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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
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[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 include fine abrasive particles such as
silica, alumna, and other netal oxide abrasive
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is costly for manufactures in time and dumy wafers.
material removal from a substrate. Brushes are formed as sleeves and are slid over a core
support which is used to deliver fluids to the brush and 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 operational stability including dimensional, rotational and contact of the brush with the



[0007] To performthe cleaning operations in an
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processed wafer may exhibit variations in the anmount
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continue increase, cleaning engineers are also challenged to improve their associated
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 reactive 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
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includes an inner surface and an outer surface and has channels for distributing a fluid to the
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 surfaces 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
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[0012] Embodiments of the present invention are directed to methods of cleaning
substrates by cohtacting 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



the base and fluidly interconnect the inner surface
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sputtered nmetal on the wafer. [0015] In another
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[0014] Materials removed from the substrate by embodiment of the present invention
may include thin film metal oxide films, silica films, semiconductor oxide films, particles of
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



distribute fluid fromthe inner surface of the base to
the outer surface of the base through the porous pad
worb@sroiedo9 Preferably the porous pad material PCT/US2004/022350
interlocking wth the channels and covering t he outer
surface of the base for ol i t.hi
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t hrough channel s and covering the outer surface of the

pad nfﬁﬁﬁl §ah M tnﬁkéf&gf)@ {5 EGhAE Buidl P LIk cHRE inner s surface with the

dinment o ent 1nvention Is an art

outer wgfag? Beheafol FRgn TRealblls o BRI wR g0 8y Jvif ot e b

of the rotatable base surface including throu
to the ﬂp@r% PRAl cPYRAINg{he outheIrRan et B Dagse e aeeinnels @aiyg?r: positioned
covering the rotatable base may include a first porous
througihmut thetbasé Brbmooseater pgina of the kgse ta ap@utar edge afrilie base that may be
preferably all of the rotatable base surface that

intercagiitetedDyt surfabechaphéls althephasepansateanindovefslatiedstd gostion of the
t hrough the base and porous pad. The adherent porous

outer Qt?r?lac%if ﬁ{e' ke AR Eh@?oﬁﬁﬁ %a@ﬁiﬁté?ﬁl’ 8118 08€60R6rAH IR @Rdugh

[ ayer of porous pad nmaterial nolded or cast onto the

channﬁ c‘?laéé o?gﬁf%c%@%‘alln@f n the gs'e 9(881s{,r%1u963ﬁu18 rf]ﬁ)'ﬂ?fht% 1}1119& %'ﬁgce of the
base tg g&eﬁr’{}at%gsr | c§ @fa@e bgsdegt ; en%ﬂ? go%g% dmgg}la referably the porous
pad material in the through channels and covering the outer surface of the base form a
monolithic structure.

[0017] 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



outer base surface maintains its porosity after

bonding to the base surface and permts fluid flow
wobnrasoiém core of the rotatabl e base through heCease4/022350

channels in the base to the outer porous pad surface

. Layer ich. ma used f.or. appl yi fluid.to.a.
fuid Y5 et o2 PR o e T AcK ot e nytial on the base
cl eaning a substrate. [0018] In another enbodi nen Pf
may hape a 5¢c08€ gdheraRid AYer Of potoye PbmaisaalyRaldsd op F3sh pntodhe tirst
deposited by casting or nolding into recessed channels
adherent layer.o Ogtiotedlyesnei oy mare tyesgh, holesen dheabase mayaahed henfilod ghith a the
hol es in the housing base interlock with the porous
poroud pad Fategial. alhamihepene petous pad makegalaf cdvieeingar leass agadtion of the
material fromthe base surface during use. The

outer PARNOEHS MBS FoQB! diRPBon BN 1B baRRQuHSe ddd Rdrmits fluid
| ayer onto which a second porous | ayer is cast.

e
flow gﬁ%gﬁé & 5 iof‘]glquta{ e 3L %?\ﬁ@alﬂoé{%h‘t%ﬁg@&l . ttlti'e B&% tg AeSouter

alds I n nalntal ni ng e position

of the_protrusions or. nod of the porous material
porou pah e Vet B i T b dhectesanalaiae B AT leghufing fims

uni form contact of the nodes with the substrate
from g glsirate, ortHeaning 2pYsHReng of the porous pad materi al

and the housi ng base also elimnates or substantially

r §00ikS¢ In thaherdnshddngerafof ihreusesentinventiont thetpocarsiad Inyaterial is

occurs with brushes sl eeves which are slipped onto a

“depostas By baNnk 0@ nW1ding inb révessep charedlsw throbgPBsles BA®E base. The
housi ngs. The tw sting of sleeve type brushes and

chande® Anartﬁfoﬁgp/h&gggle&g Pg@gﬁ%ﬁsﬁs& BRIVt fife om?ﬂalaln@ateﬁal and

substrate sur ontact, uneven terra

removal .gr cl eani s.well as.accel erated brush,wear.
prove AR of i dor s it Pom A LR BT LR fg? TpBfpners
with the rotatable base maintains node alignnent )
may have ap aafe?naiﬁ ST PO Frst dRIGE aatopyiih mgecond petpys layer is cast.
during nounting, and permts nuch higher tolerance on
The infodecksigef thegoroha pad materiagwitn the hage #lse aids dmmattaipingtihe height
the substrateto be treated. Preferably the channels
and tHe pdskidnwif the grofufionserodedoiithé portoas pdd madliyl domnehetbase surface
the inner and outer surfaces of the base. [0019]

or its ERR @AM fdes Alork DRIfOMES&HMct bDE Mol Wit elelidBstiRE BRfiRe. The
nd materials for making a brush or pad that is cast

a
interl%%h&@#ﬂgg Bgﬂg{lg ?)5 M‘laféﬁitapar{dqﬁe ﬁ&fs%ﬁagg als8 eﬁHRIPagéSt ortsnﬁstantially

rusn can pe use renovin

mat eri al.s, rticles, or chem.cals froma substrate. .
reduces tthe twisting oP rush rolﬁars that commonly occurs w1tH]bms%es s?leeves which are

slipped onto a base housing or which are placed on two part base housings. The twisting of
sleeve type brushes and rollers may lead to non-uniform and irreproducible substrate surface
fluid contact, uneven material removal or cleaning as well as accelerated brush wear.
Monolithically 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



The brush or pad includes a rotatable base or core for

supporting a porous pad material. The base include an
wonmsro1iew f ace and an outer surface and a pl ur aCTUE201/022350

channel's in the base for interlocking the porous pad

to be tgﬁa%q f ?fexg b’h ; h ?Pngfsefél}] -érlh\% %§ﬁ Hﬁ% ?—{a'rl] ﬁh]bd‘fz&ﬁ{n%ct the

) and i s used for renovi ng nateri al from vari ous

inner angpier sudaces phEeRIHus pad material has a nonolithic
structure and fills one or nore of the channels in the
bEX9d 9 Eonbpdimeentsoefithe pissens drveniopingluda mathods ap mppateripds for
base. Preferably the channels fluidly connect the

makinigrartaushsatrpfad cieat i dast drhaolded directlyrdnae the@bret dved i@ sugpport the pad.
[0020] The channels in the base to which the porous

The pRASk BB e Uséd fARr&hbAGK Athtdhals pakicRS, &rchemdalmom a substrate.
mai ntai ns the alignment of the por ous pad material on

The b}ulgﬁ 8f ﬁ&ﬁhklﬂ?ﬁ?@fb?%}aﬂ@ b epcfr%%f‘er ’gcaaédrb%é?f matenal The

mal n al ns t gnnment

S at|al strlbutl n or. nod por
base e P sufAGe e oupey Hhiadt r@ﬁaﬁﬁféﬁlgy JE RS R8s for
' I nt erconnect the inner and outer surfaces_ als in
interlqclsmgdhe peropipadomaisriak with gherhagen Tlite PPIOHEPAS maff‘él@g%wers at least a
the base to the outer surface of the base having the
portiopef theoupadurfadesfitbd base and st wed faniremoving mai¢rial frome various
Preferably the porous pad material in the channels,
substrhie® TROSGro abtefiglags aanéhdlitat stewretiang fills ene vt gvore of the
surface of the base are nonolithic in structure. The

channélg tHeHaSe Wn%@o@l&)’th@ WBRIuE ?E@ a8l WRY tReSe! Preferably the

ndergo a scru ng to conplete a cleaning operation
bstra t hat I
oo g RO B PO L TR0,
substrate can m con t f
o HREBE ke efiiel® S Phe e ch Uity Dob Bl rssipgked by
substrate will benefit fron1a brush or pad that can

casting ef impkding ntagttaing thelallignmantadiihe perauceastmaptidPrdhe teteting base,
of fluid to the substrate. Even nore preferablythe

more prebahblatie oaksling dremelditg dfrtherpalmbimednsnthe értegrityy dipnweeht, and
or cleaning wwth a brush or pad that can deliver

spatlaﬁéﬁl@ﬁbﬁﬂbﬁ @f AU JF AP RBES PAANhAtEAIRA (RERIRINE: Kike.f CHirthels
to the substrate and nmaintain consistent and uni form

which 8%2?0?%?8 heIt 18551‘0?{ (ato'h%'e?'s ce8ish I&?d dﬁﬂ%ﬁ*e Wsﬁ‘fbuhgﬁ‘ of glmd from the

I'n ano er enbo nent a

, Vld f or t he bruHF d. hthat
inner BisFa5e 6 schareiCant ATeEBVEER i e PSR PoE gof terial in

foammaterial filling the .
contact with the substrate. Preferably the porous pad material in the channels, the inner base
surface, and that covering the outer surface of the base 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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t hrough channel s of the base are nonolithic.

Preferably the nethod includes formng a nonolithic
woan@sudead naterial on the outside of the basecwhisedw4/022350

al so interlocks with channels on the base. The nethod

the suh%fag%%ﬁgg%ﬂ%ﬁ%ﬁ%ﬁgﬁa%%%gﬁg}o%k grnci%% rgg(girtl# éﬁf{lsh or pad that
can dqiier BRSBROHIET O PGS RRETENE A6 6 SPoviae e

article. The article is released fromthe nold. In
maintainsphwsterirand diniferme confaghof sdbrpusierp/andle prwithdhe sigpstrate.

the brush or pad such that the porous pad materi al

c 002 g andikerlkatbedanoht t draethod dugrof wadforahgkingthe forishi argpad

t he through channels of the base are nonolithic.

such tiht@h&padhy pﬁ&ﬁaﬁﬁhﬁmehﬁ%{mdﬁ& AT e PGro@s U natefiatfilling the
por ous pad mat eri al the outside of the base which

throu%eﬂ %%nlaé'ig 6F Q%Y Mk annjgﬁﬁw ez"réfe?efbf& e rﬁ@cfl@d 1nzﬁﬁeyﬁ}rﬁﬁ§jg

€S pouring a conpblnatli on of” un-po ynerlze

A X T A U ——

t he base, and then curing the conbination to formthe
on thegpas.c|lhe mFH@damqudeP@ng arenkagtion ghnnrpplymepzes pergpy hase
the nold is treated with a release agent to aid in the
monomet ambecahlystintorpomoldiin¢liiding direoase Jiting pnejot mprs. chpmgdein the
Enbodi nents of the present invention nay be used to

base, &RPihyn codig e Sombinatibs to Ri@shoirtiak. heskide fsatleased from the
renmoving particles, thin film or chem cal residues

mold.f fnq?[ﬂo g%fﬁ%oéﬁ?r{e'n? ta)&né%flo@}ékiﬁ&%@édeﬁ)r Stiktheafie BHish PDPFad such that

limted to sem conductor wafers, flat panel displays,

the po’li%{r}sd gil n%allécéﬁal cgger%%tthg Bllseda%yi It eﬁﬁ&ﬁ'ﬁ%aﬁl‘c’m%’c&qgﬁﬁh?g the through

a ousl ment's resent I nven

N e T e —
base with a porous pad can be used on an_ nunber of
porous pad material o themugsidernfithy baseivdnch dpaimatockayithshamnehy efdhe

on a variety of cleaning tools by sinply changing the
base. dihe m¢thodineluides pourng a doatbisatntad ubepotyonerizet] @drdus baseemonomer
rot at abl e base so that the rotatable base and pad can

and a B&afyef itd Helbold iﬁ'lb'ﬂﬁfrﬂg‘iﬂe BiseCtiBiABI0RE 0P ok M¥hdlYin the base, and
matérial fromthe one or nore sSsurfaces of the

then c%#‘iﬁg ttl{eaéo%’?bmz[tl?)g%g’ }orﬁijtYl %ﬁ@@oﬁé AticlE qp&%aggdqﬁ&n%olﬁh?’referably

I'nvention nmay e use

the mold is treated with a release agent to aid in the release of the monolithic porous pad
structure.

[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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provide a fluid to the surface of a substrate for a
cl eaning or material renoval operation such as a
wohaeosioaedoo nechani cal pl anari zati on or post CMPPCT/US2004/022350
scrubbi ng processes. By interlocking t he porous pad
t he

: material wt bas

inven{gy ffosfes e b pbfubt 8 et Gdane ﬁ%%%%gﬁﬁr ohihging the one
and twisting in enbodi nents of th res i nven

or momg fHURgHOALEATE {0 Peefnaededio t@r rcrrrtﬁ’alriva ﬁt e FUpta Bf gﬁae and
twi sting conpared to slip on sleeve style brashes.

pad cangeifoiro tlzdir Budotson efgdeaning digerppwses materin) &ivr) bA one of m@re
it my be used to distribute fluid to both roller and

surfac@osf thy pébskrase. fi xt ures. The porous pad material in the
channels may al so be used to control the liquid flow

lf'1 03} R@vadt e%u§9 Wn@todiRedthBf i pEdsemtifiventidh A Beawsd to
e nunmber of perforations or through channels in the

prov1d@ QURIiA%, HQ'sH g@ew&eahsﬁﬁ [£2Rsd Adid ?Ilﬁ'ﬂatéﬁaﬁ Ferflbvat Bﬁ&ﬁﬁgn such

area |ncrease srgnrfrcan Iy |ncreasrng

ove t of | d us Th| artl cu

a5 2 R g B ez B pOT VB S DI TPty B mibriocking
channels in the housrn% reduces Iocalrzed nonuni f or m

the porqus Pafl meptestal i the bsasthp astourpd meteriabip held inrplage rgigtive to the
the flow of |liquid, the porous pad causes a uniform

base. plods snisadigouichtampl tiwdmingen efbodieedissif theppresant inFhigor substantially
turn can be used to formthrough hol es that ensure

reducds b kliR@idle ERESh GhlKideardrtWssting @6Ripu@d b slifs aursleavanstyle bafshes.
liquid and are uniformy flushed which inproves

An adﬂrf%{lélcaldlvgﬁtg d GRY plesddt ‘Pﬁ%ﬁﬁﬁne Rrash: A9 bE ﬁé’éﬂctg itibute fluid to

m nat es neven wear of br ash.

both e AN 8 Q&F@aa%%a‘areaiﬁﬁgpﬁf%%r’ LB oge’t%ﬁhg Sy e

elim natl a ansi and
used tg gpRiER| chs B4g o ShF i ROBE AL 08 SHOats: s Rlovgsfpg number

a core. The brash cast onto the core elimnates the

of perfosasibnk or thypeghi cllanngdsiin the §owtingepra tribe fderscased and el gize or
with mounting friction brash sl eeves onto

surfac€ afed 3ndPEBERRTHoGNi Sk fidddH yDRAYSNEShE 0021a]l ahmoupbeitliquid used.
ot her aspects, features, benefits and advantages of

This i§ PRLENBAF L FRAtROEs SR lﬂ‘t"g&ﬁ%?for;htmh@ R tHRBugM dhlanf&s in the housing

apparent wth regard to the foll owi ng description,

reduce?gg%?.g%l@ﬁqufmm?}g?g 6P m%?%%@%ggg?%ﬁ é‘)y‘%frﬁ:tmg the flow of

liquid,I tﬁg %E)lpou(s)fpa("i1 cz?uosleé 5(1) \1/1vn1%cy N Ig]rggslu%e u1fdlljlp inside of the distributor. 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 onto a core. The brush cast onto the core eliminates the need for

special mounting stand and time associated with mounting friction brush sleeves onto cores.
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wi th through channels useful for a rotatable base in
an enbodi nent of the present invention; FIG B is an
woRkbosatiézadi on of the hollow cylindrical tube weChyuszm®4/022350
or nore through channels filled with a porous pad
material; FIG 1C illustrates a rotatable base with
filled through channels including fluid fittings and
tool mounting fitting: [0027] F ' schemati c
illustration @Eﬁ&ngég&Fh&iﬁml ength of a
hol | ow cyl i ndrical housing base in an enbodi nent of
t HO25} Ensatt: othey @pRectnicaiegs: briebtigmdadxaases ol M qrpediments of
outer surface of the base including a porous pad
the preseneinveritioni witl bepappareat with cegaustiodhs fadlewikgdgsadpidern, kppaaded
[0028] FIG 3Ais a schematic illustration of a cross
claim$ @&t dcopmphrofige dheitgngidie:of a hol | ow cylindri cal
housi ng base I n an enbodi nent of the present invention

W§026] BEQUOA i161Ra51E 5 Srost BR bR ARK I Eﬁgtﬁ’ofi%llb%yhndrical tube
outer surface of the base including a filling or

with tﬁr%;ﬂgfli 'cl!?z%nglfs u%@f&?fo?%éro@?a%le%‘sg {rl ?'ll er}%é 'ﬁl?ﬁteéfl th'é etseélt (jjlnvention;

| ng or a or connection of | bas

Fic. 5 2000 st o R Ao e i Hanncs
~cylindrical housing base in an enbodi nent of the
filled prbgepprouspadmnatenaliil@. 16 ilBstpics Aseta@ble bashwith {ilsd through
surface, and the outer surface of the base including a
channtlslihédlading flutbfiinigs gndfoobmpantongSittingt material with
fluid fitting and a fitting for connection of the base

t poo27¢ IFEEM R dcBehatid PREBtiohloBa cfosk SedtionGligiBahé tength of a

di agram of a hollow cylindrical tube useful I1n as a

ol BP0 T e M B Gy o s
BB TG i S R G ions

shape housing in an enbodi nent of the present
protrusippg AR thePagi sUKag8: adher ent porous pad | ayer covering
the rotatabl e base and a second adherent porous pad
miA028] FIGndA dedsahemetis illusirationt dfe drpgssectimhadergithe pengduef a
pad layer; FIG 5B is a schematic illustration of a
hollow cOlsdrRaChdBhgB0 th dléntshdan@iteif tief praseit Rivestha@peith through
housi ng base in an enbodi nent of the present invention

channst the ifHeR WG Eh AL Dutel BR AR B theHakd AeRidaidch FillRg Y b6Vering of
surface of the rotatable base including a

a porous pad material without fluid fitting or a 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 connectioﬁ 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 core for embodiments of the present invention illustrating different through channels filled

with a porous pad material;
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filling or covering of a porous pad material; [0031]

FIG 6 is a schematic diagram of a cross section al ong
woheosdiievet er of a rotatable holl ow tube housi RgThES®4/022350

in an enbodi nent of the present invention with holl ow

t nnels. filled with r ous, nmat er,i n .

o 3P Brgr BB e normest S at iR BRI w8 1§ e 3 ghg sk shave

~material having protrusions., [0032] FcJé](pa 7is a
housing:inarsmbedamey PhHegressnicinyeion yith radhersng perqus pad layer

di anmeter of a rotatable hollow tube housing base in an
coveripgitiediotatatile bisetahé apeemdradhérmnicqorusrpadingdictivd Inhadded or cast onto

t hrough channels filled with a porous material, the
the firktHd@EreftibdragepaafilaydtcFIta SB is aschionahtisiillistatipn bbb srgeaskction along

material and the outer surface of the base covered

i is8in dd\GhbisimentVrehd pebe ivention with
the dl%%tgrs? %@%@H%R@gogﬁ{sﬁdgﬁg éllr{:]&%ll agr am of aﬁ%ot at abl e v

ol.l ow.t ube h i [ ' - -

trougl a0 4R A BRFEg olioh BnEpOFLRERleuslc biE ncluding o
... covering the base and a.second porous pad materi al
fillingQf158Y§THE A & ROFRISR §’E‘atf)‘2ﬂibus pad | ayer that has been

nol ded or cast onto the adherent first porous |ayer;

FIGO31BEIG. is asehemeiia dagrpmg #raress sectiongdengstbe diampter of a

al ong the dianeter of a holl ow tube housing base in an
rotatablethotoweutie lafusinydapy ivsmrembodireerit iod thevpredenbiny enticmaitiehollow

hol I ow cyl i nder with through channels filled with a

through dERhndIOTNSBWRAG PG RIthatbrial ahe oftet QirfeY bf Beehasé cédeeed with a
ase covered with a first porous pad material and a

]ﬁa%igiol@g ial including protrusions
porougggcgl?llgtﬁgg{ e s%rH%%‘?%us pad material;[0034] FIG 9

[ tic diagram of an enbodi nent .of the.present
BT ERE s e b gl adTes Sl Gie OGRSy
substrate; [0035] FIG 1OA illustrates a cross, secti nl
rotatable hallpw et pseingibee wrastempadgaent of fhe presept nVeRiqn Wit boliow
a cross section along the dianeter of a hollow tube
througioehsinmgs filedwith agereusoaeranthe afnet husase of dretbaseo@veredowith a
wi th holl ow t hrough channels filled with a porous
poroufBh®hiattkiabatd the Sultkigfacs of flrtRasdOfoveRd idls & poue padimaterial

wth a first porous pad material. FIG 10C illustrates
inclu(ﬁné;ﬁtgﬁﬂsigﬂsr'md by conbi ning the conponents in FIG 10
A FI' G "10B;

[0033] FIG. 8A is a schematic diagram of a rotatable hollow tube housing base in an
embodiment of the present invention with an adherent porous pad layer covering the base and
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. 8B is a schematic diagram of a cross section
along the diameter of a hollow 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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[0036] FIG illustrates a cross section of a brash pad
Wth protrusions; FIGB illustrates a cross section

wahkasgiédee di aneter of a holl ow t ube housi ng basetSzoan22350
enbodi nent of the present invention with holl ow

annelsflll d wt .US

| UoB4P Pk 288 B erairdifnnlly % cBRBRIRAESE e pbsmdhiSation

in FIG Aand FIG. 1 IB [0037] FIG 12 illustrates a
cleanipg gagOLTBeNei SYHEHS o4 2§BRETHY base tube having channel

grooves in a rotatable base surface for interl ocki ngF

w0851 FEG.poroillsstiriesen erassesecadn efnalbmush pachwith pratasions; FIG 10 B

al i gnnent and position of nodes on the surface of a
illustrited O uSsPadtiombleng de diavierer oitp hélbovoade hsuwifgbase ih 86 8MApodiment

FIG 13 shows a phot ograph of cross section of a brash

of the ggésglﬁqn%h@n ithHoNodthfoulA S RantR 1S Tl IMRY P8 Bordl§ material and the
terials of the present “invention; [0039] FIG 14 is

outer s%nf‘jaaggf f%%nb%e é%v dqxu }{@h{)s? ggrota? p#(ﬁﬁ'&ehgl 'ﬁ@l@b Rli@%kes a brush

onto at a € present 1nventi on;

ol 3 o Sl DA PRS2 1,

pad materl al cast onto an adherent first porous
nal(ksﬁ] di1Go hl4 illusirates BIceoss session £f @ bryshinag Wiy proighsions; FIG 11 B
holes; FIG 15Bis a non-limting illustration of an
illustretba diosesectiof alohg ther dismater dha/kollavoubehoasipgbangsn padmbodiment
material cast onto an adherent first porous materi al
of the PResdnt'ifVettioR Meth UMM Bitsugh Chsiret fllddOPHH 4 pbiots mkeria$; FIG 11C

an illustration of a material renoval pad of the
: 1§ t
illusteBEE R Bflsh %W Hp/gbt%éﬂtﬁﬁgbg %eg?)gﬂ)é)ﬁgﬁtﬁ gf/lflgﬁq 1RLASHIG. NS,

i fluid and tool. drive n t
R PRSP et & eeiOrer ool et rhbF Bavipk b
rot at abl e _base caore of t he present | nvention havi nl
groovesngy iofuahie base sutacsi far il tYikythe PPEQUs fagsmpigeal and
core; [0043] FIG is an illustration of a cross
retaining¢hé alignofenbandspasitical ofmedes er the surfarfe af Repopeusgadimaterial
i nvention including a porous pad nolded into channel s
coveriaf tile b3t stufidlee core; [0044] FIG 19A is an
i I lustration of an unassenbl ed rot at abl e base core
W[dd38] FIG. 13 shows a photograph of cross section of a brush molded onto 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;
[0040] FIG.15A is a non limiting 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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i nterchangeable fluid and tool nounting fitting; FIG
19Bis an illustration of the fluid fitting and t ool

wonwstoieryofitting inserted into the base core; PETBS2009422350
is a detail (A) of the joint fornmed between the base

c t fluid fitting, [0045] FI.G .20 s - .
- Ef Pl s s Hhiepinl oty phpoliGlecitt dmiitay invention
) detail; [0046]. FIG 21A is an illustration of the
including apefauppadmelded intq ghamyelsiof agetaapls cpgpand kgvinsipger¢hangeable
view of a cross section of the core (1920) of FIG 19A
fluid 4nd0aat]drive Groudfing §ittingomabe cerect i on of core in FIG 19A

al onga rotational axis of the core illustrating
P[0T ETGE. 10fis ah dhisahisoranith tofatahlg badealoesofi the ptesent invention
rotatable core; [0048] FIG 23 is an illustration of a

havin%ﬁﬁércl’iﬁ?ﬂé_@z}ﬂil@ﬂuifdi dnlinAEhintih® $lngldn fikGokPA, [ 0049] FIG

4 is a’l ustrati on of anot her enbodi nent of an

RO £ A PP P, i i or o

ilLlustration.the fluid fitting of, Fl 4: 10051] FIG
prsens gnyERlign (oTialis § Porhis past mplded faed Fanngls o gl PRgtore

fitting of FIG 24. DETAILED DESCRI PTI ON [ 0052] Before

¢ HUO44] BEG O Acis hp dki i obpmiunaseamailed Etelable base apgeivithy

is to be understood that this invention is not |[imted
interchamgedide faid andube rmomitieg filtse; FIG. 19B is an illustration of the fluid fitting

conposi tions, met hodol ogi es or protocols described, as

and tobBDENtIRYfittiAE Ynsettéd info BleHAsd CorOFIBAOCSE #actail (A) of the joint
term nology used in the description is for the purpose

formedbefhRRG i PRE bREAM fGHlrRfingter ST ONS of enbod! ment s
only, an to

I'sS not | ntende imt the scope of the

SIRRRERS B o MBS ot 4 higdfong BHER G, B debl
R S e DR B SRl el S5 BRERS 199
unl ess the context clearly dictates otherw se. Thus,

FIG 21 Bris ex@mpdles crossfseeteamcef theocere (E92N0eFIGil8Aa ref erence
to one or nore channels and equival ents thereof known

t p0O4TPFEG sK islactbsks Redtiod clicbre iATIGIOAf Aotga rdibticmabaxis of the
defi ned o;hermﬁse, al | technical and scientific terns
core iHSRGHAE HRLEMBR\GE chdificRANE HBASH RASs ASthe 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. 25 is 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 limited to the particular molecules, compositions,
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commonl y understood by one of ordinary skill in the
art. Al though any nethods and materials simlar or
weguiswaé®nt to those described herein can be used/uSz04/022350
the practice or testing of enbodi nents of the present
i,nvention, th ref.erred net hods, devi
methog iSRS oF Broipests BRETRIL AT B iy Taru B 3o AL inderstood that the
_nmentioned herein are_incorporated hy reference,, i
terminQlagy; Usgd Hethe idasariptiph isfer therpyrnase @t dssCHRNgdh BATEHaR yeagions or
the invention is not entitled to antedate such {
embodlineotsenlly, andjs nat interdedfto fmitothe senpeef iwrpregeppmapntion which will
Al t hough the present invention is described in
be limitedjotlydiyi the appended tlainscr ubbi ng of a sem conduct or
substrate or wafer, it wll be appreciated that other

S [UBBY Al:RSst ARY bBARIIIER S Gk dHer&RAhE th Y abpéhdeBERAAS the
and apparatuses of the present invention. Further, it

singul\é\lf‘ @ninp e%’apﬁ’ﬁ"?ﬁh t‘t‘ﬁg” fnlgﬁ}de :Pﬁfrglrrgfé?%cg %nﬁs?&x@c&‘ﬁ@%&ﬁfy dictates
subStraté or wafer may 1 nclude a bare or pure
sem ¢ondyctor substrate, with or w thout dopin a
othersggir B0t GArTD SEPROEE (4 & HPRRRe! et e e g onor ore
sem conduct or substrate incorporating one or npre
channgls nd eqyixglents thareqfkpown sg those slﬁ}left@sfgﬁ A, ang poderiht Bgless
i ncl udi ng copper or copper alloy interconnects, other
definetlyqtiecs wiske, llitzshniatlesdiscientifpoeshs ngddeeinhavethe same meanings as
sem conductor |ayers such as substrates having
comm®AIY GRIBFAHAHyY ¢He dfRsdihad Qkill(idltkd ardeXitb@ssh @y methods and
substrates for processing other apparatuses and

mater%lijs?@.th?igﬁrl %léﬁgh\% nf {cﬂho&a({ég%l% Shlgfe?xy gan DEME ?ﬂﬂleﬁﬁ&tice or testing

d
es, etc. t wll be clear 'to one
f.ordinary skill.in the.art that s 0 h iR
of emfocifieis Bk L Pt s ) mfiBayglelF B pRrldls are
anot her order. and/or wth, var.i ous, sol utions dependi )
now dggratbedh Allpiblicatians mntigpaskiereipgrq 1&9%@081&41@/ gy Nothing
For exanple, different cleaning solutions, such as
hereinfatebe canstroed agan ddsaipyiorpihiat Gk dovestion i not ietitiash tg antedate such
amoni um hydr oxi de, amoniumcitrate, and hydrofluoric

disclogg bysdiud ofgsricr diventiai.ur es of sol utions) may be used
in one of the brush stations. Al so, other systens nmay

| PS4y A 1@BEaIPHe ShesehEthi&tion 38 ddsWRb&T in"BRh RinkHéwitMehe scrubbing
brush” stations. "Moreover, other systens may omt one

of a s&%i&g{i)({u%to?fsuﬁﬁl%tea&qy&eé Eﬂbi{ll%saé) }e%&?f%cﬁtﬂgt &ﬁé@bﬂ&%a‘t’%ﬁnw be
addrtional processing’sStations, such as a statiomn.
0056] Sppnges or. brushes in the form of o
proceé@pg Qgégat%{;@gt%ﬁ uTon! na'iaw]aratuses of the present {ne\fglllt%:ne. al%'rt%er, it will
be appreciated that reference to a semiconductor substrate or wafer may include a bare or
pure semiconductor substrate, with or without doping, a semiconductor 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 more 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 modules, etc.
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wal ki ng and twi sting on their brush cores and have
shorter brush Iife. Rotation rates for brushes

waqgemsriaéi9y range from about 800 to 1500 rpm wi POTAUSZIOMH/022350
about 0.8 to 2 pounds of drag. Higher rotation rates

T T S L UL Mg Bl

degr adati on_of nodes on the brush or pad. Cast qon th
cleanigg pysteip desraibed BeteH Hay OF T Bhinothenerdes aBWOf Wéh yageusolutions
i nvention can be rotated at greater radial velocities ’
dependimgawpsn thehwpsteain apsubsiantk layer being cledussl. thprienamapleodikieregt
of the base core with the porous pad material. Wl king
cleanihg kelugons) suwthr 8 ssatém datee andrisgprepilaticaivl, icheic cids imonam
different location on the core. Twisting refers to

hydrogide eaﬁﬁmbﬁ@ﬁfﬁ&at%%rﬁﬂ%&iho@ﬁ: BRI RDNQABE miAiBres of solutions) may
original alignnent. [0057] C eaning and nateri al

be ud QAL BRI, Al RhaDSsHERTY £0uE08n 9?“59%&1% or .
dei on zed and mxture of chem caI s in deionize

two o gyt e Brvghe BhPe RIgrep iy ver TPISOR T QalkBt Alyore of the
such as EDFor NH4F; NHAOH, an organic acid, an ammoni um

abovegsationg/ptepsansk Ban ;@1@@,8@dlt@p@mﬁme§sm& ppag@ns@ pich as a CMP station.
surfactant; a basic, a neutral, or an acidic pH
e (8056D Spenges oFbrushesinphefonydf oeftiamable skeies Ham&pyobiianys with
be added to the solution to adjust pH and help

walkifld SSDivM Girpltnf theie beRaicofgSndl hkw: shoppehrusikiifée RdBitéon rates for
exanpl e of the many different ways in formulating the

brush& %@Qfaﬂg éérgetﬂdnq Bhdi 8@9%’1%&?&@9{ dﬂdﬁl atbut §8%h 2dotinds of drag.

4% NH4A H by wei m xe
ngheé{cg:ﬁtgqnér%geg agg&r The ﬁglil 9r% %eé%ﬁxﬂegg)%lz%ﬂt cie %n Cfa&elI {e however

dei oni zed wat er or corrosjon inhi ors such
this g AG FARIOACETASA0R108 GO LBIDIN ST BHL AR R CorS brushes
solutions. It should be noted however, that the
descripecineampbadiments o theipsesgot invéntionsen by ratatedat giehigneadi velocities
the cleaning solution, and that each conponent in the
becaus®ihgy camoraslkoer tvéguldae eslintyylodkihg of drtbasheste mdth thé gobrous pad
has simlar properties. [0058] A nethod of cleaning a

materfall! W%i%ng feférs 36 Bﬂréé@ Aetieb @i Wi & ofathé BRusR t& 5] ﬁﬁ‘féiéﬁt location on
nmechani cal polishing (CVMP) operation includes the

the co%e%1 eP\%lsﬁFlg ?e?@x{s% 03 r?clu%@(ﬁ]#e'i‘ aflbn gp{loqfu'l Iou% BIER VG mal a11%nment

he sur ace o e sem con or wa

p t hr habrusht toab
LU Bleshinend Hande Foiou spibionmy BRR mieyda 3 @%9 method

nmor e through
of the present 1nvent1on include but are not limited to deionized water and mixture of
chemicals in deionized water. The chemicals may include fluoride compound such as HF or
NH,F; NH4,OH, 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 added 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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hol es of the rotatable base and forns an interl ocking
nmonolithic structure with porous pad material on the

weoeundsaeesnf t he base. Even nore preferably thePpomsem4/022350
pad material fills one or nore through holes of the

rof atghl e. base and for an_interlockin NGt Ri o
water (FhERA T GFR FOPon S e ol S apSERRT R, et acie
. the guter surface of the base. Brushes with .
deionie @1) Bakar A5 CHBAUSIBHIORCh A% Begpiiagelgmey ali be used in such
wi t hout through channels in the base may have cleaning .
cleaning solntensy lieghonlshheraitedimendven Iteat sppresent inyentien i mpt hwéed by
of the substrate by a spray nozzle. Preferably the
formubtioahohhs clrapmiap colatipacindale chel cdngromemgn shawwmbatiant thay be
interlocking structure with the base. The

replace@ BY QAR CREMWAS @bt HBYIMAMPrERPRRY 1 nt erconnect s
wherein the cl eaning chem cal transform ng the copper

I ] [
B35 RpkiHFy SLALARRe BhuhlR R ST ARGEMEL R v ffor bl
surfa f sem conduct or fer Vi . ' .
mechiphiah Pl (AP MR EnPOLes Py AEP RO SeRE Of Fiteria
materi al cast onto a base and forms a nonolithic
removiahehemienl k¢ Hg sytfpercefliihe sapicpnductos yefersapd peclgrably thepugh @tbrush
is not limted to, renoval of from between about 100
that isaagisintmabasacdrea Ryeferabbyp thepysdaus pad nuteriahélls opper mose tirough
| ayer fromthe surface of the sem conductor wafer. The
holes bf @8t@stabRiRke anfobht ah int@Yodrigfhsidtelic sreat@dvillty porous pad
rinsing the sem conductor wafer and the brush with

mater%)ii%ng [e}ie]fsﬁﬁa fShe bRe! EVRY fnolrﬁﬂgremgtﬁg él%?dﬂ@ﬁsepa@l%ﬁgﬁal f%jlls one or

romthe surface o sem uct or wafer an

hebr ysh pr.i.or | eani ng.or treating. econg . .
more fS¥ ksl ¥ rakfic SRR i daBlet il RRBffic structure wit
scrubbing, and_the rinsing steps can be perforned in .
poroup pidmalsERl onrihe iRNeE 4p¢ Heupb SPHAE Qhith Dasgy gﬂas?lewﬁe interlocking
oxi de | ayer having a thickness between about 5 _
porouspad andoyase sinebtetod but Bitham guorgnshannels indthe baseaoey bivetolganing
sem conductor wafer. [0059] A nethod of cleaning a
and mitefihbemovhl chesidnlcapplied tothewaiffare afftiesubatrath @yiacptay nozzle.
mechani cal polishing (CWP) operation may further

PrefetaBl§! tHBruSIP RAY £pdrbBGpddiBaRARUBEMRL alhéhdHARE BltePddkit: structure
'ayer remaining on }t)he surface of the sem conduct or

. 1 ' [ Lna. :
it . he SRS A FAPHE Sl b e i
chenﬁ(p:%;t?' ggglo gcaA cg?éllég qygqa grtf @%%ﬁ@caetcﬁgﬁeese?rﬁggn ulélt%lg wta eartinto a

water soluble copper oxide 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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brush is interlocked with channels in the base may be
used to renove an ultra-thin chem cal oxide |ayer,
weuels/aes9prom a substrate as part of a post CVPCT/US2004/022350
cl eaning process. In this process, an acid such as
hydrofluoric acid is delivered to. the_.cor .
brosh GO Grele s WaEne. T e ope RRRPwd Bunsare ol Mfpifiom. e
material in the through channels of the base cor eH%o .
scrubhing agd thednsing siens<ap ba Patiompaddp A hrnshdiox. (The tegted spgfrate will
be applied to the surface of the wafer using a
have asqupagerxidd Bo@Havingssthickaess detveasg sbewPsangstreme Ambxioge 30
may be etched using very dilute HF and brushes
angstrbiik ©h ltRcsethcyvof the demizbadwdbevifase. Hydrof [ uoric acid
with a concentration of about 0.005% HF. can be used

t 089 AMEMBd 6PEEARhS £ JurtRERY @lseicoh@KSot WABr after a chemical
approxi mately 15 angstrons of the oxide. This oxide

o IPRRSATAFE 1B o 5 MRS DL L0,

t he oxide | ayer, wthou iLng the surfac .
coPeh B SHEEIETAAN A Hegyiére B ho SO BT JE ghp fRgtrolling an

surface of the workpiece so that the surface remains
amourtyd FbPhiin the clepping|chemiqahihakBews thretgh) thy brush cast gnto the core.

greater than approximtely 30 angstrons, a controlled

t (0060 hestetashontay core bese suchFbat thhpereusnpasl metatinldiosming the

renoval of netallic particle contam nation (which may

brush REinteMeekd0K @ Ehninsls @n tHebalXnd@ bE e tbRemEMParP@lkiaghintBiemical
process) is inportant. The netallic particle

oice S3EL S S RTS8 R ol AP B PPEe, n i
di l ute.concentrations af .HE (su s 0.005% HF) s e

procedg, i it SR EVBILORE Akl Tt ¥eelle B by PEITE Bk glr oo
upon the depth of penetratjion of the contanination

wherejihlgwe Huowshi the ppigyepad majetialinre throygn ol eihe Pese core to the
contam nation is nore than 20 angstrons bel ow t he .

surface 0f thedeysha Alieghasivebyothe epidmaay mappliedito tha puthecernd dlaewater using a
The anmpunt of oxide renoved is determ ned by the

sprayggoncentration of HF delivered to the brush, the
di spense flow rate, and tinme. For renoving | ess than

1R PsLEQHE 80 al?%iﬁaﬁlis € siehl &@dés@ﬂ%ﬁi" be dicHedW@¥very dilute HF
concentration of HF nmay have a slow etch rate, with

and br%%l%% i]%deﬂga(egfwighoé IGOQatglﬁg \%ﬁ&s I—?ﬁir&@ucﬁ&%%ﬁf @Rh & condMitrhibdTbe

etc I'me " 1I's Inportan en usi ng" higher
about 8%‘2)% %nlg[[:a (Ealln re]zsu'seér trz)epe(l:‘f%rllr%eangorrl’far%ilgcp re%ov'zfofqgsg tEaGn approximately 15
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

applications, removal of metallic particle contamination (which may be incorporated into the

oxide from the CMP polishing process) is important. The metallic particle contamination
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adjusted to provide an oxide | ayer renoval rate which

is consistent with a desired workpi ece throughput or
wonrodweéioon rate. For back-end CWVP processes, PeEmmsa004/022350

of up to 100 angstrons of oxide may be required to

the, netal li,c ' ' .
ey R b TR SRR R o . oo
enove this amount of oxide in | %than a FOXI matglii
dilute goPCERiralEPnS O GHkcisuch 450 QUsiie SFD FAY: 6P UECIFt 'O Eerpove Tactall
to 0.5-1.0% [0062% FIG illustrates a cross section
contaraination, tdeperidéngeondhe dertlo bf panctpliomefr the spnteminatipa énfo tipoxide
wi th various exenplary through channels 130, 150, and
layer. T80 ek atipleeif nid inetaliicfdoutachifidtivey ib etorethan 20 @ngstroass below the
surface 190 of the tube with outside surface 120. The

surfacE ha[l‘ﬁgﬂél‘ ohseHMRliSn BEMEREay e deRB&Nt The arBdiAR ofSxide removed is
| ustrated by 130 and I50. The through hol es nay

deternjnﬁ&i Hﬂﬁ} aﬁg)ﬁ%%%ﬁﬁ&? gf ﬁFrdeﬂsé?e(? fo %ﬁ 'Bﬁféhl ﬂh@d&s € and

I NCreasli ng adnesi on or nt er OC Iﬁg

f th I d t

time. PR (o e R ERE LS ATBRER A T8 g o S B e AT fersegion of
to cl ose one end of the cylinder during nolding and is

HF may kayeisdow etchgptenwiih £ich gmtqﬁ of 2Dr00sRerNds Seige geabtaide- ¢ 'bhe film

a tool. The endcap 110 will cause a source of feed
etch tifdeus dnpontdnt sthemmying bigheoeoncemtoatiphs.t Fee cdngemiedtionid @1F can be
150, and 180. Optional insert 170 may be used to

adjusted fsgbvide@niortiedgyet r@n®iag Fat®whidhds toréstdnd withubdsied workpiece
insertion of a fluid fitting or a step or series of

throuéhﬁﬁﬁér Sﬁ%&l'ibti@h?ﬁ@ ! §br lsﬁ'cﬁ%@ icNIp %Poée@s%s | BRBYalHrAFRS @OO Qlflgstroms

not shown, nay be ined into the base
h_fluid an
of OX%?]H“@g%C fei(g.urgﬁ:& iaé] ng?ttel 7810 ﬁﬂ:brﬂgt%on egtahhﬁ%tfgggﬁc:or?orated
chi ne nto t he base 100 and preferably for
thereig by e Rdishine PrReosh g@éﬁ“&?"ﬁﬁ%‘s ApRut G aaeda |8 Pdappiitmatcly
a volume for holding a fluid. [0063] FIG B
40 or 5 pagondsthescanpentrativh oHEVE inearasedto ¢-3dd7.00 with one
or nore nonlimting exanples of through channels 130,
100621 80GT 1 A lilbgtratet b cospesctiva alpad tivaleagthalf alﬁﬂowﬁyﬁndﬁcal tube
porous material 152 is shown just filling the through

base 1@b ALY icwe ekélﬁ%lafﬁﬂﬁh fehdaeR 1890150)dn@ U@ forpefrhimy fluid
120 remai n substanti al yfree of the porous nateri al

flow b]e ¢en |{Re i:rlntgf surfice § b@ of {8 l;e wif? 0%%@% £aP2b1 a3 through

OWn positione |nS|de base ritting 114
channgls may be different in size as illustrated by 130 and 150. The through holes may

include a roughened surface or a non-limiting example of a notch 140 for increasing adhesion
or interlocking of the a porous foam or pad material used to fill the through channels. 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 endcap 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 insertion of a

fluid fitting or a step or series of steps with diameter greater than the inner diameter of the
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machi ne tool nounting plate 112 are shown prior to

bei ng nounted to the base. [0064] FIG 1C illustrates
woheoslmae®w9 100 wit h t hrough channel s 130, 150, 2Q@/U$8®4/022350

filled with a porous material 152. The porous materia

base, 1?9? rs‘g?v%% Sl}?h'f? V\Qee}nf b 4}1'(111 oi trﬂ? 163% %10 fﬁgqli%u/%ﬂr}ﬁhé arf‘cpm'éaﬁﬁe drive

surface

substantially free t he .poro terlal
Fitingg| BrdeapiLLDianlg sei AP AHREHICAGch SuTIac Py BeRR iy he base 100
plate 112 are shown nounted to the base 100. Fluid
and preferatily farnpeflwiditight egel.oThe ¢ndcap 1 Fhandingen sugfacg kA define a volume
shown) into the core of the base; nachine nounting
for hofdifig 4 figiel. permit the rotatable base 100 to be connected
to a rotating spindle or fixture for rotating the base

0337 FRAN B 1uRtrate R hoBbw cgIRMeal #1b8d66 Swith! dHeldr rhd?6 non-
f uid 106 is provided for by fluid fitting 14. The

lirmtnfﬁn&%g‘lg)g%g)tr{ éﬁxjaﬁgﬂ;cﬂdﬁnﬁg @3”% ﬁgpi g@ fgﬂé’cﬁ\rvﬁ g'(ﬂls ad Er?a‘f‘éfﬁl 152.

us pa not s

t he base orm h,roller

The porgii BRtg) 00 el S LB B B 5% Baf o mn?fr?uzf&%e 190
as a cyllndrlcal brush, a_ source of pressurlzed flu

and oy guatape 1 2 rmesan sbstatipllyfre Pfthe porous mafegial 12, T EIFU 1B the
woul d flow into the device through inlet 160, pass

insert fl A0 endyéndcap 10 aGGhawd positionadisside the bast. UFlei diEtting d d4 loypd
endcap 110 and the inner surface 190 of base 100.

mach1ﬁé tholl misRtifly HlateM 1udre Sfowigric@xe Bping myounksivochabase) s
130, 150, and 180 filled wth the porous pad nateri al

1 U £81s 1301€ 50, and 180 filled
ATRAEGUIG e, RESAL P B i, 16540 g oo e

.. shaft or _spi ol 0
vin S0 B 0 b rbfdsy % KAVl e
illustration s sectijon Ien h f
channglsjsp Shg: SYer REFLICE 00 RO GV R ke 130G IEHE f’H’éF 13 }ssfgsaﬁthe
pad material cast onto the base core.
porous tatemigh 1 & aReefleidd@8tng QBbandan@phzr@aoak@\fq mp@ammptlfﬁe 412 are

porous material 252 in a nold which also forns a | ayer
showr2moumied tdéhepasoLB). Fdidrfitiegs pekmdarflavhef fhuitléronbaseurce (not shown)
surface 220. The porous pad material 252 and 256

into tHerHo% 06K bﬂéet ﬁla%ﬂl%e lﬁﬁﬁlﬁtlﬁé‘flﬁ %B pEdhietheabEtBRS b2RE D0 to be
surface C annel's (not shown) to maintain the position

o TSI B RSO o BT g
remox%?procctasge Irrlrlg ﬁ)mﬁ?nd %6 is provided for by fluid fitting 114. The embodiment
shown in FIG. 1C may be covered with a sleeve of a second porous pad material (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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the pad by wal king or twsting is reduced or

el imnated. The porous pad 252 interlock with the
woheosrnaé®9 of the base by filling one or nore oPCThS2004/022350

channel s and preferably forma nonolithic structure

o BRS040 o5 A R FRRRP Ry AL At e

physi cal ly prevent the porous pad cast or nolded into
substrgtee channel s from being renoved by pulling or twisting

of the porous pad during rotation. Optiona

p 96 LEI G rikis 25¢hemasicsHastration véa crags sdséiop elangshe lepgth of 2

256. Besides protrusions, the porous |ayer may have
hollow tliridsicaidHoukingibasc2G00th atetee @ pecbug ipad weserial cast bhiatthe base core.

surface. In the FIG 2 the porous pad materials 252,

Exemplafy thAftgh 2881230, 85688 QZO e fllle'aewﬁﬁﬁf?ofﬁﬁ ﬁfa‘téﬁal astlin a
orma continuous monolithic structure froma nol ding

mold ¥hithaFo: fox%?st % Pagfgxll.’)ffé of tHe E&r‘bﬁé ﬁginlﬁ 1{1@1&9} tg@;éplfe? Eage%ﬁlface 220.

mountin are snown

200. Base 20 ner. surf anti.a

The ppropgp mﬁ&a‘g%ﬁ%rgd ferldrk Wﬁﬁt 3@3%. r%“%@?cftl??d%d tyibnal
brush, a source of pressurized fluid would

surface shamelsddot hopmy fompiatan theipositing and apacm&ﬂfdh%mtla&p%%é‘* on
into the device through inlet 260, as illustrate by

the pad R2rfageaBy interlwakjingitind ettan@BOinchrade withdhe herouspad, vl meeement of
defined by endcap 210 and the inner surface 290 of

the paﬁ%%ewaaﬂﬁg oFtwiis@ingMaubdhickl omelatinaetl. The pbtcvwpadaspalislock with

led wth the porous pad material, for exanple

the c hﬁe‘i‘%ﬁt@%ﬁ k&g fﬁgﬁg BB o t?gs}rgﬂcﬁ Q10 2hd ePé}mg%mQ

ayer 2 oSl e substrat 006
sche i S |
monoﬁ%bwéwme St sar 22 bR T selpOgh waet ﬁg g gsp have s
300 with through exerrpl ary channel s 330, 350, g
shape 4@ mgehanicadlyaRd PhyveHlySRIPYeRE e PoTPus RAd GRYt OF n@&f@?‘d&@t ghannels
of the base filled or covered with the porous pad
from prangreimzived Phipolliglg astveistiag of the ipamus areé dutiyg Bggiongsptional
and 380 are filled with a porous material 352 in a
protrulidhsl 23 e lshawa @ofaingaht pyreuslaga® 560 Beshis pfottubionpah@psrous
pad material on base surfaces 320 and inner surface

layer 1%%? havd¥ut @é)ﬁ@cllﬁnﬂ?&pto 'f@ée@ieﬂ%lrodv% 6F4 ﬁﬁtks%ri‘élbé hintthe FIG. 2 the

ough channel' s of the base 300. Optional protrusions
sy P10, 3 25 Sl S g

g S SRR Sl b B S A
machine tool mounting plate 212 are shown connected to the base 200. Base 200 inner
surface 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 material, for example illustrated by channel

280, and out to the porous pad layer 256 to be deposited on the substrate.
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preferably all the sane and form a continuous

nmonolithic structure in a nolding or casting process.
wOoheospeé0as base material 352 and 356 that fil PeTAIS2004/022350

| east a portion of the exenplary channels 350 and 330

R MR N R
ooy o e PR °ga§%ggé@§7aqd@o .

axi s and provi des nore unlforn1contact with the
well as theg nmeatserfanerIoQcad ogfsr iserfiade 320 0f therbase filed gnepvared with the
machi ne tool nounting plate 312 are shown connected to
porou$ P&l iaweal3 AhroughFdh@nnadBillubtrdfed BA3B0,13G04 arsit 380 aefilled with a
enbodi nent of FIG 3B wthout fluid fitting and

porouﬁﬁﬁtb‘nﬁ%ﬁ 1'11\6%&'(1@1&1519 also F&fr@ USyePPSEERIdeTSISaf theyGbuspal
I nside the base has a thickness neasured between pad

g 1 gl 8 0 T RES R g v

366 64, Protr s.354 hav ht . measur ed
the thigaeh BRI 8T iechaae0- HlRUOT BRAUSED o4 78 pOVD Gev the
| ayers 354, 356, and 358 may be varled b changi ng the
porous e pic3 3%n Begidet BLtHRONS the PRIOWplayer ay have byg isot limited to
cylindrical brush, a source of pressurlzed fluid would
recessbé gnmmeﬁemtaeﬂiattsorfﬁdwﬂd theFI€t. 3Bi the matprRisBS52FB 57, @ ShoaridB S8 are
flowinto the device through inlet 360 and into the
preferfiSly @l dif danechnd)foln deatinmibis avdolithé dtrueaire il fndbdnGOcasting
of base 300. Fluid would flow out of the flow channels

proce%u Githe BBrods gage' ﬂ‘lht@fialvﬂ SQI'hnH RS Rk BUS af‘i%ﬁs@ fa éﬁhl(ﬁf‘&' thb&femplary

Istributed out to e porous pad | ayer
354, Fl
cmnfigEOR S0 A $7 8 T Ih IR Gy fom
310. [0067] F 4
base SiAcEFREI G RORDIAA OHEMEISUGR TERAHT e Priemcihen

a porous pad material useful in the practice of the
protrugione nt iasies 3Bhelong thedhase surbrgeos its axiy phehpeavidgs arprp gpigerm contact
460 and outlet 482, optionally outlet 482 is covered
with thé §ubsaiate endap QprohalsiddmitingT3ig dndmeachinertbelorodiigaate 312
outer surface 420 are fluidly connected by through

are shG{;\‘l(ﬁSL RBfhe1ed20 tlimglsé 360 AEIR |3Bp ‘FIGS 3A80ustAeR aﬁ%lfbaﬂneﬂt f FIG.

the different sized illustrative pores 480 and

3B wit ou]t ﬁﬁ%of‘ftgﬁgg%& finléa}!:kﬁgef‘ %{7&?{1&1@% _?l%r gl%;[haﬁ %ﬁ%ﬁﬁ}h@?%S? éns1de the

base k?l??l 81?1}%{s§ Lgle%slrl]lggd baert]v%eénh;r)a% 1grr1]ercsrd%n 35

390. Porous pad layer 356 has thickness measured between 366 and 364. Protrusions 354

ace §62 ang base 1nn8rV\6]ase surface

have a height measured between 368 and 366. The thickness of the porous pad layers 354,
356, and 358 may be varied by changing the shape and dimensions of the mold. In use as a
cylindrical brush, a source of pressurized fluid would be connected to fluid inlet 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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porous pad material. Preferably the pores and through

channels in the base 400 are filled with the porous
woadsmatmei al . Al so shown is a distribution of pCiuseah022350

channel s and pores along the base 400 to aid in the

r ef ' SLIi
protufigs HEED ol v Bficiraonitifne’ LG Hotiedlo the
orous. pad material covering the base which is not
mﬁe38960%be ] The present invention may al so be used
as a pad for material renoval or cleaning of a .
s[0967} Ei@ .4 iFlaGchegmatic|diagramallestrating nos-dimiteeg thaonghichagpels filled
the di ameter of a di sk shaped housi ng base 508a havi ng
with afod®s pad Gaataiu utadpl ib Ghpractidemfnhainveltione Bxfdd houstng 400 is a
hol |l ow rod 516a connected to top 500a through an

cylind®P¥i1R Mkt 4G RBEL 48‘@901,9:[ona11§r' thlé'fqlSQtlé é&/e&ld‘?\i}lﬁl Méﬁi@ap (not
I's not shown. Rod 6a i s used deliver fluid to

sonr eI S B IS S By v
o840 5 BB O TR

base 508a wi th inner surface 590a and an outer surf
pores $8Mand 48eare shgven filleduyith theposousspadingend Wrleiese é%ea@t filled.
adhering porous pad |ayer 562a, and second porous pad
Throuplaykannbb63, is anavd notdfdlediand mlnlotlgluslitamnsl £945 shomrefified with the
porous pad material 562a adheres to the base surface

porou$pABmaRH al S&efReAbPOIE Poredadd kiavesh Ebfaclantihb®asis40onege filled
porous pad material 556a with the base508a. The porous

with tl?%@orjgﬁ%’ gz{c% Ilﬁlﬁl{éﬁﬁr ALy sHOMES S (ﬁﬁ ﬂﬁr Jfgfélﬁﬁglg BfannBitnd bores

one or nore of t [ es 550a.

one A GER BT BEP gaquzsznﬁgrozrqfirz SR RRRE R e o
base 508a. Porous pad | ayer 5@ covers outer surface
the outp surfage ¢f4lebasogad Hite2 RAKPUA RY mafrieh e er B8 Siebase Hhighs not
522a. The porous materials 558a, 562a are preferably
showmal | the sanme material conposition and forma-
conti nuous nonolithic structure froma nol ding or
C pO0IGBT The prs@s $nveh Q60 Aay e Herssdad a pai/fon iriatetialrBamaiab or
be used as a pad for material renoval or cleaning of a

cleamﬁ% BEL E@strate™IFRG. SBilldstiRl GRS séctohAfcheIRE HalRickloP B isk
di aneter of a di sk shaped housing base 508b havi ng

shape% hglfssf%Elg:gQ Saga h‘é\%ﬁg ?ng? 5664 a{n%rtgf) 300 Hol‘fgﬁn gQ/éRImeASMa A hollow

rod 516a connected to top 500a through an optional machine drive or fluid mounting plate

which is not shown. Rod 516a is usec{ 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
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rod 516b connected to top 500b through an optiona

machi ne drive or fluid nounting plate which is not
woehowvic¥ed 516b is used to deliver fluid to tReTa2004/022350

556b and to rotate the device. Fluid froma

essuri z sour il.lustrated e IS th
508a. LG ROED NS A e BB SRt RGP D8R G P dso fl ome or
t hrough i nne orous pad | ayer 558b, into xenpl
more @fihe thyAugnel We%) a5 Sponylythe aows pagpatezial ?7& %‘ﬁé%% form a
protrusi ons 554b. The porous pad material filling the
single adheyenfrponeisepag3odierial bendeadd shet brse SA8R. ndarevd pad layartdS6meovers
base 508b. Porous pad | ayer has top surface 562b and
outer igfaeE S20ofass B08pmd mHinve kuifie bese fOdts SP2ar dhs posshs
| ayer 556b covers outer surface 520b of base 508b and

matenﬁﬁ%‘SISQV%ﬁ%J RrAR¢ 81 thel ARk Yh A8 28Mpodiilén BRI th'fh a continuous
mat eri al s 558 552 554b, and 556b are preferably

mOl’lOl?tlth sttrrﬁ%tﬁ@ %m {118 dﬁl‘?é:or C%. B&é% and form a

cont1nuous nmono Tom a nol di ng

0070Q]. Var.i ous d| f| cations th esent
9657 T H?aww%a%% %lhed‘saiaﬁg 5 gL emoval or
: skilled in the art. For exanple, FIG 6 illustrates a
cleanipg &8 suhstaico Al %l?nglhtsrrétea P &FASS 8qction alpngdhe digmetesef a disk
housi ng base 600 with inner surface 690 and outer
shaped hodsaicgeb 62 GO8H Hhawing Isidek 806tedrs] ©5 G0 & Hmnvarvdlirhe 84b. A hollow
with and interlocking a porous pad material which also
rod 51168/cBEnRBIDIoP 800 tBiRich @R Gpibiidl niticRine \dSilve B8 f16@4mounting plate
covering base outer surf ace 620. The porous materi al

which ég g&%o%ﬁ %ﬁbS 188 ng%%h%h&%r h& B ?ﬁ@ a'ﬁHttffdtﬁle the

ase or ous nate
channel s nd co e fo
devieg, g orh & YRR A AR LSRR ity 0
ubstantlally absent fromthe inner surg e 690 in_the

throughdhe reghyl Ghrandflovidliopgh InpREPUGHE PHTRYEH 5t8§em&b%eea>1%§hmugh

be connected a rod fromthe cleaning or materia
channele %60, patdayer 666t @oe i pdrbus profrngiong hetht ddie perans pad material

distribute it to the porous pad | ayer 656 on the

fillingghié fhacept Hule 80D @ tualook the padmaldiial BathehEbii3e 588b.bRorous pad
connected via a machine drive fitting, not shown, to

layer HE@ttés‘[% Surt 28 5@9@ en@ESleRAhRYUSuRAtE SB0LeSr IR ba'.%g 3RSt ]Er’]&ous pad layer

rate. 7 shows a cross section al ong t

556b covF S ou?er_/sggfa uc{?\g’age% 'L%H%@%a@%ﬁ&rf&% éé&é &a{ul?&e‘fﬂb The

er sur ace

750 ar ! terial that
s S9u30 BB S e rab kB ire Bssiabng
758. The porous pad
composition and form a continuous monolithic structure from a molding process.

[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 channel 650 interlock the porous pad material 656 with the base 600.

26



material fornms a porous |ayer 758 covering inner

surface 790 of the base and an outer porous pad | ayer
Ww@3605Wi16329 pr ot r usi ons 754 coveri ng base outer BATUAZ®4/022350

720. The porous materials in the through channels 750,

inside the .core 772, and covering the. base pref VAP

The pois g ff teinfo G AR cerbiirind 355 Bk o
devi . . e

stroctyrg, OGS ana00E] G515 SHRSRLELD, SHFHUSETE Hit i gartace 690 In the
distributes it to the surface porous pad | ayer 756 _

core 6(/R 106 thghlegisan bk o302 of the dsaise mrpObagppnpeied & vrkipadhe cleaning
via a nmachine drive fitting, not shown, to rotate the

or mategiakreatogalpoobiosceapd flokt fesrh alhe taghamisdistaibstalistorthd porbos peal layer
treated. [0071] FIG 8A is a schematic diagram of an

656 oft Rt AR ¥hrdfehdABNIRILEBNTHe USNG (M BY tdithedteliiviaSd machine
adherent porous pad nmaterial 856a covering the

drive %@f?ghﬁ&lsﬁo@ﬂ tlgtr&?t{eethg é%sg aﬁgébﬁ%\s} 29(5 ﬁla?bzi%?%gqﬁk‘? afsiﬂS te. FIG. 7

S pad naterr al a secon ayer of a

d terial. 859 ded t . {

showd g R BT IRP el aar P oG EREno s gt Phst Jaf i s
porous pad nmaterial 856a. Base 800a has through .

surfacg A ABd SUISEBRITAAd20uT Brough Fhawels g20 A Bwamdalcn ith aorous pad

adherent first porous pad material 856a. The porous
materjphthatitertock thedBa 760 Mathithgpadometedals (166 and 5 3.aflee BarOws pad
may be chemically or mechanically bonded to the
materfaPicting Bl pRr&ushsfer 58 cSRPA g Whitdh setiidean®0 of 2Rebdy andhtlowter porous
a preforned pad of porous pad material to the base

Y t i r4 t ol
pad 1%%2@568%%@%@@%392%%@59@@ ARt RkdrabEROER0C MR HoRShstierials in

casting, solvent bonding, or
nol di t or.ous .pad t he, surf.ac f I
the {8 bR B gt P SR Y Bt B RUPIARLE
an adhesion_] ayer to hold or interlock the second. .
monoliBiRICHHRE Té%qrg 733 eﬁ&sge@s@acws ﬂfltravg%ﬁw@fjﬂte?g
mechani cal interlocking bonds, or a conbination of
connetied $@thedrape €0, mhbshowns fromyite tnet anddistitbutastieloi thg surface perous
adherent porous pad naterial 856a covering the base

pad 1a§80756 throaik chinglsCiide The base 100rmagbe bainested S0iea mhcHise drive
maintains its porosity after bonding to the base

fittingS H6tf R6FnSB3Btatc the HaROMAokdls gﬁﬂ Mdtiafl bpdifstlal savstF O be treated.

the core 872a through holes 850a and to the outer pad

! ﬁ%@g’ %?@.381@?%& ééhgﬁltaﬁ@aﬁgr o@a%@n?ddﬁngrﬁtdf resent jnvention

efbodi nent s e porous p matertal may fil portion

. of one or nmore of the thr h channel s 0 :
having S SRR GIORT S LT SO E e RDE ToIAIGE HURGH e ERPEhaving
or ous

core 8%2a. The first porous pad material 856a may have a second layer of a porous pad
material 859a 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 820a
covered with an adherent first porous pad material 856a. The porous pad material 856a
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 covering the base 800a may be bonded by
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pad material 856a covering the base surface 802a. The
porous pad material |ayer 856a covering the outer

weoeunfsaeesB20a i s preferably thinner than the secoms2004/022350
porous pad | ayer 859a and nmay or nmay not have

. protfrusions. The outer surface. of.|layer 856a
casting 5o RkPoRt: of Selirbe 2S5 Bt S s Mk DRapE substrae.
~ 859a, shown with protrusions, by a second nol din
This fist pEERIs pad majerial ¢4} Se5VearssBAGhesIoN @V%frtﬁéleldp@rla%log%ﬁle second
material or cleaning brush over the |ayer 856a. The
porouspmidayerp swobues 859a byrakaesmicall bomdss o eneghandes] anfedenkenghandg.cor a
or may have a fluid conductance different from porous
combifBi@Y dfahesk BB Befitspartibdet @id phdshatetials.e Theuidderent porous pad
substrate to be treated by fluid 802a. [0072] In FIG

maten'g £ %a%%bﬁ'g%i th€ bNeA 0 PrBfer My @dVéRQhQ"ﬁﬁbltl%’]ﬂr hdleP859a while

d erePt oEs layer filling the base ough
. N . b . .
i L Sl TP BB S, A0 IAEORk i v

I nterl ockin nol i thi c porous pad terial 856b., T

from th5 5657 SatraaharTen S Vayaf fB85uE gl PG La Bappiacd by 802a.
surface 820b is thin and does not have protrusions.

In optipnal esthasiments fheqeress nagyeaters ey fila pertion vk pagonmers of the
second | ayer of porous pad material 859b, shown with

throughrobtinnedd &50%, ndiyshaws godoan am hdtiengnt end gdasiackingomonarkic porous
by sliding a second prefornmed porous pad material or

pad maleBANYI6E cBYdtalp tAY Bhselsiffated8(2h. §h6Porolb pad aresAl RHEOIEHa
p material nmay be a repl aceabl e sl eeve or may have a

ad
coveh RGETHSLEOREL DASLE0N 1 AP RRI SRl ol Ay e 5

treated by fluid 802b. . Jhe secopd ous d material .

and migk SEIEE pOYhavs BrdtoiS LR Th OuRErFREe BRSEERRcn Al Bigd with a
first porous pad material 856b. [0073] The devices qf

secongl fyenplaoseis Radyiaseia $ o fnyphpwn m‘g@oprf“éusfl%%gé a ﬁﬁ‘i%‘ﬁir%ﬁ ng
fromone or nore surfaces of a substrate 910 as

processldr by tshidingd seeondlpE:fodmed porohd padioatetiplmrtcleaging tagsheener the layer
the devices are shown in cross section as a brush

856a. 'Hel 8EoriZidresgiaditiatertidl inSbiesd feplaceably flese o hhydnde a fluid
brush roller 930 bel ow the bottom substrate surface

condugt]aﬂce diferdaf ot ;%%Qus ﬁht_@hﬁl%){eltr ‘&525‘@; beet disirffite f'I'LfliE k&n substrate

nmay recelve pressurized 902 froma perforated

ro 92.0r id fitting attached to the base which is
tObe%%aﬁ%dgb&%%ldtgg)&% fluid conduit fromthe cl eaning tool

( ?(?()tnf ?1? l\é\ﬁ'l ‘8B a schematic diagram of an embodiment with a an adherent porous

layer filling the base through channels is shown. Base 800b has through channels 850b 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 or casting process or 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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Fluid 902 flows through the porous pad material |ayer
958 surrounding the perforated rod 992 and through
woheosrnaé®9950 filled with the porous pad mat er pair/uSIiee/022350
fluid is illustratively delivered to the substrate
t hr.ough t he protrusi
aifrerg QT Byrats PR YIET OB b oS dREIHED Rt b Glnefl8 be reated
substrate as it is rotated, g forated rod 994 or,
by flurd §2h: Khe ercagd RPoss Rad mdsTich AV bes e g i difiGepat
to the brush 930 which is simlar to that depicted in
compdsit@n that fEsipcgogqRdimhaerali®dpbugh t he porous pad
mat eri al | ayer 958 surrounding the perforated rod 993
afo78h Thel dévies i ted re@nOinfvehti @dmay béudddeo panovesmptadal from one
material. The fluid is illustratively delivered to the

or mo?eUsQlﬁtaE&t& atshBinbQJD 108 IRLAEAMSINES, DNI hes ML PMEindaHagram, the
| ayer 956 which al so renoves particles and or nateri al

dev1ce][¢s%8é;§ﬁ Q}él g%%ls%g%c‘? ust%rbg‘?%%gﬁal@()%%& fhe! t<§p §1ﬁts?£tg‘§urface 912 and

Cross sect

brush A0 Boph i LR PR 0REia P °”“ﬁw W r«lgflﬁag tothat

cross section along the dianeter of a hollow tub
detaileghindilHg 7 aaereseiye praspurized S %%@Olaﬁopeﬁf@rat%f%\rqdr%ﬁ fluid fitting

channel s 1050 filled with a porous material 1058 in a
attachew teothe bhsecwlsith isconnected-Howsiluid chadit fers thewleanisg)tooh (et shown).
1090 and outer surface 1020. The inner surface 1090

Fluid 98/ fl6%Ws fRyughChe Panos pad ayetiabla a@%w&maﬁﬂiﬂ@ﬂ&rﬂe@ﬂorated rod 992
The outer surface 10 0 of the ase may be covered with

and th?o lgrh c‘ﬁtanrfégsg 5 Tﬁéél \Pﬁlﬁ fHe' Iﬁ"rlrods Qmatdr8, thi huRlUiE ?I'Iustratlvely

ace 1 rst ‘poro s pad material may be

i BT P S OETE h BSR o

bonds, . nechani cal _bonds or interl ockin

removes pRitisles pak H@fen@LErg@ 1B sl tratprss 1 i Frupiod; Praiedgn 934 or a
second porous brush pad 1059 in FIG 10A may be cast,

fluid fiitting edached tasthe haspudalivetsdluad PeF tosthe besh 930 G is sinpidar to that
porous pad | ayer 1058 to form a conposite brush device

depictt@APFHG. 7s Huid 908 flols thfdtgh Bregfoeowmiad mireria ¢éoyen 859 suronumding
brush pad 1059 is cast onto the first porous pad | ayer

the peHOPRe PR 993 a8 %ﬁb&%{l &Hﬁnﬁ@l@ @9@ fllle@%‘tﬁﬁh&ﬁ&bﬁs PRNAE@rial0'The

a conbi nati on of ese bonded to the first por ous

fluid is %!ﬁ'irﬁtn%ﬁ H&[@Le%dﬁtpgﬁeg ﬂﬂ)@{%rgt% k@ﬁ%@%ﬁ?tﬁ%ﬁﬁﬁ ﬁﬁj ﬂﬁ)spo?% ét)ad layer
956 wfhlcrh oprglrn(())ggs IP a(ilclggjl etmed or materlal from the bottom of the substrate as it is
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. Housing 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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and the second porous pad material may be a single
| ayer, preferably they are fornmed fromthe sane
worb@roieds9 [ 0075] FIG illustrates a cross secPComsefo4a22350
y second porous brush pad 159 with protrusions and
pad m%%égf;ﬁgéﬂ?ﬁg Wciﬂ{équr suﬁl& }Oéﬁ\é qg‘%]ﬁrg ﬁ()lrtl?]ugslsﬁargat %aéf may be
usi ng base 100 i ncI udi one or nore hol I Qw t hr
bondeg rFﬁ ng, $elvend popsting, of ‘38’61@50 ftheoparatserye 1025 50 thﬁ%@gf‘csurface
illustrates a brush forned by the conponents in FlIG
1020 by chemips] bopds, megharfiea) berdsiarinteaekipg ros g sopkihatian ef thgse bonds.
1158 filling and interlocking with channels 1150 to
The itfner snrfaced 80 of secondsporogs brush pad 1039as FIGLIOA niagderdst, molded,
porous brush pad 1159 covers the base 1100 and

or slidc@Rk &l sutérhara®) BeRidf Fied patdul phd SayRP 1 @385t0R84EN FRbADb&te brush
[0076] One nethod of retaining thé porous pad nateri al

devicd Eb(bllﬁ sﬁ&\rvfl ‘?I‘PPI(PEO@ hﬁr&{?@%%ﬁﬂe ?e%ﬁﬁ‘d Eéro*:? blfugﬁ ]Hlug ﬁg@sﬁ %gst onto

annel's, posts, ace O

surface f th The, . r ol es osts, or
the fird e d?ﬁ@fipgimﬁ g PR er gy BER; ofe
bottom than at their to In FIG 12 the base 1200 has
combigaliopitheserhondediofhe ﬁ%ﬁﬁ ReToys jaysp Qpfionaliy she payeus pAgdayer 1058
surface portions 1236 and 1238 are part of the base
does nob iderlaglirfiticdroughshatriethl A0 notebewsp dThfirshporoa 2 pat matsrial
cut. Porous base material 1256 cast onto the base 1200
and thbiskdchdglot@Riad ananatal iy befa didpte Riyel, pefertbiyatsy 4e¥6inied from
the surface 1220 of the base to interlock the porous
thesaﬁ@qnmaqri al with the base 1200. This prevents lifting
o the porous pad material 1256 fromthe base surface

U739 Heg PADLAAR RIS L S G A8 wie

on o t he ru3|ons or alon

base 1200, surface of a nal The base 120
protrufigys aiERAviRE BBFN @%ed{ Q*Iﬁ*a@r# ﬁ@s&ﬁﬁ% CF9%% Sictigh afppe the
. shown. In use as a brush, the enbodinment if FIG ma
diamefes o 2 bRBeRv dabeshayping baser 1 ¥00unelydiae ope asmgrediplioethrough channels
substrate to be treated by external sprayers as would
filled véthlanparouspatl seiad Rl 52.eBIG h1 ¢ Hiusantes a Ghahdednsedbynthe ar
to 1234 and 1232 may be fornmed in bases having through

compdieh®Sn #1G. POAGHE RG] TRt BeViaé 1102hA4l por&iRHae etdtdithl 1SS filling

i nner and outer surfaces of the base.
and interlocking with channels 1150 to form a monolithic structure with base 1110. Second
porous brush pad 1159 covers the base 1100 and contacts channels filled‘with the porous pad
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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[0077] FIG 13 is a photograph of a cross section of a
brush nol ded onto a rotatable base of the present

wonvesie®n. FI G 13 shows a cross section al ongCrhs2004/022350
| ength of a hoIIom;cyIindricaI housi ng base 1300 with

exempl ary through channel s .1380Q as l1..as the i r

teast 3 Al the BFrANTCR Gt P va it PR BT 1o bR b o ik gpe
or covered with the porous erial. Throu .

poroug padmeiesial with dkg %%Seag%(y Ty erﬁé(%tSi frthe P%f&ugp%mateﬂal 1256
porous material 1352 in a nmold which also forms |ayers

from thg escarveifa¢ S B@ing usetaad pisis du sapuginingttee heightomdikesposition of the
surfaces 1320 and 1390. The porous pad materi al

protrusivhe bt pedes 1264 hlonp ehet base UP0 whtaoe o HtdRBAl ofis. t Tie txas €200 may
1300. Node protrusions 1354 are shown covering the

also b@ QBx%é%tédatM %rmaaeﬁﬁfé drive QME? Abi Hownl 38 4se d3PBush, ?tﬁéem%kﬁment if

are all the sane and form a continuous nonolith

. 5 BRSPS 140 i Y
e L ST b b5 P2 RS S Ak 124 nd

especially at high rotation rates. Interlocking also

1232 giay de fermegli inbasas %ﬁ@ng ferongh keles andoparas R?élﬁl%tf:@% fipdlyhe
protrusions or nodes 1354 al ong the base surface or

connectisg theiisneaaradd poey suésesnof the basef or m cont act of the
nodes 1354 with a substrate surface. Fluid fitting

1300773 MIGC BRN fHOtEREIN ofe droRlse@NBCER Brdd’malded i@ rotatable
connected to the base 1300. Porous pad material |ayer

base %leg@PﬂeE@ft ﬁjr?vehp bn. PRY 61? dRods %Gfo@g Eetivn qﬁﬁ S ?gtﬁto‘f@%ﬁllow

nner sur and base |nnerbas

. 139 The -t hi of the rou ad 4
cyhm%@% bouli Bl %ﬁﬂﬁvﬁ% Eobifadispited elsghEhEs R s tigrer
i mensions of th In use as a cylindri brush

surfacs 1390 6@ 03" BiEce P e Pate AT Bt BB Beroubpad
fluid inlet fitting 1314. Fluid would flow into the

materghdv Throuigh changielsiiHhsitatel3gol 380 age shawindfifigd with g pareas imagesial 1352
the core 1372 defined by the inner surface 1390 of

in a mvA¢ &hichQlso fokmib thyasui3de bhd Y8 33sfalig porpas pabmprdal ayedse surfaces
1358, out of the flow channels such as 1350 filled

1320 M.\ﬁ& 30N erRGP RS ﬁzatn%téﬁw ink SRk R tht thE Brrll éﬁaaﬁ@@ @3 FOAF the

o the porous pad |ayer 1356 and nodes 1

base E’JOG‘ fl;ﬂo‘rlrlg pldJ)tgfsE)Jn §t1%§4 gre@ﬁ{) %ﬁgfﬁg PQI%H glgr {3%6'7%% rfaterials

rota sent

1352 (}%}gﬁ nt I and {]3958 are gll !chre]zcslarlillg %ﬁd cg]r(rjn e? antﬁl%guslégr]fol%ic structure. The

porous base material filling the exemplary 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 cleaning
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

31



1406 sealing the endcap 1401 to the nold sl eeve 1402.

Mol d sl eeve 1402 is used to create protrusions or
woeosd3e®9i n t he porous pad and nay be surroun#ed/usgooa022350

shrink wap film 1403 to retain un-pol ynerized porous

d, cat al yst f|||| th I

base 4o BB e R8s B KR poro pod ik 1aon 1 S Fo¥ ey be
channels. Atop filler cap 14 used to seal .th

varied 'apcf@pgtnﬂéhwra@e Spd dipeensiogs ple &8 riplio e e cyipgrical brush, a
within the center of the core. Barbed fluid fittings

sourcd alressueizest Buiddeehld be comneeteg td flpiddnlet fpingd314. Food would flow
FIG 15A illustrates an enbodi nent of the present

into thedesivei ttwough arlet B60adt fmid fivingd @dd oo thescapa tli3 T2adefined b2 bhe inner
havi ng optional protrusions 1524 is interlocked to a

surfadeqtsgo abbssechane. FhIS wolloman t}ﬁto@{ﬁi@uﬁ‘ﬂ@§y&ﬂ35&y&& of the flow

The rot at abl e base may have a plurality of

chann(f‘éﬂasﬂ{:‘i‘ﬁe Wg{dﬁ&#&ﬁ ! @ gp%&%'glg%ergaé E%F’ie gndlélglff I(wi es'ﬁ?ﬁéﬂgéed 6Ut QO the

150 luid 1504 y flow through porous adhesion
poroupg@&ayi%%gé 0%1 t he porous pad 1520 havi ng

optional protrusions. FIG 15B illustrates an
e hOS] HiGt 1bHlustiatenp msdchwvhichyea begiedbemekea bawsh mplded onto a
nol ded porous pad 1558 havi ng optional protrusion 1560

rotatablk Hasg efr the pkasentviivdntiann@he orobdimckudbs andagrel chp3G01 Mithuogtings
a porous adhesion |ayer 1554. The non porous substrate

1406 B&Yinf neChdPAL MG 10t0ahe MloRL dlétge 1302 UNlolhsledyef 140Midused to create
cl eaning or polishing tool.[0080] FIG 16 is an

protrsidny SF fe%&éseé‘lq% ?nf&g Shdl &ld fEPBY ﬁlrrcﬁﬁige@f)%ta@ﬁnﬁ G54 ¥ilm 1403

I nvention iInc g a porous pad 1610 wth surtace
to retélpnlr% t%tg-rp(% éﬁeﬁ%eé %é%oug%lag Sgotno-rhlg ar%oca?alfist Eﬁ]ﬁnagl/t%% Qnol& sfggvedﬁﬂ)z and

core
i nt er chang 2ale fluid.i et fitting and t
t

. 162 | .
in the 7S 25551 4 Shows pil thigneh ionhielhd 108 HiRE Capo P g psed to sea
connection to a rotatable shaft or fixture on a too

the top of thegneldistagve Ard ridain srold f@ed49S witltin thy cenferef the core. Barbed
illustration of the core 1710 of dianeter 1730 havi ng

fluid fittings t4G8ge pbdveddd toithe foptfiliengapl0. at t ached to the
core and tool drive nounting fitting 1700 attached to

t 160799 RGT P5A GARALELS éﬁrbrﬁ%dﬁnérﬁto@ﬁﬁgjr@seﬁhﬁifvéntﬂfn where a cast or
fixture on a tool for rotating the device. The core is

‘ moldeitﬂéio‘é‘@u% i4Na e!?el'?iﬂﬁ hgvifllg g{}tl&ﬂf Sﬁ%sﬁ)ﬁse 189§ iftbrl Q338 to a rotatable

anne

base 1505 through a porous adhesion layer 1514. The rotatable base may have a plurality of
channels 1510 for the 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
interlocked 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.

32



woul d be filled wth the porous pad material from

casting to interlock the pad material with the base
waz2ai/01d%e | ength of the channels 1740, their BpamiS®4/022350

fromeach other 1724 and their height 1750 nay be

u desi.red fI rat and
o PSP BRE PG  BRon i grieHamsa R N Sur Rioeat pgpntion
in the channels. [0082] FIG is anlllustratlon of a
includingaROrgRTPadop 19FWi ?Péfaéﬁ PEAtrUsioRd & 2 malsieds The gorpus pad, 1610 s
i nvention including a porous pad 1824 nol ded into
moldedhntorcbheanelyefta oksatrie cart and hating aitérehangeabla 8l indey fitigng 1620
out si de di anmeter 1830. The protrusions 1844 on the
and topbdidussmpatingHiteing 160Gaeiched b8YEO caa doreconae@ivi td 3@6tatablerghaft or
a surface of the pad 1820. The outside dianeter of the

ﬁxtur@&gai&l@oﬂr%taﬁﬁgﬂiér&@icfef om the outside of the ,
protrusions 1844. 40083] FIG 19A is an ill ustratl on

clo@npn i@?‘%?‘?ﬁﬁﬂl? LIRS SR OFhoh iy Qﬁav%lo
inerchig tbﬁ?@ it 20 adached e e £otean0 6100 HE 5 B Rl Hitige 1700

to interlock it vvl_th t he base 1920. FIG 19B.is an .
attachpql fq the eaeifoncameetian m|agowtabla shafi@r Aixtre oBR tag) At fokfing the
fitting inserted into the inside of the core and
devicch dlhengraisfshoah vatsdrabhasl 17@ntdugbfthel @46 or Base HFlighThe channels
shown with the fittings 1910 and 1930 being inserted

would ¥ fllddRgith theipdeoufpall Rgat&l Esonbéadiih@fo ihteifotR g pad rhdtérdal with
enbodi nent or ot her enbodi nents of the present

the ba%é‘ YRR 83 1%?&5 §¥ gl%tcﬁ%{é‘isem@)/thkif&l%@ %frb{qee%ﬁ‘ olh'aﬁlﬁz?tt and their

nount i e outer sur € core.

it R e b e RA ARt g o i

1910. The fluid and pac edrlveflttlngs may be
througly the pproys pPadhmateriabin the ¢ nF]é the core by nethods

including but not limted to a solvent bond, an

u[Q083% B .cl Srielad illystatiom pf herass segtioroe! Hipatesiehiemsryal pad of the

t hreads on outside surface 1950 of the fittings and

preserithigventioh delwlivd aperoh®pal te24ttheidedinto chAda8l4] ndtlskow, dfias
an illustration of a fluid fitting 1910 of FIG 19A in

rotatagl%tc@fel 1831'?1%v1fn%tcﬁ1ts'ﬂﬂe #0hGeh a2 mgﬂé{kﬁ51o%ﬁ4i%4%h%’e porous pad

extend through the piece for flui low into the core

e e T
dlamege(%nio? ﬂ‘&t lgwlggéq%%q frc-)rnq %hef cl)uttglldep S t%g %)9otrr{1%}/ons 384427

+[0083] FIG. 19A is an illustration of an unassembled bare base core 1920 including
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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fitting, not shown, for retaining the fluid conduit

with the fitting 2010. The size and configuration of
woheosopend ngs 2060, 2080, and 2040 rmay be vari edTAS2004822350

not limted by the present description as would be

oA B e Ui A . o
hat the porous pad cast ontqQ the core rra ‘f {)d"t eoé
and stV the) oppiripeRsd Retwean the feye 1984 gnd gleafbla%tflt Lt eTheyflyd and

variety of fluid sources, conduits, and or retalnln?
machigre dhizie figtings g dewitathedninaisd) ¢Isfhﬂe|dgo theceond by mgthags including but
cl eani ng machine. [0085] FIG 21A is a detailed
not limltédist 4 @ilvennbeid, bheltesdst deld tadife heairg, 3OBRPmathinbdthreads on
FIG 19A. In FIG 21A the core or base housing 2120
outmde@ﬁffh@eﬁ)S@ o WEKin S ar’d thé 11f%fde‘%\ﬁﬁ4ace$mQﬁL tgd@eel s 2124

hrough the core that are separated 2108 from each

Ohﬂﬁr‘% {1%) 1%@8 11%%{15]@ Ogéil'ﬁgld fﬁﬁﬁ%?bidrﬁf Wgﬂ% Hgdeéaﬂ The

porous” pad nat

as t ar.at i

fiuing 0365 feRat ﬁm“@tl%h Pirnd Broueh 7B 7o, g £G4 Jpwato the core
cross section of the core 2120 whose di aneter 2104 ma

1920 el AP depneie praietiah geregyshtooh e Thgppneicdiamelgr 20 may be used for
requi renents of the tool. The view shows base 2120

accepting e fluglicdnduie fidibhe aoud. dhe Eittinp2(FlAmeay2 160 an tohen Hor augpression
pad material nmay contact both the outer and inner

fittingS H6{ HOR; fof AainBiRGhE f1EiRonahit Wid (B filthgPBY0 ATHE siB€ and

varied to permt greater fluid flow through the

conﬁ%ﬁ%%ﬁh@ e‘ﬁfnﬁ QbE@ Joisb! &b 2t I?ne%/ HQfa0d a @95 not limited by the

€ slits at the’bottom of thecore is

I.N_Cross n 2 refer.ab
presa Petpi9p 55 G UERE sy Pafcre R Ten f Peur datng hpig tlrings.
interlock the porous pad to the base 2120. TEF i nsi de
One agyigiagseidhe PIREEnE BYvEn iR isghat R PATARIPAS Ca iR hercgre may be fit
i nclude one or nore steps or stop for the fluid and
with & wigle viarietyiof distingsI20 10 tnadaptlthgvetectos wafietywd fhtidpourdespconduits,
and 2128 are shown for illustrative purposes only. The
and ofiRpdihiag edlarisifls wsbdGvitd artywlishiapsscarb®ding, soclsitng nfaokine.
illustrative purposes only. [0086] FIG 22 is a cross

S¢60959 ‘FIGf 20191s% dé%alfeh(ﬁhls%ubh b tHelodtsi RBOIRhAEGERDD0 8f the FIG

channel s 22|02 and 2204 f interlocking with a porous
19A. Rﬁ%g%ﬁ& 13 cg%{f%mgé‘h%& wgﬁbg n{l/cqlrl@etg il 8PS tao?%%l%aped

ness 0 he core varie .
channeg 58 ondieachebacu ﬁepagat%ﬁ%l%ﬁcffomﬁ S S e housing
strength of the

2120. The slits would be filled with the porous pad material. The width 2116 of the slits
may as well as their separation 2108 may be varied without limitation. FIG 21B is a view of
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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core material, the desired volunme of fluid held by the
core, and the fluid pressure drop across the slit.
werep®1&h20 and 2130 on the inside of the corePaayuSa103/022350
be varied in their dianeter by choice of wal
i ckness 21 23 is a .1
core if oL Ao 8 Aean 21 2B nd Brre/etapUHLrhy ™ AEPFoNG PHg gyl
FI G 19A. The tool mounting fitting 2316 has_a keyed
finisheghdeHi¢rgiodntgdogd thp Parous eé%% the beseaﬁ& 0o dive éside sirigagaf the core
taper 2330 defined by and angle which mates to a
may beaharhined oe Inexidadtto dicledetanglor n¥iye stepeomsiep fardhe Bidwnd tool
connects to the fitting 2316 which has been bonded or
fittings € THe @thet Giableeereoff tevoastep 21aind 2 128 erecsho@ndorhilipsiaive purposes
pad. The size and configuration of the keyed opening

only. 21“%% Qle?ﬂt ¥ 2084 Y@ Zﬁl@ o '@lgs ét@psﬂe@é alsb Bl‘ldv@rﬁf&)ﬂlﬁslﬁ%u% ﬁlﬁ%mes only.

descr ion as would Known to those skill ed

aLd(%SﬁltFﬁ?kifg a 09;5"3 s&q ﬁ%tf%gl% 18[F1érlﬁAplﬁlﬁ§t?ﬁ )PT%C%H}@hf&

heé  porous pa

channls 2308 88,3904 B birloeRingg s RPTuS 22 BReih GrBthy Eorg pelaive

spindle or to any polishing, scrubbing, or cleaning
to onerppefien by gn ﬁbgla@?&@ whichimaebeyarieg e évail[tbmsaqss BoiG, 0f the core

fluid fittings and the tool nounting fittings of the
may bprvased tependimgtupon comsydegione sichgasrbexdi nbolimaed ®rtbe strength of the
clearance fitting by mating opposing surfaces with a

core riiA&ri! thededradd vdtirh OB Rlid hEId bylfe boredand BWIRfd @B ukedrop across
exanple of an unassenbl ed core 2400 for supporting a

the sliP oﬁt‘égnsc‘ 2 ﬁﬂfjehng%tgp %Hgﬁi\@%sﬁiﬁ ak tHeSt:o fnqg dish®e ¥E%§J fir Pﬁ?neter by

roug ore. anne

fi,le Qr ous pad mat eri al for
Chmcefn'ﬁ?#‘gaf @sd%]\#lg Ealbe(%ﬁ? erial wth the base 2400. The

core has an end 2420 into mhlch t he reduced end 241
ot0087é FlGit 2% i radllsiptien of fog! ddvemepping fitting Aa‘:‘%&ﬁlq LA,
inserted and end 2440 into which the reduced end 2430
The tapli mavotinglfifting 2300 has aljeYadtopenigg 2434 with 4 neeess £820 arkheptional
fluid fitting 2414 and nmachine drive fitting 2434 nay

sidewhie tapet 2830adbfine@bednd aiglé Wkt thates tvea Ot g2H0end Wl a tool. The
met hods including but not limted to a solvent bond,

elemeﬁ{‘ nbt $HORRO Bbnc¥B 6l ihe'FREHEDE 1 PRRRH Rds b&h Mdé@&ﬁﬂeeﬁ@d to the
hreads on outside surface of the fittings and t

core an{i] %tgfés %ﬁ'érgo?é: gnaogor&yb pa‘(‘ip "$ie size and confi guration of the keyed opening

2336 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.
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[0090] FIG 25 is a detailed illustration the fluid

fitting 2414 of FIG 24. Fluid fitting 2510 has a
woanm#i§392500 whi ch extend through the piece 2BCO/US2004/022350

fluid flowinto the core 2400 of FIG 24 froma source

5546805 TR S R i a8 o

condui t fromthetool The fitting I

SUPPOFLBIE “hOIAR RAdp Pt HOYD) thifif sapleed tg et o f&e Bhd Wit Tniiels 2424
conpression fitting, not shown, for retaining the )

through| the doteo Adaichanmielsrmayee filed witly 2 261 PFe @mﬁr'zag fogrinterlocking the
configuration of the openings 2500 and 2520 nmay be

pad mu@rinbwith e base 2400. | The doeslhdyyantcne 2400 sietotwhdesthe irgriucediend 2410
as woul d be known to those skilled in the art of

of the iRKicRahdebblie dlufid facblnﬁfg fitkhe 28dva nﬁ@ﬁ@d Qhd EE24A08 8@ Which the
|nvent|on is that the por ous pa cast onto the core

1cduc%l4 Qlﬂfjo%;%_o& gﬁ%ggl?n% {ftm 2'54@4 1 &Fél Vaihb fhuYd ﬂ{tmg 2414 and

i'ngs ore sour ¢

machifig A it B a0ty e Byt B Sflgfs Wgﬁﬂ?% Or%?éﬁﬁ%xwthods

fitting has a tapered end 2414 whose di aneter 2524
includig Wyihgrot timitgd frea pofean berd. 4n altrsaaie el redignidandingsery
The size 2534 for the top of the fitting 2510 and the
machinepdreds endutsidessudfbéOofithy fibngy and 8w insitdsurfese o€ Higtdore.
and hei ght requirenent of any tool to which the
ap90h FEG. 2k iacRetdiled dRsirgieothe dliid fi%d@ 2N 1FLFIR R4l Fl@d fitting
detail illustration of the tool nmounting fitting 2434

2510 12fs afdofiui? éSOdr alﬁlch(éﬁleng 'Eﬂr&?gml‘:’ %ﬁéc@ 9516 tdriffigd ﬁQQQHﬂaQﬁe core

one or nore keyed openi ngs Wwth a recessd ep
2400 %ﬁ%ﬁn ?ro%?gm e ﬁf}uld ré)tﬁngtrl]l %%a%g algerﬁgr)\éalg O:iOTI'l ner c}lﬁlmeter
d openi ngs na d at n ang 624
2520 i eipoR R %BP’HQCOQ St B 1 9bat b FifecRiB gy also have
2604. The rotating el enment of the tool, not shown,
for exgropledwt ot lumtmtwantqknn@omrmimuﬁag, 9% shovo feligtagning the
secured to the core and rotates the core and porous
fluid qoaduit With the fitting@5260Thé sizé askedngiguiration of thet dpenings R8GO and
of the core at its end with dianeter 2638 and secured,
2520 %ybfé%h@& and ﬁﬁﬁﬁﬁﬁﬁke& 8q |the‘23;z refnb Géscﬁﬁ%ﬂ A9wb8aMBIKEAYEN to those

to'the inside of the base 00. The reduced di aneter

sklllecpﬂlrthé R of BrRir % &g ﬁtt ﬂgtsgb@g a&‘vﬁa{? % i po;'nplg%%glnv-gﬁt?ftﬁs that the

I MensSi ons na arire epen e over

porou naedega@f@ﬂ'gﬁl%”%?@ o AP P RO vAlEe BRG Al ot 5eies 2410

configuration of the keyed
to adapt the core to a fluid source, conduit, and or retaining mechanism used with any

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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openi ngs 2620 and 2610 may be varied and is not

limted by the present description as would be known
woaotshee®wskilled in the art of naking. One advamtuagm®4/022350

of the present invention is that the porous pad cast

depn 2RSS eSS ATl e B B Ly clement o
0|IShIn% scrubbi ng, or cleaning nachjne' s rotat

fixture pha taok. Thokoef opraaas wahbe pigred Hansnglealond |aFR}@ﬁtﬂilf‘o‘%“"e mount
may be used as a brush in an automated wafer cleaning

fittings260iand offsetdtarnsemerf 2004s Jlhs rotatieselemantsefithe toob ot shovins
brushes froma single sized rotatable base can be for

connedsad thigYitéing a60@whivh hds béeartentledwi seoateddo wrfoore slda@titesghe core
stations to clean wafer substrates by interchange of

and p&'o(ﬁ Bﬁg ST &nﬁﬂuﬂg 2800'% iRerted Tt S e iddiGe Gfi thée Bbﬂ%git #5 84d Rfth
e control In an automated way by a cleaning

d1amq(feor%;5§ 8L(? Eecﬁ} ébg Bo?(&g thre (ﬂitzl g{ﬂacl‘r%ﬁle‘? légﬁm%%e&ﬂ%qdaotto the inside

I'splays

of the etk PGS ClBiF o coth e B LT BT . s

handl i n eqU|pnent and chen1ca|s as woul d be known to
dimensifps émgaqq vagigd depandimgarpon e distall siggigguirements for the tool and the
experinmentation. The wafer cleaning station may
pad as well agitheatrsegtt f thetsasliroquired. dlhe airieragd soafigiratzon of the keyed
spin-rinse and dry (SRD) station, and a receiver

openifigsA1G20Mind 261@ nfaly @R Nafled PiE @8ElimEedrby eHechiedear dovafi cﬁ1 as would
may initially be placed into the sender station.

be kntéxgﬁ‘ ?(ﬁ{h0§f% AN in'the Bt G?H?Elgﬁs Ohe YR Sfia %Qheggrféebnté ﬁr{%}ltlon is that

e c eanlng st age cl'eani ng st age

di vi ded irst cl sta e an con
the pO&'PléSaQﬁ% as gcbgae coig IPP%E% ﬁ{ W&t} Iaﬁxél ]3 e &%ﬁ 115526910 to adapt the
stage will also work. After_ passing. through the
core tp |2RR ﬁ@%@gs?cagbmgt paulbing or pleanjgg magh mﬁﬁdegﬁﬂna BIXBYES-t
spray in order to renove the cleaning fluids and any
c (oA9%RrBnzbadementh ef BRPreseritinvemtidn imsy behsedvas @ brugh dh atharomated
it my be delivered to the receiver station for
wafericbsiaiizgatationito CREE wafd Q0B rafss b I sdimereubb dingns Welishes from a single
includes a rigid brush core or mandrel on which a

sized p&t&@ﬁle'bﬁsé@ﬁ%@@r ustdén TROAHE! of (ﬂff&ﬂéﬁp auﬂoﬁaaf@?l%ﬁf@fjcleamng

bet ween brush nounting assenblies. brush nmounti ng
statlogsst%e?anévég%gse ?ﬁesﬁl%{)ﬂﬁ?e%ﬂagg@{)f tgllﬁi@? bn ﬁ{é’s e:ﬁﬁg Pp{hg%ase The

ot her, rotatin [ re. The br sh assegl% :
cleani@g g AGrECqnal e Wi e re Py §ElepBe g e setion

via a nounting nmenber such as nDunthg
Other substrates such as but not limited to wafers, flat panel displays, optical devices, and
hard disks could be cleaned or polished using similar station with modifications in substrate
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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pl ate. A bearing may be secured to the nounting plate

and the spindle is rotatably nounted on the bearing.
wOoheospaédp on of the ot her nmounting assenbly whPCiyus2004/022350

be connected to the rigid core has rotary nDtion

. ansmtted t the riqgid

2 flfstccﬁ%agmgﬁ sF g P oottt fesidter a0 Rint i (RP baning stage
asse y that js not moptor driven. %{OVB@ .Bot h éfk

will alsg yrpef- éiftﬁ’f P%?ﬁmgﬁ]&mtl%ﬂ}cé%"é‘inmgrﬁéa&?t £ 14§ gassed through an exit
preferably adapted to receive a cassette containing a

spray fuptsler tooemaws Sesleating fluidsandsany copmrepnts. cBld SRDstagiga giries the
preferably include a set of PVA brushes of the present

waferiand ¢ieniibmay bateliveeed/@rtiie stivenstatiquioo tesnpofigseorbgeushes
are nmounted brushes to the tool and are | ocated

h %O%SP .t ﬁluhh/mfoﬁﬂtﬁﬁgJMte%{‘ﬁkﬂﬂEs a fiBRI lﬁﬁ:ﬂﬁcﬁfﬁ of Pah&dEorwhich a

base or brush core covered with a nonolithic porous

brush@?l?ih H?t%& il m rﬂ@(ﬂ elh El.t}lﬁgllﬁ %Aﬁ%tetdrlﬁétvp&lh% hg;ﬂ?uﬂ@‘g% e%bhes One

e core. es nay be nDun
ends .of sha s fo rotatln the shes ry,.uni ons
brush PR ARERDLAmEE b A QOBIRIL O BARLETIER B &ﬁm astembly
The rotating shafts have central cavities for
having geykndyicahsrindle pr ether jogting fhdure) dhe bﬂ)éhqm%tmé%eylbly can be
uni ons through the shafts and into the inside of the
mountedus b odise.a Wifer shafting fevwiee yienhmuating meniber suvh as mounting
regi ons where the brushes are nmounted which all ows
plate.| AGdinthd PaPpbe Shcatdd tb Wiceshohittiy fiakhs tHeGpinde isrb@rably mounted
surface of the brush base or core, through theporous

on thé’@%ﬂﬁ%t 2ht Bbrtibh ok HHRG RS SUMEAN AsRIPANRRICE cah bE esmfee{ea to the

t to the surface of the brush.” [0095] A S|ng e

rigid caorg Islas H%Pa\f% g}g)tl#ﬁ?%ngr&ttegg ﬁrb %et eglﬁ%tc)% aq%rto% agpei Pegmglg liquid to

e sur rve
br he nay be used for scrubbln surface and a
the bigef PRRHER GRS meuntingAssapbly jiatys nf&ﬁﬂ%mé? -or ot her
substrate. Typically, the wafer is caused to rotate in
a [ Both te sendee statiom anghihe geaehdnpstaidoredre poeferablyzadepied to
an axis of rotation while the surface of the brushes

receiv@raecabsette ooitamingd fidmbdrerf swafdrac®he fifst hfbsesafid@cleasing stages
illustrated in FIG 9. The brushes are nounted on

prefeﬂﬁl’)lljﬁﬂclﬁ&%! @&t 6!’ PY¥ ADB®h 3R @i Iﬁhsenir ﬁ%ﬁ{dﬂﬁha&@é Qéry%ﬁ and
confi gured have at one end fluid inlet which

porou?.o g‘ﬂﬁs%tb\?mus"l‘l? %1#8%&216%{) I{IL}téh th %gg‘?‘?;hd f# dﬁt@f h6r?%ntall§l}?om one
another t’lt}le%rltlsrl]lgs Blrc Sclg a a21§ee or brus?h core covered with a monolithic porous pad
material that interlocks the porous pad material with the core. The 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
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brush core with its plurality of holes or channels

filled with porous pad nmaterial allows the fluids
wonresiodeddi nto the core to uniformy exit the BCUAIS2004/022350

core through the porous pad or brush materia

t her ef or, venly suppl yi ng the desired fluigd.t e
porous R apatgl SN HEREN S SR DIF Fiousith P fithctye e

channels filled with the porous pad nateri al
brush.j nt er| ocks the porous pad material to the base and

prevents or reduces wal king or twisting of the brush

NG9Sl A[sogdsiruskaiey be mead fioe n@tqﬁabmmaﬁowlmn&@rﬁ dngle

or a vertical orientation. The brushes are confi gured
substrit® surtdce! Aliemadivelgsa paitlofibrusietsinody ushd fdratrubbing stop esrface

of the wafer are evenly scrubbed, using an equal and

and a GHREP é&rﬁc@,r@%%léﬁ@elgrbf %ﬁ%eﬁér%h&fsu&lﬂﬁté{\ﬁfﬁﬁeaﬂﬁ%e RS is

I nformati on vertical wafer scrubbing, Teference may

f P oY R 1 n f .
causeddf o8ty Pl B Gvinke 6 Rrahls oL ik n 8% rotation
BEREA e MR T TN —

alternately may be a disk or shortened cylinder. The

FIG. 9 dihsibgshbnate mouatask erbbiishereser akass Heﬁferr%t Zhe brigh cores are
symmetry. FIG 4 and FIG 5A illustrate non-limting

configatedeo hatd at@ne phdydi fivdd irdetofhiah cotmmtiaibd ibeser fhid tonduil feom the
useful in the present invention. Any base shape that

tool. TRuBRGANERRGuPplyRhEdRIEa Minidad therdoed vethin thebaish®gde. The

4 W th tﬁe porous pad material, and make propercontact

brush %&t@ﬁ@ BURSLGR! & HoesRE cﬁ&ﬁ%&@h&%iﬁ?h&r@?iﬂa(&ﬁ’%ﬁeﬁﬁl HRSA the

present” i nvention. own | t he base
rics ESA B BIEL o) BF R SE My S B EL FA 8 pac o b
surface contam nation such cﬁéu'Oi I's

g
materigeiefarh AHILY BHIPLYNE Hherdsm dochuislia theabihey ReflSuEacse The base

[0098] A nold may be used to cast a snmpoth pad surface
with itsplualpaof shanhalsdilled vetiothe porpulpal mp@Bel ingarkoclis the porous pad
protrusions, the protrusions having a variety of

materigh@RBS base Ghd @ieventd bt retidted walkingthr twisting sf the drashchodes.
nodules as illustrated in FIG 6. The nold may have a

CRMOW 2Lrs BEY THe WeRibBad fth REHZBhtakbr $WSHcADrientation. The brushes

pol ytetrafl uoroethyl ene applied to its surface to aid

oo HBL P B R bR P s

y be nade

scrubtgacwl%arbeaqug* gqq(,)an%ggigq ]gr%g[s'apesgrg %ﬂtsfde o'% tlgee\!vgf%?. S eg}e
information on vertical wafer scrubbing, reference may be made to U.S. Pat. No. 5,875,507,
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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may be applied to portions of the surface of the base

or the base material may be chemcally treated prior
woaoismieiong. The porous pad material fornmed i nPCaSamUM22350

on the base is renoved fromthe nold. [0099] The inner

contad] anp]g%u%ﬁréﬁgtg\ﬁ{ fe glg.fﬁ%? é’}’i If;glé%aeé i 1%%1 71Be lthP%Prlftr}H{/én%%n. As
i ntersecting shall ow surface channels to enhance
showihigrig s 1 ptha bass has ipR inngg Rizgace |98 Aad A pRer chd2Wi Thesersartaces
base, and to pronote fluid distribution. The surface
are prefheabiietlsansdyo lemavesuriagd eontanginaipassuch ge pilnandignicreentaminants
limted to notched square or halve round to interlock
prior tbheolpipQind cpaéhg thetlasgay or may not interconnect the
i nner and outer base surfaces. FIG illustrates a

NEGOYST A blOm S BETNel 19 ast Hishd6fh $ldalARESorbSdWurth@d as shown in

|nterl1ock| ng a porous pad material to a substrate
t I i . ' . .
ric. Mk FpERRROSH A A 8kl SR 5 08y kg bt
timite) G DRHICS A0S PP R B B4 16 6T R PENCBSB Ao cae of

channel and away fromthe base. Such surface channels
perflupgipatpdetaagial sich aa pelyisstatluprecthydpne applisiearits sHEpGfP fidm release
various geonetries along the axis of a tube, spiral
of the phd firval e novldcthe el diitsedfumbpbe matde fmosl polpiktrafilddrestbylene, or the
radii across a platen base. It should be understood

mold iAgbeiRleds bhdbr HBRRGgMENEE ANRIchYe Qent $1LE WE baatfin wax in THF
channel s can be varied and may be el i m nated

I . | .
my 08 RS R HE Rt e b 92 il
B e O S O S

illustrated in FIG 4. The base may be any chenmically
from thg@aldpo| yneric material, including copol yners,
materials useful in CWP cl eaning processes, or CM
mi099] Fhe imrep wad oyenveiasessof tihbassanay herwiantiyinyrled, or roughen
i ncl udes chlorinated or hal ogenated pol yners such as

with dhdichysdttetr off paailel or fnkdvésctiiyChallBWDiurfabE-éhanasld tdcéhlfahce porous
The base material has a thickness to make it rigid and

pad nfARirAl AdHasioh 3n& NRBGocH Wih fiRltAkd, ARd 8gkoRoRSAhiAGlistribution. The
agal nst a substrate. Additionally the thickness should

ot BT, PR BB ) LRS00 Wb e o

halve ?&g{qetrg glgtlsﬁo%atg% [e)glﬁ)f&l{;lg , %Pl lfllgayoo'r %?ayl n%‘% ri]netgrcgr?ne%{ t%%tmel{er and outer

base surfaces. FIG. 12 illustrates a non-limiting example of surface channels useful for
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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t hough others may al so be useful. In one enbodi nent,
the holes or through channels are formed cl oser
woagstohew near the ends of the brush than in tReT@S2E0€022350
of the brush. As a result, a greater anmount of |liquid
I.S.proyided to . f..the h
surtace SRR G bR EnE T b ey R RO el find surtece
c| eani operatjqns where a greater effectjve er .. .
channg g 3 Som e VO BARES e e oRER Ehasels or sits fidly
cl eaned. [00100] The porous pad covering the outer )
connesting tednust suifecen{dke pase mithghe owler srafage @? thethasesagr iflgeteated in
channel s, pores, holes, through channels, and or slits
FIG. &anthé bese maydesany lvhempiaiy snepgsh] yra¢nar inaterial, idvludieg depepéymers,
housi ng. The porous pad is cast onto the base. This

materiald @efi? 6k CMP BRAmh@bRgedsBE of CMIMHRri aPfentdV&l processes. The base
protrusions on the porous pad surface and provides

preferffThAb B chfHaAor feloleRORITIAHES sulfyad i Hbl BRKEA cPVC,

ad [ or tw stj i.s. reduced or. . .
Pve B brGand Bl Dt ileabl PRt eubichERIF Pkt faeid and
. channel s of the base by filling one or nore of the )
maintaifdfsshpre dysingrratalipn gnd Rresingagranst aspbsiigies Feddiignallydhe thickness
base have a shape to nechanically and physically
shoulg pmwédetsupperd tesingertbddgtingsorTheoy alkdiidkness majebagrantnethgn about
from being renoved by pulling or tw sting of the
0.05 ipeHes Whd pasterablfyirtgpes Gloat atvnt 0.05 éndhes algemnat thae abdut LTS inches,
brush or pad will absorb and evenly distributethe

though Iomggszmw LRYBB A Ul flg oRE Eﬁl‘Bp&ﬁh}eﬂEQIlqe HA16s RARRKSH RRMRIs are

or can absorb and distribute fluids to substrates

form ycl(])cslﬁlo e(l)c\)’get\gglc ke'aiJ g'le Qs 812%1%3 ng@hﬁ%%;iﬁitfg%cetn@err%lf%%%% hgs a result,

rus esir annel’s may

s A D P R LB P

~solid or packing themwith a plastic plug and then
particplapradnantpge e wgfoy gleaning operstiensigherp @ @iamqr effigctave wafer surface area
preferred enbodi nent, the core for a cylindrical base
near ths exdisiofi tlee braklh mustthe deansdh may have a outsi de di aneters
rangi ng between about 0.50 inch and about 5 inches.

Fes0190F Kk shamehoRAR Had EHR i IBHREr SiPhce 8NGBE bh 1% &fe or more
nore inches. By covéring a portion of the inner

o UEARERGIED 15, RALER BRI 6150 SSHE el porus
pad nﬁ%rri%ij\%itg?ltle ra{séa lho&s?r\l/g r’i’ﬁ]egp(}rgl?s Ii)a S Cast l()lrrltfo%ﬁee bgsfée. L[li]lles igtae%gcking
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 more 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

41



may be | ess than about 15mm [00102] Endcaps such as

but not limted to 214 illustrated in FIG 2 and 212
wabhew/oiédgstrated in FIG 2 may be connected t 8CThs2004/022350

base to provide for connection of the rotatable base

the ﬂl%l?%(@lﬁ(?ﬂlgﬁ?)lgtl tﬁ??{u%ﬁ 8?4 pteegpf’aog%ﬁsrz?]rg ] Li)[ e fabs]‘.colr I21er di%tribute
ﬂuidsgﬁ ' E@EC%EQ ﬂ%&/ twﬁe% Orsa%%yw}aﬁ% wggue&b'aﬁ}t tﬁefbﬁﬁgswr pad If

into a stock piece of base material, or made

desirablehroagl Chanaals hunereleftiunfillad by feeporqusaxd maaderial iduring Fhy
exanples illustrate the variety of way the base

moldihg psicag tyffillihg thpne séth taniinsobrbie wtidraypatiang drerewithd phastic plug
mated to an existing tool for receiving fluid and

andtHeﬁtr@ﬁmnﬁgﬂfeIﬂ@%ﬁ@érrﬁl@d it erial renoval function. A
vari ety of f i ngs for connection to a w de vari ety

Fodlﬁ S ”HY Q'ﬁre‘f&&'éﬁn&gb&fﬁ&ﬁ}eth AWle foEE g@%“’g&%%ﬁ i§dina

ttin eatta mat e ore.

S _Lnc but.not limte tofl itlngs
rollr f§§esfaﬂmélma SR iR eV bebermiiots b nglting ppgue 5
hown by the non- I|mt|ng exanples in FIG 1 and
lnCheﬁ=l@r2h§krS@§Iﬁf‘élcli seethg diampicrapriciapee (9el Wenorgdeches. By covering a
separately and bonded to the base using chem cal,
portionad tteritpersnrfate Wik dhre porowmeidrog brusb mmdteyiad sthe Ftteslevolume of the
non-limting exanples illustrate the variety of way
core thdyebea@decello Thic Mgy bf phreuPmanenl cdveﬁﬁ%“lﬂieﬁﬂneﬂ‘&urfb@ of the base
connected ormated to an existing to for receiving

maygellégs%ﬁ%oﬁpiﬁﬂnng the base coated with a porous pad
terial interlocked with the base to performa

n’ﬁd(ﬁhh I re M@Apsfsg&cetls oyt n?tAhrm?r({ 05 éqg%stfa%tcf 191%§IGf o and 212

nnecti on e varle coup e

the.b 00 Bec the vol u th|n the
also Iirateaar Pl Y P PR Cedia tisomee (A ITPVge H5icoaBiation ek he
rapidly and the fluid mnll be r ead UICk| out f 1 ow
rotatablg b@%ﬁgﬂ@ ardheanig fiogl, iatpyesenrized sowgh Of:ﬁmdn@ 13 tuge fqmptegng the base
filled with the porous pad material and out to the
from stool, &€ @ cofbiradopof tiese. pAsiwithtier baat its«df; elid erglchppemapbemolded to
The plurality of holes or through channels may have a

the hdﬁblﬁg%ﬁi bé ARGhiINE RS WDk PREJIBT bhsd %térm TortihRRepHrately and
nch. A porous sintered tube stock ‘of ceramc or

bondeﬁ% égl Sfl‘?élE%H ‘ifnkﬁﬂ%\é‘r&b&n#l L& égéev?HQ th@hés%

USE ase on O neter

housing ofotHg Brers]eont Sivention mayl‘lbeecgnnaerc]: eddc;rsrrtlartcla t%t a%dex?s {ng%ool for receiving
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 separately and bonded to the base
using chemical, radiant, or ultrasonic bonding techniques. These non-limiting examples

illustrate the variety of way the base housing of the present invention may be connected or
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mandrel or base. Larger dianmeter holes or surface area

t hrough channels can distribute fluid fromthe core to
woheospaéoas pad surface over a wi der area and PESMISLOOUMN22350

a nore even distribution of fluid throughout the

ntire. l.ength_ of the rous .pad..coyering the brush.
matedf oy ebistf o itsese g AbRLDBRuFE HE HeAPodstit B S Bggpos pac
al so be used to increase the surface area for fluid
materia| gyjeriogked yHh thecbasg ixperfesppmptetinremey gl fupetiqnn A arigth ef
base and the porous pad in a device of the present
fitting}s fioreaonhention 4o a vadervaticty eltoplsmmajsle ¢oupledao ihegbaae.
substrate with a fluid or for material renoval from
af0108rber Becaigddiernaluns wixdin, the boredx eapdl@ filled, the bore will be
sem conductor wafers, hard drive discs, flat pane
pressufiz8@ AN @y aAd thelMfd Wik Be MY itd hRBRIy|chtfldv ErrBigSie PRIty of
or brush”base can be nodified'in its Iength or

oo S ! e SN BB DAL TR ) gl LS o
pron LB 590 I Ll LTt B, B v

. the length of the rotatable base may be greater than

diame}gs sepgingmbetyyeen aboghBH0d inghde abeut Yet0aich. hAPOEMS sHiiprse fube stock
of fluids can be delivered through the brush or pad,

of cerdmic @ palypharic dOhstwartion withmmizndresizoimled mayalso be used as a base. A
chem cal m xtures, HF containing chem cal m xtures,

combidifi ra6ft diffreAOdibME R (HHoCHEND]Eha b tdedesd dashebdiBDicross the
ot her variations. [00105] The plurality of surface

mand&rnglnﬁé.ng{gef ﬁlﬁﬁ’i@%g hSREBP§IEace ra%aftlﬁjbﬂgﬁjcﬂaﬂnélg %%1? ﬁtﬁﬁ‘g)]pte fluid

annel’s can positioned froma center p
he base to an outer. edge of .the base in.a symetric
from ! Sord 33 e e A B n e vt g Pl 3 P B
outergﬁu_rfﬁlce of the porous pad nmaterial. The channels

distritypgion gEflpddhrogghout theentire ienethgfdhg parpysppdovgaag thedrush.

base. Preferably the channels may be positioned across
Varyingéepagber of des aretitsan ghebase mayailsorhs used fd incxgaseothe erface area
outer edge of the base than to the center of the base.
for fluldfloWlthiiodginitietbare.t he pores of the pad material may be
froma source of pressurized fluid that is in fluid

CFUUTU@] cat i gRe Wddbckite WO TRA Ble! Rlodshali B 2 ABFROSE fhe
of s f

ai'd base through the inner surface of said base.

preser{g %Ueﬂglm galn%;]edmgéﬁkiie& %ryus.é Tn @&a‘fiﬁgglsilﬁ’ﬁl%ge \Qf’fh ia'lelic‘ie S irri"ljlgerial
rush or pad cores 4

removal from any number of substrate types, for example, semiconductor wafers, hard drive
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, etc. For 300 mm diameter or large wafers the length 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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that have a plurality of holes that allow fluids to be

fed into the brush or pad core at a particular
wonresaue®wot o be rel eased into an outer brush oPCPA82004/022350

surface. During use, liquid flows fron1inside of the

SeE L erfora i ons.
mlxm?%anne n?ﬁ ng £h %‘Blggsl erEE?&El}rf: au%ctteﬁltt £ a16 gh%mg agtﬂ‘nxtures and
teri aI After flow ng through the porous base
manypihet VLRGN { he perforations, the fluid is distributed
t hr oughout thegghrous pad materi al coverlng the _
ol0@l03¢ t he Thepburplifyrof sifagescharmals ou through ehanmslstarefasmed in the
to be treated. Besides fluid inlet pressure, the flow
base. dFhel dhguineds &andra posiioned &omsacchsar @ooit of the Hasste anmutdredge of the
housi ng can be controlled by appropriately selecting

base i yHinhEAS oP Ay nidhetfi Pattdh %ﬂdﬂﬂhBﬁingSﬂMH% tHRQues s@fface of the
pores in the base through which the liquid rmust flow

porout 08 LRkdrifd. ’Eﬁ'&«%ﬁaﬂﬁélg ?naﬁrh')% tﬁ%@fhﬁer %ﬁe&%ﬂ (ﬁﬁ‘grlegt}:l%?l across the base.

creases t ow O I quli

t or, hol t.he oW O romth
Pfefeftab st hEChitef i sapsiibied agorethe badhth el %rdvoivne of fluid
sel ecting the cross-sectional area of the throu
to theypyfea gdgs oﬁ the baseshan o the pentsrnfithg bass. The flnid \whmgb@pores of the
area of the perforations or through channels in the
pad nissesial may bedromma sowtoefpressarikehiuid that iglindind eomofunidation with

base. This is illustrated schematically in FIG A
the posbey @atehinlinghe cHaangle bBsal@Basanbiroh S0 tharienedishiff edecdTtsafl tags.
and this isalso illustrated schematically in FIG 4

WRgs 6] hr OUGLif kB Ferd %c%@ﬂgﬂﬁgd@yfl g[enﬁe%tlﬁ%\gﬁsﬂ R pad cores

al'so differ fromthrough channel s“45

that h%\lﬂé £ F@?@?ﬁ% ]il(%lgs thQ@aﬁleowV\ﬁ ?o l§ feg 1{1} ou?lgﬁh gwq& O\é\é gtfa

€ 1 nher sur
i a thic basge ermttl Iessflowt an, .

particflgr Bredpur B e cgid ilo %wtﬁdfrr%& rypag sHriaqe ;@tr@géﬁérwld flows
of the porous base material contribute to the

from insicg e therfase Biroyghuang.or maie giesiorasions of thyoughdhannaly ndbebase

energy like the fluid are preferable to increase fluid
filled fwitvthe porows badeanatersalr Adtee floeiig thepugh GRELEoFbusNSass nitetial in the
FI G 12, the device for renoving materials, particles,

perfoidfiofs) el A A diStribhRM e RSR SR HR S il padl %%atéhaﬂ Qb@érﬁ@l tBe outside
base for supporting a pofous pad naterial. The ase

the bajsf:1 Whg St ﬁrhs?('i"@/ﬁtg tﬁéJ{Lfbgiff&e ?(ﬂge gQath"t ]§£su§e‘§rff ?cf ‘ﬁ g@utlrﬁ the

urality o nne ase for inte

rou mat er i he or 0
flow QT aPRABT e wftet bl thela P ho R0 B sPafolled by
surface of the base and is used for renmoving material
approprgplysglesting theglimensions of the longitudinal slits, holes or pores in the base

through which the liquid must flow. Generally, increasing the cross-sectional area increases
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 controlled 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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The porous pad material fills one or nore of the

channels in the base and interl ocks the porous pad
wort@roiedoowi th the base. As illustrated in Fl GPCR/USh®4/022350

channel s fluidly connect the inner surface with the

also 1ﬁ§§t§agedss%5%r%g ca‘ﬂ& 1{1?‘?(;” A gerFI élﬂﬁcﬁ&-ﬁ'@i%fm diff Qsiz% and

ase e |1 nner surrace o

ase to the outer fac of the t hr :
2150 diIdam osh Cep 130 ot 86 twlgmsseﬁti? RSt delgmine the
material with the base. The through channel s may be
flow elolique Eronyihe dinsa swface (uisantar sUHAcE With p Shigieribasy Rermitting less
adhering and interlocking the porous material.
flow thae hi¢hiakdnbagorbastly pthd pomsiey hiad swafase enoge ofthatpor@adhseamaterial
portion of the outer surface of the base for renoving
contribatetbithd cdnidabafdsTtTAd. ea. h1%ﬁé€ pBRd¥itE 8nd A sii¥4ce eh g@r Qike the fluid
removing materials, particles, or contam nants from

are profsHE & ﬁgréaglé:hﬁﬁﬂg{%“ﬁamdqh hadl &rﬁ@é @vettﬂf supporting a

porous pad nateri ase imcl ude al i nner surface

a outer s rface a.plural ity of chan
cRlofac" oras HoRif B0 R e bire PR bR 1. whices. o
the base. A orous pad material covers at |least a
Contaw%mt%ﬁoefsubﬁeteuﬂeﬁde@rrpeé?éﬂ%baSF A YyRBItAE @ Nogoysgiad material.
for renoving material from substrates. The porous pad
The basg ieciudk afi fintes sunfiase @nd a patepsurfase antaphehlityiofi chanmelsas ¢he base
and interlocks the porous pad material with the base.

for inf#locking she pdreds pad mrht€iial 24iBt fhe basanebsu’ pad nfatatiatlbovers at least
connect the inner surface with the outer surface of

a porfidEoAa8 Sutel MG fcB0P HBMHaSOAMS iSed2b2 BorhdVih D a2 Brom substrates
distribute fluid fromthe inner surface of the base t

The p'ir%apc?.\ 3)%1 Fl{a(te?%?{i ff"il]% Bnd E) Itﬂ.l%.ﬁe &Qﬁf %ltatﬁﬁglg %gﬁl%&%seo Qr{dolﬂ%ﬂeglgs the
S T R YT Y

material al so covers at |east a portion of the outer
inner syifacgcuitiotherayter isaecefad the kasey They tmgu@rqhanneflar &% in the base

substrates. [00108] The porous pad material may cover
distributb fisel fromttheinnbaquefacd ofithe bhdegp thdheuter suirfateathe dase through the
portion of the outer surface of a sidewall of a

porous Yadl Aek@dridll BAd allss iHEREKIR: PotBRObse itRerRPRAthSthOBSke. The through
mat eri aI is covered. Alternatively, the porous pad

chanrfaégstl’gl ovvn | nﬂe’__(p g&gg@&er l“@?%}éé‘? %taﬂfl opz?(ﬁleﬁﬁg dhfhterlocking

ere th por ous” pad

the pR s el YRl utnaf oo bR % 5’%8%8 -
surfaceaosfe‘che base for removing material from substrates. The device in FIG. 16 for
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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is mounted to a single fitting which is used for both
machine drive and fluid flow to the center of the
wo0aesws/01$09109] The porous pad material covers BCTIUS28Y/022350
a portion of the outer surface of the base. The porous
Lal onded to on re surfa

the ¢ gelgg@%({ gglld T élgcecttge ang%ﬁu ce lelgléen&%?ra ugf?ac%?/f: e bgge. The
cheni cal , chani cal, or a.compination of these bqgnds.

througl Sannels 24P B Dash s B R YL ROT e TPRESHHES Og Bedase to the
base housing surface, the porous pad material permts

outer pprfiacg of [tiespash thyapgh th @opnys ped mptegiahenot shawn). Jihb slwqugnehannels
| ayers of porous pad material may be nol ded or cast

may teniodcheld egrbbyest orponghes tpaid immdteining ortadheleh the pbloais hiaseial.
The additi onal porous pad | ayer nmay be chem cally,

Prefef@® bEApddymatefialalddt doveg afBad aGIHbMAt the BuRt slPich of the base
bonded to the first porous |ayer while naintaining

f"ffe@ﬁgﬁ‘%ﬁlé{teﬁﬁ fP(LIgisgosfhja%w fromfluid received fromfl ow

sint ase. Optionally the porous pad

ical may fill one.or nore of the fluid flow
RS | i eorbdaa PRt frafico i ons€ bt sRieafagpller
covers at |east a portion of the oguter surface of the
whergyaideash s Boktion ob dheoridersufasrley sidawall of| acybinderghatiip peedgp support
the through channels in the base.Preferably the porous
the pqraws praltraaterl i covererdy Akenativetyu e pdrarsedsnatadalgoayed aigase in
the base surface are continuously forned into a
the shapeof a pad er ditk acdhona ih IFEG. 3Abed FIGISB therephs porsuPpall material
material with the base. More preferably the porous pad

cover(ﬁ:rﬁit 1845t @lpoftidd & thbButPERHED oLl @H&’éa? hog raicgﬂﬁdéi’%ﬁﬁ ftl’ﬁ‘:"}‘étatafble base

overs both the outer surface and ner surface o
. ' . i I,y forned nol.ithi ¢.structur
is molyeg REF Snbh i G BHIP Rkl SHRBASBRE SV AL ORI Y I e
covering the outer surface of the base or housi ng may
Cm“mﬁgvgehm%hickness greater than about 1nmand is
preferably fromabout 1 to about 20 mm [00111] The
dd00108% of (Ihe Doras@ad matsrisheoysrs ddeashh portionif Gekeouger surface of
fluid in the porous pad material which nay be

the base.eTheipovasipad-aietial may be¢ bodded ¢o v er maretbuafgtes3aishe rotatable
chem stries such as but not l[imted to anmoni um

base tBY6inP¥h éhedént IKRF 8 LHGficsl, Aetithnichl@r 2 RBFbEhaBbn of these bonds.
pressurized fluid is in fiuid comunication with the

After PSHhHS al B R lla}jep withSnERRRASRL ﬁas%fhousing surface, the porous pad

material permits fluid flow through the porous pad material. Subsequent layers of porous pad
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 fluid 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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devi ce base through the inner surface and core of the

base. [00112] The porous pad material covering the
woasws/pé@d er ably i ncl udes surface protrusi ons BCT/US2004/022350

recesses for renoving particles or materials froma

S rate or_for, di t d across a

Pfcfefé‘ﬁﬁstf‘? ByigUs %‘%%E?P&ﬁ@ﬁ Zjh ntﬁi%é‘rgi‘ ﬁr’a%e SHOESY ?‘IEPs% tgﬁ base surface
fills one or pore of f channels in the base a

are CqUHPRRSHCIREMEd B IARe i glaastﬁa&f%r g Ifriagks Hie RoaR: par*ﬁ%atenal
channels in the base maintain the alr%nnent hei ght

with thnbassr Mirs prafprablydhe perogs pad meiconkfildmthe ierosgir clmaele pr the base
the porous pad material. Preferably the channels

and céens ity tleoumasurfatearidthe innsusdréace ofihietbatdiia aton@huously formed
surface of the base. The through channels in the base

monofingd §thdetire of {hﬁllﬂr(ﬁfs%é ﬁiﬁtehﬁ]ln eﬂhe%?ét@%s@ﬁlafeﬁﬁl RARANS the outer
the outer surface of base th roug t he porous pa

ol ar@&ramrrﬁargga e B i

Iude n nblnatlon of un-polynmerized sponge
prefer og]é{?‘g%@&mf or pol ymeri zi ng’ the nononer

|nto a nD d. The nold includes a housing or base with
pl0dihed cHas H§Y1§est ¢{4he mregent inveadompanalsiaclyde e dkridiache
material to interlock the porous pad material with the
porouk pad matgriallwbicb andyi eapressoriadd. Ufiuide nayendludaiw steoagbaqueous
nononmer and acatalyst in the nold are cured and the

chemiB3@i¢s kith wibubnHAIBEd athmEdigmhi Bdrdxidd értg/didTRi0s0 ABIIE IThe source
in the housing rel eased fromthe nold. The final

of preBiuRigLET 1dsis ﬁhfgﬁlﬁgﬁaﬂﬁﬁrﬂ@ﬁoﬁ Batn dthé p&:d8L AR IT{][S) Pﬁ'zﬁfﬁels of

Prefera so I ncludes™an outer

devicd RiTfldy ﬁme lll’,l]r% Evﬁgc)éta%ﬁgomc éF e?f%or ous pad nateri al

COVering Fd is used to

cont.r t he_shape, height, and thickness of the outer
pg&g&g pad rraf EPTONP PaQ'H@teﬁl@gquﬁglp%H? p@éerglg}y ingludes surface

not limted to square shaped or rectangular shaped

protrugipng priegcessesTios ryneiting pirgples pr mogdalsdiagne swesjrateeor|fesdistributing
than about 5 cm and their dianeter |ess than about 2

fluid awnoss @anbstrats UBhesporbwcgadanaétial svitngrotragiond Bl e dransre df the
with lengths simlar to the brush or pad and w dt hs of

chann@f@@#ihe%a@%rﬁf 1n|te@§féks tMQ'p%ro% sherakial Wite thDbse Tﬁ@: bitERels in

an inner nold for controlling the thickness of the
e BT B T P S RPLbr 8 e o

the poFr)c())ursopua tenarfai’reerfelzra!)ly tﬂe gk{anne ?luirﬁ\gl E:ct]nntegtethg iansn%r Isr?r?elclél (\jm&l 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 poroﬁs 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 fr)r 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 interlock the porous

pad material with the housing. The combination of un-polymerized sponge monomer and a
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pol yvi nyl al cohol and the housing includes

pol yvi nyl chl ori de. Preferably the porous pad nateri al
wofhodshee39 esent i nvention includes | ess than pRCT/USEI04/022350

mllion levels of harnful inpurities such as netallic

i ke cal ci d.iron and chlori ion

Catalypstomih g vﬁgpﬁeé‘ B ichBBe b et AelenasPR P e chppels in
| oose portlons q un-cross-|inked) of the porous

the hoysing seleased ﬁ@ﬁb@? nepldaThe finplamodus i a brush ef e thet i§ Fasbonto the
or greater than about 0.5 micron in size, or greater

base. tHyefiarabbyothe nold alsp dncdudes an sittee moldfvr I@]nlins astudaue texture of the
FIG 3B and FIG 5B, the devices can range in size and

porous pad Matetiapendiing thedmnsinb e Tap plict fiol dR .usé&C woftBDtht Gha?,
enbodi nent, the device can be shaped as brush rollers,

h hWah&th DAY GRS SiST RRSuORd Rkl e 66rush 45ie
cig erls t hat have slrgrjgoltl%surfacaes T%esfeusbrnﬁgl?} roll?u(te?rsemt

hmlteﬁ%g Fﬁlﬁpeta‘ﬁlﬁﬁec?&dre&' alls%ag&‘ie gﬁﬁ% g%ﬁ% Icolﬁlugiron ﬁ@f‘: lgeq ght may

VI ces

r har d di sks er .
be lesg ﬁ@gﬁgalet g St léaleteaﬂesaﬂ?a bl orhnG o g isuptace,
puck brushes and plu [00116] The cast on brushes
protrufons FiaY HedE formmast itk IepataymibE tmiscorush arcpad a5d vdib of about 2
material that is firm porous, elastic, and has
cm ordesst More plaferablyrthe ml&hbludae&sinnémnkiébenh%ill%s thickness of
the main raw starting material for the device is

the inféH 1¥3#6r B theaot R Pad nktiddrif 8bathe tRé IBESsurfade BEIHE hbudhg.
exanpl e, pol yV| nyl al cohol is used to forma pol yV| nyI

affiak por ogﬁe elgtth& &%égé.@in teABnR el ke includes
varles i n charact r|sP|c d penalng upon c eanflness,
polyvipBiecio ARl e Eaa;ésé“n%ﬁ?ﬁ%@%ﬁv@\c@@%ﬁs oPXTIR s pgrpus pad

al cohol to a polyvin acetal, and other factors.
materfa} gf @P£5q39nttlﬁ%3n@%1%% desiitta@man Pepylling leyelsfhagmful
fromacid catalyst and an al dehyde m xed with a water
impurgisis st¢toas oétalbiolignsilise| cabdliwn hod itpn eudicldaride wms.pThy ponoys
acet at e honopol yner or pol yvinyl acetate contai ni ng
polymeaip phy Mehtbel BIabithaialldFoéeFyonniogdrporionale. g)ylﬁdcwsi-hnked) of the
wat er sol uble polyners to no greater than 10%by wei ght

porouQP lfyﬁlehg $nenflel gfea{e@%a%ra%om fikrdd [eGle, BP?rere? REhEbER 0.5

he porous material also include the Felative

nan?HPQQQ gﬁiﬁgﬁl z%S&ﬁ9i%ndfﬁa&&'°” t enper at ure and

nera con i'OA2%nd startlng material s
i rmnuf acturi ess. anl.i ness of the
POOllig] As shown ?ngFP(J‘; %% and Flg %B the devices can range in size and

shape, depending upon the application. According to an embodiment, the device can be

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 cast 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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manuf acturing process is also inportant in the

manuf acture of these devices. [00117] The outer brush
wonropade®yr f ace i s made out of a very porous ardTRSEH04/022350

material so that direct contact with the delicate

C trate do not cause s rat ches .o
embod{fieaf a8 SRR B SRR O B RS Ty TR TG Bt can be
made ouﬁ)‘éof a materjal that includes poI yvi nyl al cohol
others. pysnerely i examule, pgh Vit gleoholds yeast te Tomm & pPhvinyd acatal gerous

but not limted to nylon, polyurethane, or a
elaStIQ:mﬁmﬂﬁhtT@p@@umatyualeztanamm chathcRyiAtio depentlieng upon cleanliness,
copolymers that interlock with channels in the base
type cdpdret foaningmganttor pescats byewiaidedyde stiplbsekfor drcoprvaviodef a
suitable material renoval for the process may be used

polyviny¢ hleihdlgo Qp&yvﬁ@l acehi; arfh B f@&@rss@li‘éf@ﬁbéfthe PVA sponge

(pol yet hyl ene "gl ycol - pol yacryl am de)

, r 4
mater3l Al bR Her AR R JLHCION P ol %ﬁglia@%ﬁééwﬁ 3fter solation of
tt non Surfactat air
polyviigF 30k pros® Fits va.ag?taﬁﬂempe& Ck gy bietate
f opam sy stensé \ . 3,663 470 Ni shi mura
contaigingLopelypes ﬁSathé% 2%‘&@&@5%@&)%4 Vish gk eplublegrolymers to no
whi ch are incorporated herein by reference in their
greateg Htanr 9y by 00ich8df dabidsli Othea factors whéch dffeasthe progeatiesaritiee porous
a core elimnates the need for renoving newy cast
materfat bisd eR1ddealie R141E8 GEcPorti FAUS relG R0 Reab @GS RMpefatlie A80 Bfne, and
damaged during this process. O eaning of sponges on

the geﬁ@ﬂ'a?éorfdﬁld'n' Adlshem %}tngfcéﬁﬁsiﬁ tﬁe%gtﬁ.ffﬁ u pg ! bYe%trlHness of the

particles is inpro uring wash cyc because
r.a ssion 001 G ean
manuf@PhlRb Bralebdds UG8 B AR L e it 2P MeretSi%r s e
and ads of the prese i nvention may als
db@@ﬁz uponT. BB?B&?@@Oéﬂﬁi%%&%ﬁ§ﬂ§%kﬁ¥upﬁévﬁ6d6ﬁ@mﬁﬁéSOﬁ
material. Porous pad material should provide
materia] ggihpi direoy cantact M@thﬁh@ deliqager Jusfiach of a substritadees ww causshscratches
porosity that the pad naterial |ooses its strength.

or othdihdanpge 0 Prdfyrablanthb @uted beush Ratfaceio uiad8 5% ofl maeMbloBst includes
where porosity is less than 85% for polyvinyl acetal

polyviﬁ?r Absha? (BB foafBt £RhGgh, o&%m@%bl@@ﬂat&%@s&ﬁ% but not limited to
exibility. The porosity may |ess than about 95%,

nylon ip%o@ﬁﬁetﬁﬁr% g@% %mﬂ(ﬁﬁ@éﬂ {)%}ch}{g*rgﬁlaggé{n VX! O(ii%okgm onglymers that

rengt &r 'charac ¢S inc ude
1nterlo§% &Jgfpgg g rlﬁglntkqg E? ggﬁaq Idg Yot s-,lerl]rgtcﬁ) (s)lgbestrgtlezsgrfg ees r:lllncrl] %rclvrl]de
suitable material removal for the process may be used including U.S. Pat. No. 4,083,906
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, Solomon
(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 (Early starch based sponges), the

contents of which are incorporated herein by reference in their entirety.

49



fromabout 10 micron to about 200 m crons. In devices
where the average pore opening is less than 10 m cron,
woOheospeé0as el astic material nmay have poor el aBCTAISEOP4/022350
and/ or flow properties, thus making the perfornmance of
t anin I i.sfactory. ternatj.vel h
o L or Gl BREle P ok B RE Bl hDfeed for
unsui tabl e for a_.cl eanin ol.| .because of inconsistent
remoyg Bewfykesdhupahies Gom omerdal Bducipg some lasessat Dpies dmaged
~and porosity depend upon the application and materials
during,§éHPRogess o Cisaning g speiEss pagorea terifd shem pHexcesy reagents and fugitive
pol yvi nyl acetal porous elastic material usable for
particiehés iprprreestt durimgerish opcleabechesetheylagieatt with grdatedapgression.
manner, for exanple, by dissolving at | east one

pedorddNY|  alCiehlg difestiReheddarRMARRAS! HRGY AR BEiency of the brushes
pol ynmeri zati on of 300 MWto 3,000 MV and a degreée of

i [ g %.J for
and pRBRANC e e iy pS8 BelcARelA XrbfltF Rl pb AT
tao the so i on nd subj ect.i.ng the_salytion to .
porou Bad #RisHRl, a0l o Ry lsR S o df BF bt e Dag material but
acet al dehyde until the material becones )
not hayg o muehy Pergpisy thahthe pad matesial lagsesy spigpgth; Thg@orasity gan be
nmol e % of acetal units. In soneenbodi nents, where the
more phehypheit 834 Inadsyiceh whedPonasiity i94ess thae 86 % foupolysinyt &metal porous
retai ned pol yvinyl al cohol may ooze out fromthe
elastiqmedtials, thp @ad e hanelpousrdRsiviki| Yhe potaity AalydedshBan about 95% ,
article to be cleaned. Were the polyner has nore than

since i ?r - BofGs R vﬂﬁ@hﬁly_ﬁr'@\iiaépodrréﬁret i @ﬁhé?%galla@%ﬁstf?:@(i’ﬁclude a

asticity and flexibility in other enbodi nents.
. b i . | .
desab@3EAL LA DGR OTHE IR e 9 SPEE Mhbpgns roges
rom B! 30 R e A e e Do BhSing i

configuration, which has numerous parallel grooves
less thep d Raicron, the PeryIs€lasic materiabimay hagkipadr etesti¢ify and/or flow
protrusions or projections on the surface of the foam
properties,dbast meking ithrecpenfdemanceafitiet slemfinghudipesatisfadgory. Alternatively,
circular, ellipsoidal, rectangular, dianond,

the avénabeé Péiiel opBhinB Y @iBréltdan 200 tli€rohs k& bURLIRIAO O aldining roll
e

protrusi on has a square or rectangul ar shape profile.

becaust ¥ ifQAS1s tp&%‘ﬁ@ﬁ@%@gﬁ&q co%?%tf ﬁ%%%l%@t%d %, 9% and,porosity

greater than about 1nmm and pre abl'y range from a

depenil H{)%ﬁ &eaaggﬁlct:ati%% and materials used to form the porous pad material.

[00120] The polyvinyl acetal porous elastic material usable for the present
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 mole % of acetal units. In some
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[00122] Ot her techniques can also be used to
manuf act ure porous polyneric devices used for surface
wonrestoren applicati ons. These techni ques i ncl BA®US2004/022350

anong others, an air injected foamor sponge product

S I h Typi cal i shi_ng.
embof et 518548 B Bes b R ha P BER 1ot b B, 39 rddhned
asE)ect f the CWP Proc ss. Brushes can,be, in.the form
polyvy! alcphel 83y 9ozetonbITPRY Y Bfodyctupop dse anghundegirably cenfgminate the

al so be used to clean the wafer, and commonly includes
articlgtogieredned.y Witerdihie polyerer hag moreothen 490 aipde %r @fiasetal waits, the device

outer cylindrical surface of the roller. Roller
may Hawe pbaselasiyith anéflexdbilipmudther gpitedimsitons set at a

fixed pitch across the entire body of the roller. An

exeo21p of QUEowYE thel BblCaciEdd Sl behefdll9SRssffetii®Belbdted shapes
shown 1n FIG 12. In applications wheré a square or

and siz6E LRGN co‘ﬁ?i%ﬁfaﬁ%hso nGRlo &CJSQ?.OAS %e?él?faﬁ regﬁfﬁﬁle, the polymeric
contam nati1on (e.g., slurry buirl'd-up) around the outpery
edge .of the protrusion, whic an al so cau scrat ches
produ e g T 5 Datiphruich FE iePuarin 30 fiied
preferably rounded or spherical in profile. [001‘.?&43}11
an angjg to Biggols peditionakly. PaQEH g O PEFeqtions pr Eisettiacofdhe fosm
may be understood by reference to the foll ow ng
produgbeanl inglindd myamotpopblepes, BXAMRCEL, [l0B0RE), retapgatari digmoid,
Airvol V-107 was purchased from Air Products Inc. The
cylindiaypyramicil enthelliken Prefeablgl theproadisiba hbOisquat8ér @ctangular shape
pol yvi nyl al cohol V-107 and 600 grans of tap water. The

| | er. Tl
B e R s PP 1 A and

] X1 [t r e as follows: 175

prefeﬂéb@r%éﬁ%oﬁr(?/r\gi%hwta coﬁgﬁgcglgl%gtnilﬁ%r? §§g§§ 48 grans

f |.dehyde 37% .27 grams suffuric acid 36% and 13.5

gﬁé@zfor h Qligrdhctinopds e Efa}l%*ﬁttg MR ECH BefoPfHPRlmeric

_order starch, H2S 4, fornal dehyde, and |ast the 30%

devices\pzed donsuitaee traasmentappliedtions rldieogicchnigeesanclugs, mgiongathers, an

air. The solution was of |ow viscosity, opaque, and at
air injectodfdaampespohge prodatd asofellt d3icshermt eri al was poured into

a polyvinylchloride nold and heated to 70 C for three

heeg123] | Nspaghicalyahe b&8shing pad includes brushes that perform the

mechanical aspect of the CMP process. Brushes can be in the form of a pad or in the form of
aroller. 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 underlying

substrate, the protrusions are preferably rounded or spherical in profile.
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sponge forned in the nold reveal ed excess bonding to

the PVC nold surface. Sone sponge material was treated
WwWoi2005/0a6899i nvesti gated. [00127] The sponge wasPGEUS2004/022350

devel oped, white, soft, and conforned well to the nold

' od vy, cking actign C surfaces be.
“’F"di%@ﬁat A T S s R
araffl n wax THF. EXAMPLE 2 [00128] Anot her part
under%iﬁo By wlerpncsip .%#qﬂgwalwnﬂaaltm&exgme}ﬁan ng a PVC
brush nold so that the inventive cleaning brush can be
renmoved efficiently the nold without tearing the
bristles fromthe exterior surface of the brush. It
has been found that priBEXAMPLEjlecting a PVC brush
nmold with PVA that applying a preferred m xture of
t g00125ly dr of ArquanGiHef)Aianrd pat el ﬁvhmdrohdsb@fxﬂi{ﬁ%ﬂﬂiréducts Inc. The
creates a coating on which PVA does not appreciably

polyvﬁ&la%hol@@srﬂl%md% I QMoW: M?‘ﬁ(ﬁﬁlﬁﬁhﬁgh%lu@ 1109 aﬁd BO&-erams of

nol d prepared by t he net hod scr i bed brush can

ol RN TR B RS P I 8008 ot o

. .and THF nlxture, when applied in proper proportions is
dissolet) j eved to act upon the PVC material by formng an
aIIo Iayer conprised of sone or all of the elenents
GiHE,  aRepnpBYsmiitare, Thalktea] hagshes apea made axfollpws: 175
forn1of a visible sheen which can be physically
gramsspolatioylelbobélf sobftiont®e %veliScrram¢ fdrmhkieh yder 37 B\AT ¢rasa tselfuric acid
below the alloy |layer, is exposed. The alloy layer is

36%; shar B graﬁﬁd:oﬁrﬂﬁafcﬁ”mheseQH%%BﬁnW&e hﬁi&}iﬁhh@oﬂkygtaﬂchtﬂzso4,
of manufacturing cycles en the alloy |layer becones

formafd@H%éegni f%i&rﬁlé @6%% Whuflon. 'h’ll% %@w%xﬁﬁ‘e %Qtﬁt%g ofbhithined air.

he” paraftfin and m xtur'e, regener at

on-stic s of the 00130 r.red
The st SOy Oga@%ﬁé%?%ﬂ[t b, 41 s Geteral was
$ch|eve theggroper non- stick coating characteristics
poureq witq ¢ pelyyinykatarideaneld and hestedier X 1G 91 thyeq heyrs e Inspectipppof the
Qg/1). This preferred mxture results in good fluid
sponge fmmad irethe anéld sevealedfeikoass bgnding td the Pivibmibhbsurfabel Sothe sponge
readi ly achieves the creation of the alloy |ayer.
materibOwEMViesatedith H,0o/NaHCO; and investigated.
[00127] The sponge was well developed, white, soft, and conformed well to the
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 to injecting a

PVC brush mold with PVA, that applying a preferred mixture of tetrahydrofuran (THF) and
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effective range of paraffin to THF has been found to
be approximately 5g/1 to 20 g/ 1. Bel ow approxi mately
weghdsié3ee THF vol atilizes too quickly for it POTASR2004/022350
effectively upon the PVC and create the allow | ayer,
il [ 209/ | ff . .
parafthlo o PP RRRER TR of Shich 1UR BRLRY bihssighivsgicl Upon
useful for. coating a PVC brush nol 00131] a,
complpfignp @?‘Eﬁa‘?tﬁﬂ%ﬁ?g@gét%% ol H@pﬂﬁéﬁﬁhw@e@éﬁzﬁ%@ed, the brush
brush, a PVC nold is provided. The nold is conprised
can begrasily mpeovstl from thedpeld byddandnd caps for fitting on the
PVC pi pe. The PVC pi pe can be a standard cylindri cal
PMO139e w Witheupivishirlg tbybe bbund bpthebiy, tiezmehaffialaad THFOmixture,
formng bristles, drilled through the pipe walls. The
when aiglisd ity pbet frepoitioss 1selievedSo AEEupdRRROMV TBh&ENal HY BRhing an
square inch, to match the bristle density of the

alloy Th{dtcoh@dis&y Mmeﬂi‘%ll%?%&@lﬁﬁeﬂ% pve? GYirdedy E)Q[raffm.t 1#15‘ Hloy
on each end of the pipe, thereby providing aneans Tor
.pre { ] the.outfl ow of PVA material frqgm each. end, .
layer EHEHEIRETHER SIP0E Yiery ichcap Ge by S igradipdrod of the mold until
fitl] in a centerjing position within the holl ow
the Puaﬁﬁggqaﬁfgi belayy e oy daverHe ermpcedpi Fee alldydayagredyrgple and can
_creating the hollow inside dianmeter of the finished
remaithpn, Hig melg ghroughhe plvdity of maoefantyrisg cydese 3Vinh thé elloplager
are coated with the paraffin and THF mi xture and the
becomab temyorled i the PAVC awddl it eanftermicoMbe with tBE Yaratfaeihd THF
appears on the PV A contacting surfaces, the alloy

mixtuledeEgdnBratOheRen 3k hﬁ‘ﬁiti@@ bflthesndigady to be used in
production. A plastic wap is next applied around the
o kee . f 1 QW f, .th ristle
E301°, SR ekt B R PR b e oy o
. the pipe and the npld is filled with the PVA m xture. _
achievp g*tﬁlgfﬁf’)erﬂ%' Bk GpLRg Fharpcderistifpisite add ghout &P sramareyRgattin to 1
, o,hglgar a- f or mal dehyde, acid catalyst, PVA and starch.
liter oftHiAF £10g/13 nI g prgfesendamixgirpegsultnin gaedfhed chasaateristiss fafowing
quality of the finished brush. Upon filling the nold
easily inite thetrheld Rivdraridily acldevdsehsereativh @b aliqy lagerpHwastienan
the upper end of the pipe. Next, the nmold is
effectivefan€ 8f patafFinuid THIORL Hebs fduiddo 8 'a?pl@kin?atﬁfy' f5%)’1 & 80%/1. Below
velocity to allow the PVA nmixture to flowinto the
i , aj PVA,
approxhh@ly S/f) %e?ﬁ[ﬁ?ﬁlghg%%g?& gulgkfy Bl %‘% gffre%w&‘iflg?oa tﬁ% PVC and

After” spinning ap rs reno
et e il BRSSP A e RS R DS
mixture is not fluid enough to be useful for coating a PVC brush mold.

[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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topped-of f with an additional anmount of PVA m xture
sufficient to fill the nold to an appropriate |evel
woanosfonéd9y form ng the inventive brush. The nobPdTa&az000©22350
spun again to get rid of any further m nor quantity of
he no in.
meandlof pRYEREne SrBEPoniTa st o o dnp oo Rt fpgicHhiea. A
Q gthel t, V\hen finally cured, at | east one
core 1%??885@ Hipg i reaterng ROéméﬂtftlta thechodlow hadricalinfrder of the
brush. The brush can then be renoved fromthe pipe by
PVC pjpardhs erge for caenting the Iadlopy inside i0ianieserchf slreifimished brgsh. tNext, the
free fromthe pipe. EXAMPLE 3 [00133] This prophetic
PVA ewtanfihg sdémes dhihs nadlé arei qogted wid the phadfimgndTHEWEKUGE and the
copper netal follow ng a chem cal nechani ca

alloy Iay@nanil@edd ©FoRh.0vaRS a df @hééﬁfaﬁFeaH?Un R B\ N&ﬂ%ﬁﬂ urfaces,
into a first brush box of the cleaning system %F]

PSR S b s
vt a1 R AL OB BT b b SE R S S en o

t hrough t he brushes in the first brush box
end capghplagnd ebibg lewensadof the rippped theraadd isfilleshvitinthe PVA mixture.

substrate surface into a water soluble form The
cl99332] mat eThePViAsmixtema s§ compmiked of formaldehpde eqiambf@maldehyde,
formin order to renove a controll ed anount of copper

acid cdtalgsn, PNe\, and ftact. The staechighore fHifer@hth GadtedBe 'ﬂi@f(ﬁg quality
fromthe first brush box to the second brush box.

of the HRBhSEEREE b %huﬁg%@m%fmﬁﬂ tifd 19@)31' u&é‘gﬁ‘s%ﬁénd@m c'BS is

appledtot e surface o evvafer rou
oD BRSO B AT P
sufﬁcierm beigieo e %qi%\%”%%har%‘g‘oy@&vi L3 41 gl heler e o force ai

rush box. The purpose of the second cl eaning chem ca
bubble& ;ttﬂm &g R o ddisr snianibg theheppdrsap i remewed. t Fee foraisyefaiobubbles
copper and other materials that may have been cl eaned
from tlhier BVt thixtura Ceuses theflesed of PViAetosieepingide lof aiei elde Maeingal is next
may be applied through the brushes for between about 3

toppedSERE SAtsanaddditRRAMEM At SEPPAGSix niYe )éﬁfffclk%t WRfig Ehecrﬁaldttg an

rinsed with deionized (D) water by fl ovm ng water

appropkffeA ] toNENYFHFNES 1elintdlEive BERAY TRE UsHd can be spun again to get rid

of any further minor quantity of air bubbles, if desired. Next the mold is placed in an oven to
cure overnight, about 16-24 hours, at about 125 Fahrenheit. When finally cured, at least one
endcap 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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box to renove the second cleaning chem cal fromthe

waf er surface and the brushes. The wafer surface is
woizosade399 ef erably for between about 20 secondBCamg2004/022350

about 40 seconds. After the operations in the second

brush box, the wafer ferred to a spin,

rinse, and dry ( SRD) ﬁ%‘@#faﬁ{% whi ch the vvaf er may

t sto |na t stati faor subse

oNBARSE, no” E iRl Pl Poich e e f AR daving a ayer of

exa t.he brush with cast on a cere porous pad
coppeﬁﬁl@gﬁ) following a chesricpligeckinicak Manasizaiien BigBRssr Ahe waker gaayche

with an etchant to renove a controlled | ayer of an
introdeseddatonfifstiomskhbex oltheraleatiag nyserthylirtbpfiist bosh bok aening

[00135] The CWMP process can be perfornmed in a scrubber

chemitdlatn be apiediotie wifdethrafghahsvbrukipdseci cls hfbinadtesfusdaygt on core
In the cleaning process hydrofluoric acid (HF)

porou§1§%dh‘hht@ﬂal‘iﬁférl*é@lﬂﬁ%|td #8Ha& dofe b BRISE, (T‘ ekﬁﬁfﬁ%t&hﬁrmcal applied

havi ng a porous PVA pad l'ayer that |nter
throug?’_t'bg Brugf? SQn tl’l%f ﬁn%{ lt) \r/)gé tI%()llalg]?/ t{aﬁ% %&s g(?ﬁplﬁf F%ﬁen@la?fl the
oS OB S oL RLSCR it DS chamnele

can be foll owed by chem cal nechani cal scrubbi ng of

soluble Frmyjn qederde scmperp qantroBediamountioé ceppey fiopnthesyrfade of the wafer.
applied concurrently with the brush scrubbing of the

The wafer kpi ermovédBaBehe fitsebmshbenta tht iserondfbrishebobd In the second
sol ution can be in the range of approxi mately

brush Bex0956ohd 0fahing cRaRRAGhAgY b&ﬁ}?ﬂheﬂ e tREaHAte & th@Wafl? tliBugh the
be renoved. The solution preferably includes a m xture

brushe® fof ﬁ%%@dﬁid%g* %)pinQ)Qé dQS Efé%ﬁ Ehe'_\!l/:z%fepsu}f&ﬁgg hind d185h 5 brushes of

sol ution can plie

deter ed.a unt exanpl e,
copperb g EH M (8B Hicsd s OBiei B 658 PRrisat copppopigio as the
eti ¢ exanple, a brush with porous pad materia
Cleamf?%@g‘we% i g Sk brshroxy (Therpuspase pf theserend deagingchgmical
cl eaning step in the manufacturing process
applied through the brushes is to clean the brushes of copper and other materials that may

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. Nexr 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 rzvafer may then be stored in an output station for subsequent

processing.
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an integrated circuit such as a mcroprocessor or a
dynam ¢ random access nenory device . [00138] Mt hods

wobanosrmaéiomg an el ectroni c device such a m cr opPOTASI®A/022350
or a dynam c random access nenory device are wel |

known to those skilledyg rt. These devices
i ncl ude net al intercongggékgﬁagéielectric | ayers which
plied.to. active deviceson th fer surface to
TOBIFE oo - Iocis DEoRReR XGPS b N Tgasken bRgiE porous pad
.circuitry an evi ces. These dielectric and netal
materiplipicrlociipg V‘flgrtﬁ%lamé]é syR§trateanaeadavith emeighans kyremavearaoatrolled
deposition, and chem cal nechani cal planarization

layer of @p lewidg s acestndde nuirgainadiydnephiilamswtzke.pl anari zat i on,
the wafer is cleaned to renove residual slurry and
cloetdsial s bYhecOMPambiasg cihie paf@met A€ h YeHuPerehAR GEBabSth
devi ces and interconnects with a nolded on core PVA

sides dPlWEdtkpidtd SmBlthedudl§s I@th’élc%raﬂiﬂgﬁfoégss ﬁ%@ﬁﬁ%@cuéﬁd g—g@ solution

brush base for inteflocking the porous” P
b el j t se and h . di.strihuting. o
can be FRLZblo bl PG ot SRS TR Tt ik gt with he
el ectroni.c.devi ces. Once the. wafer has been cleaned it
brush ¢ore® iR deliverige thechydiolaricacid e splition te thegresecare,dhe HE
. fabrication including sealing and dicing the wafer to
solutiop gan 58 aPRlisd tp thei wotkinigre thaewady the eknnels dilied vdthvthe perous pad
EXAMPLE 6 [00139] This prophetic exanple illustrates
materid] ofthe yasit. This corte fotlowhd bpyghdeicabdechanidabend®thd 6f the
fluid and machine drive fittings. As a first step in

workpiseewitheielsiusty ThHesohnianhiVies iptied E&&u%ﬁtgj?/witﬁ_tﬁ’é/ﬁu@?' d
is provided. The nold is conprised of a C pipe, a

Scrubbﬁgr&two&@gcg_aps for fitting on the PVC pipe. The PVC
pi'pe can be a standard cylindrical PVC pipe with a

ity properly sized les, for formn
DO oo e BB hm ol bf e K st anive 3 oo
of th i st | es are approximately 70 per square
approxXjmpaigly Wﬁ%ﬁ@?@ %%egmepémgélpa%#& gogougf of preide fobesigmgved. The
. brush. The end caps are provided for fitting on each
solutiop peefespbly ieclpdes @ mixkise ebgpprexiviatily 6.085 pewast HBin water. The HF

preventing the outflow of PVA material from each end,

solutiombambd dpplied kaithe svaffér foedl prefleeahidied amduANIfAREE, 6 example, 20-40,
fitting in a centering position within the holl ow

or 25-36 Yok bbsliti36&kcdnateri or of the PVC pipe, the core for
creating the hollow inside dianeter

EXAMPLE 5

[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 mMicroprocessor or a
dynamic random access memory device are well known to those skilled in the art. These

devices include metal interconnect and dielectric layers which are applied to active devices
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of the finished brush. A plastic wap is next applied
around the nold to keep the PVA fromflow ng out of

woheoslmémd| e hol es. Next, an end cap i s pl acedPomusSkm4/022350
| ower end of the pipe and the nold is filled with the

ur 001 t
on th YV Fom A Sl kbthal figh RIS RGP g devices.
and starch. The starch is a pore for , ch cre

Thesd S RLe oA [FS4S F TRe TRt WBAE st Al Fepsition,
the nold with the PVA m xture the second end cap is o

and ch¢raisalomechanivel plppasizaéeniteofinigims. piffee chewicrl me¢hantesl planagization,
vertically spun along its long axis at a sufficient

the wufel tdléanet] o meintcone rédiduaPMArryiantl chemicals foly@oniaoting theevafer
bristle holes and to force air bubbles fromthe PVA

includth} 8lec®Bhib Abvifed 4@ 1h'lﬁf2:%hn&§§3wit§ alBoTBYEEh coB @ VIAObISRYThis brush
of "air bubbles fromthe PVA m xture causes the | evel

has a urﬂ‘(@ of ?l?aq{ngg ih B} l%g%ﬂ%asé b 1%%1961{1%@ g}e'@{r}% S By A8Hish pad

op e h™an I'onal™ anoun n1xture

fill d to an _approprjate
mateig v Groch st e Rpufes Gl tpa i Bib e eﬁhea*éafer
sSpun again to get rid of any further m nor quantlt
with %ilP elestippic devices. Qrosithewafexbias beenelenppdiitican pnigraeify ean
oven to cure overnight, about 16-24 hours, at about
procedsifg fapy orvosiplete W Eabritatic ingludingesdaliregt anldeﬁmsing treewafer to package
endcap and the core are renoved to access the finished

the individial intEi@ated eibuicagviédaen be renoved from the pipe by
grasping an end of the brush by hand and working it
free fromthe pipe. A figdovipitg §ng as shown in FIG 4
and a machi ne drive fltthzlying as shown in FIG 4 made

33YC st Gléﬂ} 4ﬁ6ﬁehﬁou ¢ ﬁﬁlsﬁgﬂey ROV aRQ dC()tl‘leI%]lQﬁ may be

core. resent 1 nvention

madepﬂ@ﬁ@%@ Sditﬁe-fﬁvcganvﬁ AT O S S R A

may be made in formand detajl w thout departing from
mvenflﬁ% clenipg brghd? B¥EgBolgrs proaidedy dhe md isompsigedipf P VC pipe, a
the wafer can be a generally circular silicon wafer,
core agidaend caps for fittgng emthe PV&T pipg. dke 8Y Qeibe ran bainsfsindamd cylindrical
waf er al t hough other types of wafers can be used.

PVC pipetwig a pRikdling UﬂE[Olbﬁﬂy sived Nalbd) €6r, forfaingbiridilss, lled through the
di mensi ons have been provided, it is understood that

pipe WS ernéale ity oML BFilf fol&NFe dhBRA4S 78/8r %la% inch, to match
iIlTustrative and not limting and tha other val ues,

the bgs%feed’ehﬁhﬁoﬁﬂg finished brush. The end caps are provided for fitting on each end of

the pipe, thereby providing a means for preventing the outflow 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 PVA mixture.
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di mensi on can be used. For exanple, instead of slots
havi ng rectangul ar cross-sections, slots having other

wonroesgie®et i onal shapes such as senicircul ar sPOT/US204/022350
be used. Further al t hough various |iquids have been

[ nder st.ood t hat
ST A B Rk USRI Y g bormaensce

brush asserrbl in accordance with the present

acid caiplyshit] gy, andsfar aﬁaﬂ arcly 153 s | W&h%lf?lgh crsies Shq RATPYS quality
amoni a based sol utions, buffer solutions, high pH

of thedfiristted dreshafipandillingtheaheld ivatisthe RY Abmixtgescthe Teond endieap is
invention is limted only by the foll ow ng

placed bathesuppeAtd Mftht pips. Neai, thedmoltl.is Aertiaslty spua along its long axis at a
conprising: a rotatable base having one or nore

sufficidht 94188t idaHRQ) the PV nida6AE th ﬂfokxM'nd) the BWsReENBEMAAD force air
i nner surface and a outer surface of said base; a

bubblgélj fr&lﬁsthgﬁw ' ﬂtelcs?glﬁ{éﬁ %&e e‘!{ppelg@%)tls SRSVl Ghe qgrcfrféeof air bubbles

er surface ase por OUS mater |

I.n ocked with e base. he .
from e VA ispics %ﬁ%ﬂ%%@%&f@fééﬁé drpaReing o e Gl o i o is nexe
of said through channels. 3. The article of claiml
toppegtodt with a8 additipeg! @a@un’a@fe‘%% migesufigiepdetilbihe grold frpan
i nner surface of said rotatable base. 4. The article
appropfiatelaiehfdr fsly thrmingthalihentiaserusiur Themoldeinlgepan again to get rid
fitting for nmounting said base to a rotating shaft. 5.

of any Rgthef bolikdr@uatitgloRbiblibbibg ifddRiré@i Nepahouplditpidedlin ifoven to
a pad having one or nore nodules. 6. The article of

cure &eﬁ{lgﬂtlaﬂgﬁ?rlg o1 Hobif EIOJ gﬁlwaﬁf%ﬂﬁt' WiRhl Gk c\ﬁfeﬁhat least one

the fatab e base f an adhering porous” pad

he arti e of
endcapﬁ%ﬁ Phesbice 4k o rEteaspere i kg DA et GGy be
e of said through channels.
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 illustrative 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 semicircular slot can be used. Further, although

various liquids have been set forth, it is understood that substantially any liquid or chemical
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8. The article of claim1 wherein the porous materia
is cast or nolded on the outer surface of said base.

w0 .2005m16399i cl e conprising: a rotatabl e base w POTAIS2004/022350
adherent porous pad material having protrusions cast

n.s rotatabl e bas aid [ous. P cove
can bR ds@fWin b §brmeafer FmpdFisverBl Ty AeclRlnf 4R tﬂggﬁeaent
adherent por ous _pad pern1tt|n fluid flow thraough the
invenighe Fahexagmie yaripusrlaaholsy afagiants prmsmniscbasprsauiiprsy Byffer
the rotatable base includes a first [ayer of an
solutigtbhdignpH polntioss andtlewipdl solstiing caahersadt Thus, thssinperdion is limited
mat eri al having protrusions cast on top of said first
only bayerfolldtingThemarti cl e of claim9 wherein the
rotatabl e base is a housing having through holes. 12.
An article for renoving material froma substrate
conprising: a rotatable base, said base including an
i nner 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
i nterl ocking said porous pad material with said base.
13. The article of claim12 wherein the channels
fluidly connect said inner surface with said outer
surface of the base. 14. The article of claim12
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 wherein said porous pad materia
covering at least a portion of the outer surface of
sai d base includes protrusions on the surface of said
porous pad material. 17. The article of claim12
wherein said pad naterial covers a portion of the
i nner surface
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of said base. 18. The article of claim 12 wherein the
pad has a nonolithic structure. 19. The article of

wobheismid®9wher ei n t he porous pad material i ncl BAEAIS2004/022350

pol yvi nyl al cohol. 20. The article of claim 12 wherein

said porous pad material disthi-butes fluid fromthe

i nner surface of said bas he outer surface of
ase through said porous pad material. 21. An

aid.b
What;‘rstcfaéﬁng for renmoving material froma substrate

1.

conprising:a rotatabl e base including an inner surface

anghn aficldogdprsiigt ace;, a porous pad material covering
at least a portion of the outer surface of said base

for renoving material from substrates, said porous pad
mat er | ATORHACLT Pase RRHEE APE AT Barcthegh changieds tb@trnmu;fﬁad flow

mat er i ervdeh &h ik %ﬁf@(@etalﬂd%&gugerQﬁﬁg%er@isgitdadagé;.ng the

al i gnnent of protrusions on the surtace of said porous
pad material. 22. The article of claim21 wherein the
base f @nokeus maietial geverorgat deasnopertivh 0d thgtoutdranrfadesor said base,

fluidly connecti .sai.d.inner .surface with said outer
sur f ac&® fpog%sdn%%—é%.mtﬁ%?&?ﬁgv lglrt%‘f: Ec?t%ta%ff’ @F%i m 21
further including a source of pressurized fluid, said

prEdRiuid]Z eficlhinyl Gvhefeif tHel pbre@ B £3H1isWhe o ifbrd BEsaid through
porous material in the channels of said base through

t KBaRker surface of said base. 24. The article of
claim 21 wherein said porous pad material distributes

f i E o i . . i . t.
HEAIEN L8, T USRS AL RASE, b O
25urfAcenadtshiddotabimbdsag a nonol i thic porous pad on a

base conprising: pouring a conbination of

ot U DG L8P PoalBRERY o fefieraliine oty hone seid

Olbakito&: reh@ApehAt.i N said base;

The article of claim 1 wherein 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.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

curing said conbination to forma porous pad nmateri al
interl ocked with said base; releasing said porous pad

warbEriedooi nt erl ocked with said base from sai dramlug2004/022350

26. The nethod of claim25 wherein a surface of said

o S A B SR TRE r
PPoydisiithiatigIo6ed adhéent PoRUFPADAE D] BAvahghréRulibed <|§3fisf‘on top of

the base is a rotatable base. 29. The nethod of claim
2zaigdiiselagies he base i ncl udes channel s. 30. The net hod
of claim25 wherein the rotatable base include a first

POFRUSHALREERR o eg{%? g{}brggagﬁﬁgﬂz?s@ g’giomgl‘& %f?ﬂégctjh%ugh holes.

conprising: a rota avi nés one

t hrough channels that permt fluid fl ow between an

i Mueartislerfoacenenm mastbkiron arshbsteatoforapiisindase; a

nol ded porous material covering at |east a portion of
terial

t he outer face of said base, said porous .
it er | GoRelg B e 58k el whBosr 8504 Ral T nefurtace, said
of cl airslawbRy Ris®hihitg @?I@M& ORERdngls; 4dd | s one or nore

of said through channels. 3%. The article of claim

wherein said porous nmaterjal covers a portion of the _
i nner SACrAsPagMalerial covrgableastyarmtional thripyteg seifaleef said

of cl ai i r [ hel 3 fitting.
0t o 34 SR LRPh R AR S e bR bt 1 i e
arti cl endintedleikingdagt pirouspaddnfierisiusitnediébasel i s a pad

havi ng one or nore nodules. 36. The article of claim

et S5aBE: 5o s v hyT5Putet b e antce i

said outer surface of the base.
The article of claim 12 wherein said base is a tube.
The article of claim 12 wherein said base is a disk.

The article of claim 12 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
inner 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;
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22.

23.

24.

25.

26.

217.

28.

29.

37. The article of claimwherein porous pad interl ocks
wWth the rotatable base by filling one or nore of said

wohowuwgéssghannel s. 38. The article of clai mwheceius2dome22350

porous material is cast or nolded on the outer surface

f said b 9. .A et hod. of i b
compr i SRRl B SIS B e R PR BET LS

porous pad naterial interlocked with a rotatable base

havi ng atporeusgiad edt€sdl cavdingiabtasad sbrfiby bflthe bt ghcfsRiof said
porous pad material to a substrate while rotating said
base. 4{baserlios repae ipg material pmsgbstratgs; sadd ppuews pad mgterink

act of ; j kY i substrate .4. .
A et neb AR A8 subAsRBl PR Bl M SR IR Rea it saia
cont acbasegmsiaiainiag st aighment dftprotrysdomis thadut@e ®f k4l porous
interl ocged with a rotatabl e base, said base including

an i nn@AA 8 8e and an outer surface; a plurality of

t hrough holes in said base for interlocking said

PAfRUSHARET ABLEDL @Jhe¥é1iﬁ the BasLruRRSEnCRAES SheRR TR RRRch

material covering at |east a portion of the outer
s whinnels ibfidyadonnerting shidrinmes wonfacegvithasadd datler §urtace bhigaid base.
substrates, depositing onto said substrate a fluid for

r ] I fromsaid substrate: and r i n
e PPUERL 3} RPN P e G i R

4 Dresiizeddluid th Ohideomintindchtivh @/iithe po®ué Bia@aNin AL eBannels of
of said Porous pad fluidly connect said inner surface

wistid baprethgrtelrthe innekevatage of #oéd basge to distribute said
fluid to the porous pad surface. 43. The nethod of

chai . . > . . :

T RO RO il L USRI Pl e

adirer sndacde@f tshid bpsy ©UBe patelr 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 and a catalyst into
a mold including said base, said 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.

32.

33.

34.

35.

36.

37.

38.

39.

44. The nethod of claim4l wherein the material to be
renmove fromthe substrate is a thin film particles,

wonro@s/eém cal residue. 45. The net hod of cl ai FCHUSRZ@®HM022350

said porous pad material includes protrusions or

r : f im41. rein the
por S aeod Ay e WRLBRE rofaBleass imblife G orau agheren
bdsyer od daidHase.met hod of cl ai m wherein said wafer

i ncl udes copper interconnects. 48. A nethod of

cleaning a substrate conprising: contacting said
sUMSHHSESORPNIG: 1 ot at i ng porous pad material, said
pad covering a rotatable base, said base including an

| ner aYbkabR B hdngBheb: At fidhch SnlridlGhid el fluid flow
channel s in said base”for interlocKing sald porous
padmat &efiwgen ah ines aurfladeasé p oster durfdrardiehisl Habayi dl y

connecting said inner surface with said outer surface

of the r.ous.  pad terial covering at

| east & po??c} @%ggfmgﬁgggcﬁvg?n%%ﬁ?aﬁgp8]ft1°§laﬂ%&f‘%‘g%t%r fughace of
renovi sgd ivaseesaidpofoue madHis intélRked AERARE EtGHIOBLY.
said substrate a fluid for renmoving naterial fromsaid

sybstrate rough the porous pad nmaterial in the

c #g‘ﬁ ﬁ@icie %tf‘cq%lg} %1 W&i?@ﬁ‘sthﬁ Reroua materiah s Ape ammerd eflsaid through |
f cRfAngRI d substrate by rotating said porous pad. 49.

The nethod of claim48 further including the act of
flushing a fluid through the pad material to renove
mahe m’t@%e efotaim hgwheretnhsidopurowssmpadalnaiversi aaporti&Oof (B gnner

el RO O?fsgiélgét{a%{egb wherein the material to be renove

fromthe L a thin film particles, or a
chem cal residue. . The nmethod of claim48 wherein

s @hel apieleosfT]HA0B N @fdt@hble BecURBerRhALAYS kiR ing sai
rgcesses. 52. The net hod of gl ai mr48 wher el ﬁr%tfﬁfemountmgsmd
P

#5649 2 pelatimgshaft al covers the inner surface of

The article of claim 31 wherein said porous material is a pad having one or more

nodules.

The article of claim 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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40.

41.

42.

43.

44,

45.

46.

47.

48.

satAr‘(E'f1

base. one or nore fittings mating with said rotatable

sai d base. 53. The nethod of claim48 wherein the
substrate includes copper interconnects. 54. The

worbismde®d cl ai m 48 wherein the material renovedTius2@m022350
oxi de of copper or silicon. 55. An article for

TSR S O LG5S G5 s

t reabstpe. it fluid flow between an inner surface and a
outer surface of said base; a porous material covering

| egst Portlon of the outer surface of said base,
S1GPINg  substyale eQPIasRE with the rotatabl e

base. 2Bntadiify @ld éLfBEt‘f'ath\Vlﬁll ﬁb(ﬂh \ﬁi}ﬁc{t i4) 151?39@?&1%‘%}1 a

pad material 1nterlocks wt ann
base. 57otatphle base, isaiddasd including elﬁﬁnndrsuﬁ“acre drideannit@arface; a

the b l.ocking with
Bor oo RLREY of RSt it selesd e hRREHR G & foions pad
sur f acemterfal sathdaidasiSe; 228 a pbigisdall 'nﬁt&la@ﬁo&éxﬁfé@t st a portion

V\hereln said fittings are mated to sai d bas

bondi n§f thsgutergarfagetqf shid bese for s¢me B g whatariai frotrhhe substrates,

fittings include a fluid fitting and a nmachine drive

I 55 wh .
the 11 Lottt sl SuRthebiiforioRo Py malf fieh Sig.
The ar suhstreteoincbl aim>55 wherein said rotatable base is

adaptable to different material renoval tools by

mating fittin 62. An article for
r ermv?ﬁén%’fge P@Paﬁg%sﬁl%sﬁ'l‘ggﬁt%'%r%@%ﬁa& bage- a
rotatabl e base interlocked with a porous pad materi al

hayé ﬁ@tlﬂfinfrclh‘&ﬂn@'l&whéié’ihdh@t%%&g’h%ﬁéé@f@Qdﬁa’& %dg Gl fluidly connect
surface and an outer surface; channel t base

dpadd fnngp eurfage Mithi the puter susfase iof thermmsetol distributersaial fluid to the

porous pad 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

TECCSSES.

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 method 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.

52.

53.

54.

55.

56.

substrate to the porous pad material fromsaid inner
surface to said outer surface of said base; said

woansudead naterial covering at | east a porti saTal2d0me22350

outer surface of said base for renovi ng material from

substr e fittings . mati W|th

r ot at ag{lﬁg%égﬂﬁl Sg’[o‘i M%E esacladr ?lTagP% di 4 it wppr surface

t he porwitssapdhoutemduefacabf thatbasd, arks pwohhgﬁd‘ﬁlafelﬂﬁp&ﬁ/leﬁng at least
of the base. 64, The article of claim62 wherein the

por ous apogtiomeldhe anter gy tace afsaid basgorreamntingmeatetiolfkomg

wi th sapglehannel s fluidly connects the inner and

outer surfaces of said base. 65. The article of claim

62 wherein said fittings are mated to said base by

bondi n qlepcsﬂinngmo said subseratefa fhidifon Iﬁﬁlomlgrrﬁatenﬂffﬁ)m said substrate

d f dfittin machi ne drive
ool rRPIAEEEsSrmad st i BF cBineh o seibnaraspadand
fluid fitting is a machine drlyetool fitting.68. The
arti cl eembvitg AlatorBPFroResaRi fbs@ie by %tﬁﬁl?é’éa?d Padgs par be

used on different material renoval tools by matihg one

nmore fittings with said base. 69. The article of
|TéIP m%@dlwféﬂ%mﬂ%falﬂaerr iseludiag) the a8 flushing bflughthf@rgh the pad

S GE AR ROreRfIVE CRRIUS %Qﬁen% t§ R porous pad material.

The method of claim4 8 wherein the material to be remove from the substrate is a thin

film, particles, or a chemical residue.

The method of claim 48 wherein said porous pad material includes protrusions or

recesses.

The method of claim 48 wherein the porous pad material covers the inner surface of

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 permit fluid flow

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

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

2

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

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

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

tool fitting.
60. The article of claim 55 wherein a the fluid fitting is a machine drive tool fitting.
61. The article of claim 55 wherein said rotatable base is adaptable to different material

removal tools by mating fittings with said base.
62. 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.

63. The article of claim 62 wherein the porous pad material interlocks with the channels
of the base.
64. 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.
65. The article of claim 62 wherein said fittings are mated to said base by bonding.

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

67. 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 ﬁttihgs with said base.

69.  The article of claim 62 wherein said rotatable base is a brush for scrubbing

semiconductor wafers.
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