ein sai i i
e of claim 2 further wherein said porous pad material covering at least a
portion of the outer surface of said base includes protrusions on the surface of said

porous pad material.

The article of claim 12 wherein said pad material covers a portion of the inner surface

of said base.
The article of claim 12 wherein the pad has a monolithic structure.
The article of claim 12 wherein the porous pad material includes polyvinylalcohol.

The article of claim 12 wherein said porous pad material distributes fluid from the
nner surface of said base to the outer surface of said base through said porous pad

material.

An article for removing material from a substrate comprising:
o6
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nodul es, 36. The article of claim 31 wherei

es, . ( erein the porous

material interlocks with the rotatable b‘?ﬁ%’u $ob ,(gﬁ_g(p an
' P c{ alm 31

wo adkerwsmg porous pad |ayer. 37. The articlé o

wherein porous pad interlocks with the rotatable base by

Fi 1T NG R Qe MBILENQEN ifAdr Gurfdoe anitydn ke '
| . 08 AUTEAce. 38. Th
arti czFe of claim31l wherein the porous material is c:st

or nolded on the outer, supyrface '
met ho@lp@fpuwéffiﬂf@ﬂaco%%‘é'taﬁ% £ 8%‘%? ?@Pg‘éﬁaﬁr@gﬁ%% %*‘Sd a

f1 ui dpdsBtR rEheyigOnhQert fram parsouss, pad pomabepaddanatsridt er | ocked

with a rotatable base i . [
I e
subst %%‘?na‘{ﬁiéihi% e Qi @rieR gofpotchsipasen the Surihe 00EE/FITEE99
PCTI US2004/ 022350 40. The nethod of claim 39 further
i ncl ughhgaerd act of curing the fluid applied to the
substrate. 41, A nethod of cleaning a substrate

1+ Si B%1aimQ 1 GaRteRChE hige Bather istibdts pag & MdeTa 8or ous

pad material interlocked with a e
Do s S etebenanad

plurality of through holes in said base for_ i [
_ t
S@h0yrRQE BUGaiRAT funtiek erivding wisewioseipdespied ﬂl&ﬁosg@e[alofgﬁls "

pad material covering at.|east Wala¥

Carersine s GeR g pERSHEp ARG BARi AL JRRet &
s uhsbisatRSughdrpiasdrsistge ool tesd. d substrate a fluid for
renoving, material fromsaid substrate; and renoving

mat eri al ' . i
aterial from sal g SYPSE pab& Y rhatkidf dingba thidase the C-
inner surface of said base to the outer surface of said base through said porous pad

material.
A method of making a monolithic porous pad on a base comprising:

pouring a combination of un-polymerized sponge monomer an.i a catalyst into

a mold including said base, safd combination filling one or more channels in

said base;

curing said combination to form a porous pad material interlocked with said

base;

releasing said porous pad material interlocked with said base from said mold.

The method of claim 25 wherein a surface of said mold is treated with release

compound.

The method of claim 25 wherein the sponge material includes polyvinylalcohol.
The method of claim 25 wherein the base is a rotatable base.

The method of claim 25 wherein the base includes channels.
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30.

31.

w2
o

33.

L

3

s

35.

30.

37.

38.

39.

4 2. Th- method of claim41l wherein the through hol es of

weAoskmeuous pad fluidly connect said i nnelycﬁ}gz@%fnwat?
Ul 0

the outer surface of the base to distribute sai

t o] o) ad_surface, | 43. The nethod of claim41l
fgrﬁfer{g?tﬁ?#oil‘:@ﬂ?% W["H@" Hepotaipble bassinchyle 4 first aprgus 4shengnth t he
polagatsn padbise. renove substrate material adhering to the
porous pad. 44. The nethod of claim41l wherein the

ma I%ruiﬁall L0 bse renmove fromthe substrate is a thin film
part icr &§7™ % chemi cal residue, 45. The nethod of claim
41 wherein said porous pad material includes protrusions
or recesgughle UGe hiilveg debhackeairogdhahBard () B& BT NEow

por ous terial covers the jnner surface of said
base. R%@Q%”% S FroeGn 8I°5‘ieh‘?”5}f°%ﬂ’féﬁléibﬁseé,ai d waf er

i ncl udes copper interconnects. 48. A nethod of cleaning a
subst r ameldee apreisihaierial contimritilaast agmitils W SeloateesuMat o

rotati terial id,pad 0 coveting a

r ot at agﬁggpﬁégéﬁpggﬁ%m ea%aélnﬁ%{:of%i“ﬁﬂ” hrofaAbE bastr f ace and
an_outer C surface, a plurality of channels in said
baldé artiste of sk B bwkdreig tsapvuponiorisl fivadnGd ME: 2005 HLEED9
PCR4IISR004/ 022350 material with said base; said channels
fluidly connecting said inner surface wth said -outer
surface of the base, and a porous pad material covering
at! 'F @4igle of glappy3k whescipsaid praowsunaseriabenremeeonfonsaind ilbese f or

I 8 00t RYsaPloRfdbRI bafd OM substrates, depositing onto said
substrate a fluid for renoving material fromsaid

substrate. through the porous pad material in the
c h%gﬁ ﬁré‘i"% ofgta flo“%k?df’fatﬁgle pasg futlisgincludpe fiiting forataniing safd om

s akd tswbsiunakyrby rotating said porous pad. 49. The
met hod of claim48 further including the act of flushing

a i.d throu t he  pad
’Ifhé %ﬁ"ugle op cla1mgﬂ wheren?sald porous material is a pad having one or more

nodules,

The article of elaim 31 wherein the porous material interlocks with the rotatable base

through an adhering porous pad layer.

The article of claim 31 wherein porous pad interlocks with the rotatable base by

filling one or more of said through channels.

The article of claim 31 wherein the porous material is cast or molded on the outer

surface of said base.
A method of coating a substrate comprising:

providing a fluid into the core of a porous pad material interlocked with a

rotatable base having through holes;

applying said fluid through said porous pad material to a substrate while

rotating said base.
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41.

43.

44.

45.

46.

47,

48.

material to renove material adhering to the porous pad
50. The nethod of claimd 8 V\herpﬁ?uﬁtzmgmmgoeri al
rrm

W rm)%ﬁur I(ﬁ"lf)l(l) ) . )
Q% Be*Yenove fromthe substrate is a thin

40.

particles, or a chem cal residue. 51. The nethod of claim
a8hemerhed of claiin 4° puthsiisclpdioe thaeeof ginngfha b aprpsbietissi ons
OkypstrRcesses. 52. The nethod of claim 48 wherein the
porous pad naterial covers the inner surface of said
base. 53. The nethod of claim48 wherein the substrate

i ACPARRIT ElspiRg a SURBLEACONWEERS. 54, The nethod of claim
48 wherein the material renoved is an oxi de of copper or

si | i ceBntabing s s@tfstriie hﬂhfa@broﬁﬂgﬂa\tﬁd@iamteﬂb@«’éh with@m a
rising.. a rotatable hase having one or nore

substrate cg% S , _ I ?

t hr ough @RS AFE! B4 4355 InpRdiRg 0 INPYSEACR B¢ SRFREERCER | nner
sur f aggurang oBth@uEIEhol&dih kg eas@forsﬂa@;ﬁbctaiag Bdid BorB@IAHS

mat eri al cﬁv.erl n(g at least a paortion of the outer surface
of saiflPQ ‘é‘,th § P%ﬂc;ﬁﬁ%ﬁgmhﬁ_aéﬂaéﬂm‘ Cr‘i’t"%r_l“lgd’é l@_é%ﬂ a\RP‘F‘E“t he

rot at alpkR RS SfaONEF seid AR/ 6y rfsxlnb&ih@ﬁwﬂﬁ&f&&n%&&@ét d

rot at abl e base. 56. The article of claimb55 wherein the

porous, pad. materiagl interlocks with the channels of the
Pose. BNt Sugerg 1o 0B BeS ROV b POEIAGTTEAY The
arti clsebsohtecdndi m 55 wherein the porous pad materi al
covering the base and interlocking with said channels

fl uidl connectt ter s.grfaces of said

T ovmﬁ1ma er? lgrhe s.iax rls(ue tratg%?'o at aid.base,” . . .
base. ‘BB FHENEIY 1O G AT Y 55 MRSFE PR sai d fittings

are mated to said base by bonding. 59. The article of
chi metb&! offebire b whineinf the thiqugls helecdfwale parofid prddlufdly ¢dnnept and
a.r ' ' t et Ll T Lche.of . claim
SR AR O g bd bV SRR bt Bt

f perbuspgd surface. ,

The method of claim 41 further including the act of flushing a fluid through the

porous pad to remove substrate material adhering to the porous pad.

The method of claim 41 wherein the material to be remove from the substrate is a thin

film, particles, or a chemical residue.

The method of claim 41 wherein said porous pad material includes protrusions or

TECeSses.

The method of claim 41 wherein the porous pad material covers the inner surface of

said base.
The method of claim 41 wherein said wafer includes copper interconnects.
A imcthod of cleaning a substrate comprising:

contacting said substrate with a rotating porous pad material, said pad
covering a rotatable base, said base including an inner surface and an outer
surface; a plurality of channels in said base for interlocking said porous pad
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49,

50.

51.

32,

53.

54,

55.

56.

61. The article of claim55 wherein said rotatabl e base
! daptable to different material renoval tog
“#g?ﬁﬂgayﬁttings with said base. 62. An artid/'e
renmoving material froma substrate conprising: a

r ot at adT&erighyih sait kase: seil brnugls fluidlypomreetingpaid imet erfiaed
havi ng yanahiq¥si j ' [ an_inner suyrface
and an oo oxemicRBtace S beRZAR | R By P eehe
di st ri BuOTtey of thepeies swrfacearfoaid hae fatemdvalg e from
subst r atghis t he porous pad material fromsaid inner
surface to said outer surface of said base; said porous
pad material covering at |east a portion of the outer

sur f ac deRPFINEE PYo prid aubslente » BwidVormemevateeniterdal fro@ruid substrate
subst r altreseh t fe bt ' wth said
rotatablec%a?ﬂ%(%%Pﬂgﬁgﬁg%§%%Fgﬁggﬁiwggﬁngm%ﬁ%ran t he
porous pad, nater| % interlocks with the channels of the
base. d’?ov*ﬂ%éméq“la‘a P18 syfl subptaigd e ajihesaéd porotseagor ous pad
material covering the base and interlocking wwth said

c hBmedtisdfof i 48 foaRReelRlidNBe ic0pETusRAL 2 AHLSE o SHT s of
sqb%mﬂ§g§g. 65 . Jhe ﬁ{ticle of ¢ ain16i?3E§?@Pﬁ§§Q?%%
fittings ard fEtey 1dedns § ivavevppadysrieiahg. 66. The
article of claim®62 wherein the fittings include a fluid
f iT@iWO&ﬂﬁclfdnﬂ@ogﬁm\;\;‘meimﬁath@ @? lrefn@%,& %Clﬁﬂ-tbeﬁsz:bst;&bqs a thin
argiCl£id . 1erein the ui itting is a

nafgfﬁr ﬁag“ggrsi G k%%llc%fr?sf ¥ng. 66 WD 2(105/ 016599

PCT/ US2004/ 022350 68. The article of claim62 wherein

s ditg Medod phditim aderapanidpiusedd oatedilfifoRrde o &k al
regRyal tools by mating one or nore fittings with said
base. 69. The article of claim62 wherein said rotatable

beﬁe is a brush for scrubbing sem conductor wafers. 67
¢ method of claim 48 wherein the porous pad material covers the inner surface of

02/}! 2%}{* 0

said base.

The method of claim 48 wherein the substrate includes copper interconnects,

The method of claim 48 wherein the material removed is an oxide of copper or

silicon.
An article for removing material from a substrate comprising:

a rotatable base having one or more through channels that penmit fluid flow

between an inner surface and a outer surface of said base;

& porous material covering at least a portion of the outer surface of said base,

said porous material interlocked with the rotatable base.
one or more fittings mating with said rotatable base.

The article of claim 55 wherein the porous pad material interlocks with the channels
of the base.
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57,

59.

60.

61.

63.

04.

66.

67.

WO 20605/016599 PCT/US2004/022350

The article of claim 55 wherein the porous pad material covering the base and
interlocking with soid channels fluidly connects the inner and outer surfaces of said

base.
The article of claim 55 wherein said fittings are mated to said base by bonding.

The article of claim 55 wherein the fittings include a fluid fitting and a machine drive

tool fitting,
The article of claim 55 wherein a the fluid fitting is a machine drive tool fitting,

The article of claim 55 wherein said rotatable base is adaptable to different material

removal tools by mating fittings with said base.
An article for removing material from a substrate comprising:

a rotatable base interlocked with a porous pad material having protrusions,

said base including an inner surface and an outer surface;

channels in the base for distributing fluid for removing material from a
substrate to the porous pad material from said inner surface to said outer
surface of said base; said porous pad material covering at least a portion of the

outer surface of said base for removing material from substrates,
one or more fittings mating with said rotatable base.

The article of claim 62 wherein the porous pad material interlocks with the channels

of the base.

The article of claim 62 wherein the porous pad material covering the base and
interlocking with said channels fluidly connects the inner and outer surfaces of said

base.
The article of claim 62 wherein said fittings are mated to said base by bonding.

The article of claim 62 wherein the fittings include a fluid fitting and a machine drive

tool fitting.

The article of claim 62 wherein the fluid fitting is a machine drive tool fitting.
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68. The article of claim 62 wherein said rotatable base can be used on different material

removal tools by mating one or more fittiﬁgs with said base.

69. The articie of claim 62 wherein said rotatable base is a brush for scrubbing

semiconductor wafers.

67



