1 1 NOV 2003 BRUSH CORE FOR DI SK SCRUBBI NG APPARATUS AND METHOD FOR USE
THEREOF This application clains priority fromUnited States provisional
application Serial No. 60/136,912, filed June 1, 1999. FIELD OF THE

| NVENTI ON The present invention relates generally to apparatusesyyy
cleaning thin discs, such as sem conductor wafers, conpact disks, and the
like. More particularly, the invention relates to brush apparatuses for

cl eaning thin discs. BACKGROUND OF THE | NVENTI ON For fabrication of

sem conduct or devi cggystihcArel FORS DIGK g@&ggglgé aepheamddct or nmateri al

reqU|re polishing by a progessztied ehpplies arpg@Asi ve slurry to the
wafer's surfaces. After polishing, slurry residue is generally cleaned or

scrubbed fromthe wafer surfaces via nechanical scrubbing devices, such as
pol yvi nyl acet at eTPPYARPBLESRESONbEYGRES REderiE¥misPRePNpSeduStages
sponge- birk i B8ban ahpp?k cAEYBRES HRS. Woth6@;/]h§@ Bb3t e85 eq RS h,
apparatus for cleaning discs is covered co-pénding U. S. patent
appl i catl®8f-Serial No. 09/113,447, having a filing date of July 10, 1998
and assigned to the present assignee, entitled "Wafer Edge Scrubber”, the
teachi ngs of which are incorporated by reference herein. The invention
descri b&dELh OFhEHRpBIVENEI@N provi des an i nproved scrubbi ng appar at us

havi ng a profile u 0, ect | C ical i due
from the wafer' s brof Predcaty +asetFoR FligEey| SEROBNEE 0o et Es e
edge) . Epgurdebninga tdiige qb:escssp,ect:ﬁwle aisewemficanductlbbi wefedevi cmpactor
waf er Chﬁ%ﬂ%ngaﬁgciﬁg“f¥kéi[ﬂﬁggémﬂyr 1cu arly, the invention relates to

brush apparatuses for cleaning thin discs.

BACKGROUND OF THE INVENTION

For fabrication of semiconductor devices, thin slices
or wafers of semiconductor material require polishing by a
process that applies an abrasive slurry to the wafer's surfaces.
After polishing, slurry residue is generally cleaned or scrubbed
from the wafer surfaces via mechanical scrubbing devices, such as
polyvinyl acetate (PVA) brushes, brushes made from other porous
or sponge-like material, or brushes made with nylon bristles.

A brush apparatus for cleaning discs is covered by the
co-pending U. S. patent application Serial No. 09/113,447, having
a filing date of July 10, 1998 and assigned to the present
assignee, entitled "Wafer Edge Scrubber", the teachings of which
are incorporated by reference herein. The invention described in
the application provides an improved scrubbing apparatus having a
profiled surface to more effectively mechanically remove residue
from the wafer's profiled surface (i.e., the flat surface and the
beveled edge).

Figure 1 is a side perspective view of a scrubbing
device 10 for wafer cleaning including a platform 15 for

supporting a wafer w to be cleaned. First and second brush



supporting a wafer wto be cleaned. First and second brush 1 '11 Nov
rollers, 13a and 13b, are coupled to the platform 15 so as to contact both
sides of a wafer positioned thereon. A conventional mnechanism 17, such as
a notor, is operatively coupled to the first and second brushirgV ags, 13a
and 13b, so as to selectively rotate the first and second brush rollers,
13a and 13b. Further, a rotating nmechanism 17 is operatively coupled to
the platform15 so as to rotate the wafer w positioned thereon.
Preferakbyleds, sBawandn G dretBeupledfosmehd QﬂmrbeﬁLS 1 pd;auraisi ty of
rotatin% wheel s 19a-c. for both s portlnﬂ and rotatln QE
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the very edge of the wafer w contacts the rotating wheels 19%a-c.
The notches 16 thus prevent damage to the front or back wafer
surfaces.

In operation, the first and second brush rollers, 13a
and 13b, are initially in an open position, a sufficient distance
from each other so as to allow a wafer to be inserted
therebetween. Thereafter, the wafer w to Dbe cleaned is
positioned between the first and second brush rollers, 13a and
13b, and the brush rollers assume a closed position, sufficiently
close to each other so as to both hold the wafer w in place
therebetween and to exert a force on the wafer surfaces adequate
to achieve effective cleaning.

Once the brush rollers are in the closed position, the
spinning mechanism 17 is engaged and the first and second brush
rollers, 13a and 13b, begin to spin. Preferably the brush
rollers spin in opposite directions, as indicated by arrows Sl
and S2 in FIG. 1, applying forces to the wafer in a first
direction (e.g., downward) while the wafer rotates, so as to
drive the wafer into the rotating wheels 19a-c so that the wafer

remains engaged thereby.



and S2 in FIG 1, applying forces to the wafer in a first direction (e.qg.,
downward) while the wafer rotates, so as to drive the wafer into the
rotati ng wheels 19a-c so that the wafer remains engaged thereby. 2 Al Nov
W The top and bottom surfaces of wafer w are cleaned of sl urt{ NAsBBIe
when contacted by the nodules, indicated by 12 and 14, of the brush
rollers. Mire specifically, a first set of nodules 12 contacts the fl at
surfaces of the wafer and the second set of nodules 14 contact the edge
surfaces of the waher tobnandaddictitem swatfateksSofupplfeedut arichelwahed sirface

t hr ough erforatiqgns i.n the hrush surface to assist.in the noval of
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center, SoBGANEHaBASa rigid core, 22, made of pol ypropyl ene or
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wafer to rotate. Rotation of the wafer w ensures that the pair
of brush rollers, 13a and 13b, contact each point along the
surface of the wafer w. Preferably, the profile of the scrubbing
surface of a brush roller 1is designed to follow the wafer's
profile, such that a uniform contact force is applied to both the
flat surfaces and the profiled surfaces of the wafer.

The brush rollers are, as 1illustrated in FIG. 2,
typically comprised of a soft cylindrical outer brush, 21, of
Polyvinyl Acetate (PVA) having a hollow center, mounted on a
rigid core, 22, made of polypropylene or polyvinylidenefluoride,
which is inserted into the hollow center of the brush to provide
structural rigidity. It is the core of the brush roller assembly
that is operatively coupled to the rotating mechanism, 17, for
rotating the brush roller assembly. The core is sized such that
its outer diameter (OD) fits snugly against the inner diameter
(ID) of the brush. When the brush roller assembly is caused to
rotate by the rotating mechanism, a snug fit is required between
the core and the brush so that the brush and core rotate together
with no relative rotation caused by slipping therebetween. The

rigid core preferably has a conduit disposed along its center



rotating the brush roller assenbly. The core is sized such that its outer
dianeter (OD) fits snugly against the inner dianeter (I1D) of the brush.
When the brush roller assenbly is caused to rotate by the rotating
mechanism a snug fit is required between the core and the priusdy o3t hat
the brush and core rotate together wth no relative rotation caused by
slipping therebetween. The rigid core preferably has a conduit di sposed
along its center 3 11 NOV2DO3 axis for providing fluid (i.e., water) to the
waf er susfiacerodlurgrdgiahiagni fidiidhginedyl esmtir)br tst l@se onathe biushes
become worn, due to repeated usage, and nust be replaced periodically.
Duri ng dPéBPQC@%@ﬁP}nghe core 22 is renoved fromthe worn brush and
inserted into the el lQuMeode 6f drigwiBsUsh Necepsachby, deohe W@, Ccosts
associated wth the replacenent process, including operator tine and
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due to the tight tolerances required for the snug fit. In

addition, the relatively soft brushes are often torn in the
loading process, resulting in further downtime and increased
costs. Moreover, the insertion of the core into the new brush
requires considerable handling of the brush, which can transfer
0oils and other contaminants to the brush, thereby compromising
the integrity of the brush assembly for future wafer cleaning.
Accordingly, an improved method for mounting brush and
core assemblies for wafer cleaning, and an improved apparatus for
facilitating the mounting of brushes on cores for wafer cleaning

is needed.

SUMMARY OF THE INVENTION

One aspect of the invention comprises a compressible
brush core having a mechanism for allowing compression of the
outer diameter of the brush core and a mechanism for selectively
prohibiting compression of the outer diameter of the core. The
inventive multiple-part brush core may comprise an outer sleeve
core component, having a hollow center and having at least one

notch for allowing compression of the core during insertion into



i s needed. SUMVARY OF THE | NVENTI ON One aspect of the invention conprises a
conpressi ble brush core having a nechanismfor allow ng conpression of the
outer diameter of the brush core and a nmechani smfor selectively

prohi biting conpression of the outer diameter of the core. Thel TiNeMBve
mul tiple-part brush core may conprise an outer sleeve core conponent,
havi ng a hol |l ow center and having at |east one notch for allow ng
conpression of the core during insertion into 4 1 9 NOV 2003 the hol | ow

center ghea hoUsby adshtady | BIFEr anEpgash ) colE agonpanent madariger tdoek | Nt o
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conprise arig
a section of expanded diameter, providing a stopping point for

the brush disposed thereon. The second end may additionally
comprise a plurality of rows of threads disposed along its inside
diameter for fixedly attaching to the inner core component.
Alternatively, the second end of the outer core may include a
slit for engaging a compressible pin, located on the inner core
component, for securing the two components of the core.

The 1inner <core component may comprise a rigid
component having a first end for insertion into the second end of
the outer core and a second end, may include a plurality of rows
of threads for fixedly connecting to the threads located on the
inside of the second end of the outer core, or a retractable pin
for engaging a slit in the surface of the outer core component.
The second end of the inner core may additionally include
mounting hardware, including a spring-loaded spindle, for
attaching to the scrubbing device and rotating mechanism thereof.
The inner core component may include a conduit disposed along its
axis for supplying deionized water, or other fluid as

appropriate, to the wafer surface.



conponent having a first end for insertion into the second end of the
outer core and a second end, may include a plurality of rows of threads
for fixedly connecting to the threads | ocated on the inside of the second
end of the outer core, or a retractable pin for engaging a sHiitNOw 2n3e
surface of the outer core conponent. The second end of the inner core may
additionally include nounting hardware, including a spring-Iloaded spindle,
for attaching to the scrubbing device and rotating nechani smthereof. The
i nner core conponerimgy loacdkdde m@uagidyi t hdirsipased alddsgosts axi s ther
suppl yi ng dei oni zed er,. or other fluid as _appropriat fo the fe
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spring will hold the brush core assembly in place.

Other features and advantages of the present invention

will become more fully apparent from the following detailed

description of the preferred embodiments, the appended claims,

and the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1is a side perspective view of a scrubbing
device for wafer cleaning as previously described;

FIG. 2 is a side perspective view of a brush roller
assembly in accordance with the prior art as previously
described;

FIG. 3 is a side perspective view of an outer portion
of the inventive two part brush core;

FIG. 4 is a side perspective view of the inner portion

of the inventive two part brush core;



FIG 1 is a side perspective view of a scrubbing device for wafer cleaning
as previously described; FIG 2 is a side perspective view of a brush
roller assenbly in accordance with the prior art as previously described;
FIG 3 is a side perspective view of an outer portion of the3ihWeNt208%e two
part brush core; FIG 4 is a side perspective view of the inner portion of
the inventive two part brush core; 6 11 NOV 2003 FIG 5 is a side
perspective view of an inventive two part core conprising the inner and
outer portions of HGES.5 IAnd sille ddzsgedtSva Siide RET SPecidwehtiivewtab a
brush core, assenbly being inserted into a scrubber device having _an
nvent | PETSpRORG: COUREASEBAPFRRGLTARE BHE OFLGE RO RS Ets FaGS ve W of
a brushggore assenbly having spring-loaded nounting hardware incorporated
into one of the core conponents. DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENT The br d&¥-cof e 16f @ h€é1pRPe RGHSHIRIENE oWt §hePhdes PrHSE Cf@
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into the hollow center of a brush, and an inner core conponent for
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The brush core of the present invention includes first
and second components including a hollow outer core component, to
be inserted into the hollow center of a brush, and an inner core
¢omponent for insertion into the hollow center of the outer core
component, wherein the outer diameter of the outer core, in an
uncompressed state, is sized to fit snugly within the hollow
center of the brush, and the outer diameter of the inner core is
substantially the same as the inner diameter of the outer core
in an uncompressed state. The hollow outer core component 1is
adapted to Dbe selectively compressed (e.g., manually) to
facilitate insertion into the hollow center of the brush. The
inner core component is rigid and, when inserted into the hollow
outer core component, provides structural integrity to the
assembly.

The outer core of the present invention is illustrated
in FIG. 3. As depicted in FIG. 3, the outer core, 30, 1is a
hollow cylinder of substantially fixed outer diameter (OD) having
a first and a second end and including at least one notch, 31,
disposed at the first end. Polyvinylidenefluoride (PVDF) is the

material of choice for fabricating the outer core component,



adapted to be selectively conpressed (e.g., nmanually) to facilitate
insertion into the hollow center of the brush. The inner core conponent is
rigid and, when inserted into the hollow outer core component, ,provi des
structural integrity to the assenbly. The outer core of the 1
invention is illustrated in FIG 3. As depicted in FIG 3, the outer core,
30, is a hollow cylinder of substantially fixed outer dianmeter (OD) having
a first and a second end and including at | east one notch, 31, disposed at
the firsfltewdghPekieinyhtdeneld uaridte a(s.P\gSIalﬂ/p'mapgzm@menrdjut-ercjeﬂlormi choibee for
fabricating the quter core c onent "1 1 N O V 2003 alt hgugh oth%r
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(e.g., dejuizediwater) to the brush during

Compression in the outer core 30 1is realized by
exerting pressure onto the notch 31 at the first end of the outer
core, which effectively reduces the outer diameter (OD) of the
outer core and allows the brush (FIG. 1) to easily slide onto the
outer core. The notch 31 additionally provides a path for
release of fluid (e.g., deionized water) to the brush during
scrubbing. The width of each notch 31 is selected to allow
compression to achieve reduced diameter while optimizing fluid
flow to the brush surface. The length of the notch 31, or slit,
may be arbitrarily selected, with an optimal length being
substantially the length of the outer core 30, to effectively
reduce the diameter of the entire outer core 30 during brush
mounting and to optimize fluid flow. In addition, there may be
any number of slits 31 cut into the first end of the outer core
30. An optimal arrangement is to provide four (4) slits disposed
at 90° angles with respect to each other. Such an array of slits
allows uniform compression of at least the first end of the outer

core 30 without disproportionately stressing the remainder of the

outer core material.



scrubbing. The width of each notch 31 is selected to allow conpression to
achi eve reduced di aneter while optimzing fluid flowto the brush surface.
The length of the notch 31, or slit, may be arbitrarily selected, with an
optimal length being substantially the Iength of the outer chi VRO 2008 0
effectively reduce the dianeter of the entire outer core 30 during brush
mounting and to optimze fluid flow In addition, there may be any nunber
of slits 31 cut into the first end of the outer core 30. An opti nal
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final assembly, as further detailed below with reference to FIG.
5.

The second end of the outer core component 30
preferably includes a section of expanded diameter 33, for
providing a stopping point for the brush (FIG. 1) disposed
thereon. The second end of the outer core 30 preferably
additionally comprises a mechanism for fixedly engaging the
inner core 40 to prevent rotational movement between the inner
and outer core components 30, 40. The engaging mechanism may
comprise a plurality of rows of threads (not shown) disposed
along the outer core 30's inside diameter for fixedly attaching
to the inner core (FIG. 4). Alternatively, the engaging
mechanism may comprise a slot (not shown) disposed in the surface
of the outer core component 30 for engaging a retractable locking
pin (not shown) disposed on the surface of the inner core
component (FIG. 4).

The inner core component, illustrated at 40 in FIG. 4,
comprises a rigid component of fixed diameter having a first end,
41, for insertion into the second end of the outer core and a

second end 42, preferably including a mechanism for fixedly



provi ding a stopping point for the brush (FIG 1) disposed thereon. The
second end of the outer core 30 preferably additionally conprises a
mechani sm for fixedly engaging the inner core 40 to prevent rotational
novement between the inner and outer core conponents 30, 40. {Thg dvﬁ i ng
mechani smmay conprise a plurality of rows of threads (not shomn ﬂ@gosed
al ong the outer core 30's inside dianeter for fixedly attaching to the
inner core (FIG 4). Alternatively, the engaging mechanismnay conprise a
sl ot (natorsteawihgditsposked bntthe cduel aggnpadferithes®ut erheomne champementor30

for engaging.a retractable | ockin in (not shown) disposed on the surface
of the 1o PBRnEIBReRD (T GUUAT SRYE RRBPTEHE e  BoMperERieTLses &
i1 ust rqmctaatltﬂzo dih Hws 4f tEeERAs Ses, afoirgifd xeenporhheet ihgxed diramet er
havi ng first 41, for insertion into the second end of the out er

core andB¥eadsc ﬁ&aéﬁé @ the e1R3 1 T dugiergnd ABENGRI SRE FOREFT xRS 9 |

1 NOV 2003 Qﬁmtecrtéﬁl&dt%ﬂl@e 18UkehgCRER GAFPOBRGIN BOfod hendgmehani sre fey
fixedly connecting to the outer core coggonent 30 may conprises a

plural i t PO FRRWEof 1RhitdgdsSuadeorof i k881 YHEMe R THgCPBPPRRN t hr eEtfs

| ocat ed Qixdne bAai dgp ofot hensecaib.endoet the %&t&rer%rl?y §@d1@{o@ally
retractabl e | ocking pin (not shown) for engaging a slot “(not shown) in the

sur f ace Bicludlesot@inteisie hehpoment 44TheoseebhaCletd 420oftheheSFRMBINDr €
40 pref efahloe addi 19PNy hBELYMIES, MR ngzharwﬁi ififer f @6rat t@chifg to

the scrubbing device and Totating nechanism (FIG . The inner core 40
is preflredifrpbdydaage pél Poivyingeianafdricdd deal ehdbghnaht 1t oboerayapheoe

fabr | catethalcatleer 98t iang Jrehival Suateh A% Palynr opy! €38 roplethen-ohe

out er di aneter, e I nner core I's constant
Teflon. The outer diameter, OD, of the inner core 40 is constant
along 1its length and is substantially the same as the inner
diameter of the outer core 30 when the outer core 30 is in an
uncompressed state. The inner core 40 may be solid, but is
preferably fabricated with a conduit (not shown) disposed along
its <center axis for supplying water, or other fluid as
appropriate, to the brush surface. The conduit (not shown)
preferably extends substantially the length of the inner core 40.
The conduit may be formed by drilling the polyvinylidenefluoride,
or other inner core material, the diameter of the conduit being
limited so that the wall thickness of the inner core 40 remains
sufficient to maintain the necessary rigidity to prevent the
outer core 30 from being compressed during the wafer cleaning
process.

The core assembly, as illustrated in FIG. 5, comprises
the outer core 30 having the inner core 40 disposed therein.
Securing mechanism 50, shown as a threaded nut, engages the
plurality of rows of threads 32 located at the first end of the
outer core component 30, and effectively locks the outer and

inner cores together. The securing means 50 may additionally
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along its length and is substantially the same as the inner dianeter of
the outer core 30 when the outer core 30 is in an unconpressed state. The
inner core 40 may be solid, but is preferably fabricated with a conduit
(not shown) disposed along its center axis for supplying maten&1qmvoﬂﬂfr
fluid, as appropriate, to the brush surface. The conduit (not shown)
preferably extends substantially the | ength of the inner core 40. The
conduit may be formed by drilling the polyvinylidenefluoride, or other

i nner camelu@ketaldwalrke s ameber melinthagCamduibrig ngsskmpl § ednso tohat the
wal | ‘thickness of the inner core 40 remains sufficient to maintain the
necessarsFIMPRiLBAt §eVeChr VRt Y)he outer core 30 from bei ng conpressed

during the wafer aheappB@atRbAFeSthe TheWtGAH L 2388HDI ¥ssasbly | usduiat edhd n
FIG 5, conprises the outer core 30 having the inner core 40 di sposed

t her ei nMOUBEEGr LRGONERRPFERRERY d8VoWiT a$SadeREERBRdIRUY LG ehyadten Hée
pl ural i th@h, r oW QndsRAds Ihd anated Alsddia f ifsstaeidRigddheroputiaie core

conponent 30, and effectively |locks the outer and inner cores together.
The secHCGrHgLREarfieBEaray SEFUEiBAaMSAnE) $0| iRovE MSthcr elRVedr ahdr €151

for mountiRpg %‘%ebrw*lsa%@éwéd‘ltﬁdnh‘%ﬁtdsscéé@géw A8 6@ Rli®hib) -tH

operation, the entire brush assenbly wou be nounted into the scrubber
devi ce, hed lgepiadt eithe now ey 1coveROt he Onsreusthe biewsiesCabe n 20t @ shragsh
assenbl y_i se g f th r LS8 £ | 00y EaNS-R i
first réﬁ%@gghéngg?hEQdi%gg% c§§e§§%a?£§uﬁ§§¥eﬁgd'$$§ﬁ§¢€s secured | ocation
wi t hi n twhé chholalyowagorielse cwrewhedr dusdngOrerovhé pPhAndhecdrashQ hds Hssen

removed,, 1heg A0 B e dsiadidy demyedframddie o Yy Cﬂﬁs%ﬁ%.ng the

tapered first outer core end into the hollow center of the brush
(FIG. 1). As noted above, the tapered first outer core end will
compress on contact, thereby allowing the entire outer core to be
readily inserted into the hollow center of the brush with minimal
operator handling. Alternatively, and in the case where the
outer core 30 is not tapered, an operator can physically compress
the outer core 30 by pressing the walls in toward the notches 31.
The latter method will, however, increase the risk of depositing
oils or other contaminants onto the brush assembly.

Once the brush has been mounted onto the outer core
30, with one end of the brush contacting the portion 33 of the
second end of the outer core at which the diameter increases, the
inner core 40 is inserted into the hollow center of the outer
core 30. Once the inner core 40 has been inserted, and secured
to the outer core 30, securing mechanism 50 is threaded onto the
first end of the outer core 30. The brush assembly may then be
remounted in the scrubbing device as detailed below.

FIG. 6 illustrates the brush core assembly 60 mounted
onto spindles 61 and 62 of the scrubbing device. In accordance

with one aspect of the present invention, one of the spindles of
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whi ch may conpress sonewhat during renoval of the brush. A new brush can
then be nounted on the outer core 30 by inserting the tapered first outer
core end into the hollow center of the brush (FIG 1). As notqeqiﬁlqpm t he
tapered first outer core end will conpress on contact, thereby "o g
the entire outer core to be readily inserted into the holl ow center of the
brush with mnimal operator handling. Alternatively, and in the case where
the outer core 30 is not tapered, an operator can physically conpress the

outer cahe 3@rhybphgseeigcé hes veddisd Nokaear dstibBe 8R4 Ehese 3dpindie Wiatlt er
nethod will, however, increase the risk of depositin oi]s or other

cont ani A&HECEnt Y¥RERe 2hERSRCaSSBRBEFSCTNERS t T Yidrs FHAS Hele FIHRAR dd*ont o

the out &yridr eord0as¥ehibl pneo e\mdarpftﬁéﬁ%_oblﬁwéhs@ﬁ@t 86++80i & heer@Fdd .on £33 of
the second end of the outer core at which the dianeter increases, the

i nner corldWdrasedns sPiedlent®® tie HHRIRE cekr ePudh Phateufdr tootRFr 5

Once theg nnah 60kend0s838 HSeRaY MREHi8PosRAUBEGH! 8FrihE EherOUsRIvaay e
30, securing nmechaniSm50 is threaded onto the first end of the outer core

30. The Bush fxegenisiakingy durdndbaiser endddraementt RS SEimien2ddu dd s
det ai | ed, Hehow,rBl GssBmbl U " 3 ;a%ogltlgage!ar B3 e&RE-€ 1 88SEEDL Y &R éﬁ%ﬁ%t onto

C
spindles 61 and 62 of the scru vice” In accordance wth one aspect
of the pusdernrlateeddi onaushvgobrrhadspidndicescopregss | 10Re¢ XHE3 RIsh

sCr ubbl R BeVA £€ei3) $PH0N 01 L iR UC i Lda0 1 BEREREN ALY Lha T EldRRs
when a force conpresses the spri ng, and w || engage the rush core
assenbl ypre@dMeentt he tdenpeessregs froy céorser emovedring ¢4 | dst raekeRseshi ndl e

di sposed agaat o Mo s ol el ide Peaee] shrhlld B2 I pLIRY ¥
Engagensriicugle $penbresB2cbyet dgsembly 60.

FIG. 7 provides an alternative brush core assembly 70
wherein spring-loaded mounting hardware is disposed on one of the
brush core components. Spindles 71 and 72 are provided for
insertion into fixed mounting sockets (not shown) in the scrubber
device. As illustrated, spindle 71, located at the second end of
the inner core componeht, is engaged by spring 73. Compression
of spring 73 will result in the spindle 71 contracting while the
brush core assembly 70 is positioned within the scrubber device.
Once positioned in alignment with the mounting sockets of the
scrubber device, the compressive force on spring 73 is released
as spindle 71 engages its mounting socket. Thereafter, the
tension in spring 73 holds the brush assembly 70 in place.

The foregoing description discloses only the preferred
embodiments of the invention, modifications of the above-
disclosed apparatus and method which fall within the scope of the
invention will be readily apparent to those having ordinary skill
in the art. For instance, although the inventive brush cores are
made of polyvinylidenefluoride material, they may comprise other

materials. In addition, the cylindrical shape of the outer
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brush core assenbly 60 is followed by exertion of a force against push
plate 63, causing spring 64 to conpress. Once the brush core assenbly 60
is brought into alignment with and engages spindle 61, the conpreSS|ng
force on spring 64 is released. Thereafter, the tension in sptilifVe20hol ds
spindle 62 in place to secure the brush core assenbly 60. FIG 7 provides
an alternative brush core assenbly 70 wherein spring-|loaded nounting
hardware i s di sposed on one of the brush core conponents. Spindles 71 and

72 are priewictted fofr tﬁ@sgrhsnncbmbg fra)xe barorbd i i G 0Eketdntoat showhe i n
t he scrubb%r dEVI%E il strated glndle 71, Iocated at the s c d end
of the B5PderecOlte LOSNHORER lPQeEﬁﬁﬁg% bye ShFrsheEse W r%%%l%ﬂF

spring &hew tipdrsdll profiilbe dgtiaidled 7in CeRer %ﬁdﬁ@néﬁﬂﬂcﬁleﬁheco-%éiﬁﬁr@r e
assenbly 7 ositioned within the scrubber device, positioned in

T oA AR DAL F AL Sheketld o (B LoBelabse: tast | Che hisr Eore

conpr esyofpon@heemay BOI ifgl dientfed RlLas@durddisp Bel Bufdr €88P985i ddes,
nmount i ng socket. Thereafter, the tension in spring 73 holds the brush

assenbl YWIAGH may Ree dIFmRe sest é@&hﬁ@ désc hiogtlionn c@ndeirosds e yorusd
preferred xgmbogdi gent s, Qf b?g Lventign, Jrodifii catins %Brtahec&péﬁr’r?ent.

di scl osed apparatus "and nmethod wnhich fall within the scope of the
|nventl&Hnﬁlﬂwrbétr@édﬁl@eayﬁdﬁéﬁt0©@ bYoteopave hgoed tiaay yskidil 1in jthe he

art. FOQMHDS%%. 5&% %gRekhﬁnhgﬁgnfbyesgéﬁfﬁbiO%ﬁé BlSer MBS o, the

ponV|nyI|dene Iuor| materi a conprise other materia
addi t i oPutielfe €9Frendafealmesitape @ﬁemnéa@m epf 1ZxhEl Nresyn2dp3 m%\f@r@d of

t he bru§gm£%y§%ngagfb hgbggiéﬁﬂu%gyCﬁQ&$Q@g%Qt%98 oBEaki k6,01 %ﬁﬁéﬁ LA

di aneters o e brus e tapered profi
in the a&fadr efpent idesddgned- peridihng tolerancing and/or surface roughness

sufficient to prevent relative movement or slipping between the
inner and outer core components, and the invention need not
include further securing mechanisms. Further, the notches and
slits described herein may assume various shapes and need not
extend through the entire thickness of the outer core material.
Any brush core whose outer diameter can be compressed 1is
considered to be within the scope of the present invention .
Accordingly, while the present invention has been
disclosed in connection with the preferred embodiments thereof,
it should be understood that other embodiments may fall within
the spirit and scope of the invention, as defined by the

following claims.
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application. In addition, it is contenplated that the outer core conponent
may be inplenented as a plurality of outer core pieces, which nmay be

di sposed within the hollow center of the brush and fixed intﬂ thfe by
insertion of the inner core conponent. Finally, it will be u & 4 by
those of ordinary skill in the art, that various nechanisns for securing
the inner core to the outer core are nerely exenplary of the presently
preferred enbodiment of the invention. The inner and outer core conponents
can be destigmidts with tol eranci ng and/or surface roughness sufficient to

prevent relative nmoyenent, ggms£é§§n3¥% et ween tge inn%;.andlgugfﬂ core
conponents, and the i'nventro heed ot PTPRRI TS £ LT AE §@Cﬁr|ﬁg g
mechani sneserfurdndiaectot hea friot chesmprdsisgi ts descri bed herein nmay assume

vari ous shapes and need not extend through the entire thickness of the

outer core material. An§ br 88T or®WhoSEmBAEETT diEer E8n BB Tonpressed
i's consider&cktded beiapicbhi ot he SRRy 19f Wikt ipr asert-ubB¥eNbk@sh - and
Accordingly, while the present invention has been disclosed in connection
with the pPafelT et ehBdilt nBREs "EkhERedPrr Fltlo¥RBYl GOBRT 8RSt SbdtRhat ot her

enbodi ment su¥@y didkktwt higy the spirit and scope of the invention, as
defined by the following clains. 13 1 $ NOV 2803 CLAIMS 1. A conpressible
brush core for use in cl @&niiyerseftondoBRIrentafl €95, 186APFISH nghtan out er

core conpopgitsiav @gréptg%ﬂverﬁg %gﬁf)iaés%%'pto%dtkg I)Lilﬁeé’lﬂ%bét)éﬂ h! n a
scrubber brush and having at |east one notch for allow ng conpression of

the outer diameter: andso that when the inner core is inserted
within the outer core, the outer core is held firmly against
an inner diameter of a scrubber brush mounted on the
compressible core, and so that when the inner core is removed
from the outer core the notch allows the outer core to be
compressed to ease removal of the outer core from the

scrubber brush, thus facilitating scrubber brush replacement.

2. The brush core of Claim 1 wherein the inner

core component is adapted to fit snugly into the outer core

component.

3. The brush core of Claim 1 wherein the at

least one notch comprises at least one elongated slit.

4. The brush core of Claim 3 wherein the at
least one elongated slit comprises four slits disposed at 90°

angles from each other.

5. The brush core of Claim 1 further comprising
at least one securing means for securing the inner core

component and the outer core component to each other.
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an inner core conponent for insertion into the outer core to prevent
conpression of the outer dianeter; so that when the inner core is inserted
within the outer core, the outer core is held firmy agai nst ,1qn%¢]\p9@g

di aneter of a scrubber brush nmounted on the conpressible core, d t hat
when the inner core is renoved fromthe outer core the notch allows the
outer core to be conpressed to ease renoval of the outer core fromthe
scrubber brush, thus facilitating scrubber brush replacenent. 2. The brush
core of Caim1l whereein The bmneh cooreofompanrnt iwheadapt edet outet snugly
into the outer core . conponent.. 3. The brus ore of Claim1 wherein the at
| east one ﬁ%f%hlrbc&??ﬁlrerssgspg‘frﬁ‘]e]até‘[ °§n§°‘é’-?o?l atEgaspei gt .e‘ﬁ?glﬁﬁﬁg}’\ core of
Cl ai m 3 whereidnet hendt andeagier@ie etingatedisdst edPiesasif®uUmeshit s

di sposed at 90 , angles from each other. 5. The brush core of Caiml
further cofff?Psisry &t MebsttBnecBERUThg HhearR ¥ i idcuPfng™Mfe Phner core
conponent angeddie outer core conponent to each other. 14 11 NOV 2003 6. The
brush core of daim5 wherein the outer core includes a plurality of rows
of threads at the periphery of one end and wherein the at |east one

securing neans conpfisesgya %sﬁ?rco%g%gi Qﬂatiﬁe PR LY ok _rle\ﬁ'%rOf
threads. 7. The brush core of Claim4 wherein the outer core includes a

plurality 6pPreohscbidashreaqisimildpysed aloyhgoft kbrpaderdisrarsderlondone end
and “here'@h&hthgge%i%BE@er of one end and wherein the inner core

includes a mechanism for engaging the plurality of rows of

threads.

8. The brush core of Claim 1 further comprising
hardware for mounting the brush and brush core in a wafer

scrubbing mechanism.

9. The Dbrush core of Claim 8 wherein the
hardware for mounting the brush and brush core in a wafer
scrubbing mechanism comprises at least one spring-loaded

spindle for insertion into the wafer scrubbing mechanism.

10. A scrubber brush assembly for use in cleaning

semiconductor wafers comprising:

an outer core component having an outer
diameter adapted to fit snugly within a scrubber brush and
having at least one notch for allowing selective compression
of the outer diameter;

an inner core component for insertion into
the outer core to prevent compression of the outer diameter;
and

a scrubber brush mounted on the outer core

component;
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i ncl udes a nmechani smfor engaging the plurality of rows of threads. 8. The
brush core of Aaim1l1 further conprising hardware for nounting the brush
and brush core in a wafer scrubbing nmechanism 9. The brush CP{?J \),,f %ai m
8 wherein the hardware for nmounting the brush and brush core in 2 r
scrubbi ng nechani sm conprises at |east one spring-loaded spindle for
insertion into the wafer scrubbing mechanism 10. A scrubber brush assenbly
for use in cleaning sem conductor wafers conprising: an outer core
conponent havi ng an out eso dilzatet eheadapted ihoefi tcaarugtymperdnitn a&sscr ubber

brush and .QQ& 10 a‘gvijcﬁftnst +Qne orb%te%h ég}_[e all owi n tsel eé:etl ve, conpression of

the outer dianeter: an Tnhner core conponent “fRr T h<er tionnto “Che outer
core to preveptneonpiesdicdd ofiindley odyeinsh aart émneandianeteubbef brush

mounted on _the outer cqre conponent; 15 1 1 NOV 2003 so that when the inner
core corrpoﬁglﬁ‘t?bk?esr et?lﬁ%sg} EPHChi W (T ST € CPORERE: #RS SBter core

conmponent itRabewiged i tHY Vina@ai BSteaBompdredntdiidMReRbved froms GiHedRRtebr Ush
nount ed on the outer core _conponent, and so that when the inner core

conponent F8TF eiBURIFomeh @ Wiiher 1 10HF e thEnBBRRAL COHe FHRIREREI Sfs t he

outer corepeorREPeRtsd® tbeaoaPHRERed1t @ reagr rammval cfe thgngislear core
conponent fromthe scrubber brush, thus facilitating scrubber brush
from the scrubber brush, thus facilitating scrubber brush

replacement.

11. The assembly of Claim 10 further comprising

hardware for mounting the assembly in a wafer scrubbing

mechanism.

12. The assembly of Claim 11 wherein the hardware
for mounting the brush and brush core in a wafer scrubbing
mechanism comprises at least one spring-loaded spindle for

insertion into the wafer scrubbing mechanism.

13. A method for loading a hollow centered brush
onto a brush core for use in cleaning semiconductor wafers
comprising the steps of:

compressing the brush core; and
sliding the compressed brush core into the
hollow center of the brush.
wherein the brush core comprises a hollow-centered brush core
and wherein the method further comprises inserting a rigid

inner core into the hollow-centered brush core.

14. The method of Claim 13 wherein the brush core

includes at 1least one notch and wherein selectively
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repl acement. 11. The assenbly of Caim 10 further conprising hardware for
nmounting the assenbly in a wafer scrubbing mechanism 12. The assenbly of
Claim 11 wherein the hardware for nounting the brush and brusH'tgggéwﬁza
waf er scrubbi ng nechani smconprises at |east one spring-loaded spindle for
insertion into the wafer scrubbing nmechanism 13. A nethod for |oading a
hol | ow centered brush onto a brush core for use in cleaning sem conduct or
waf ers conprising the steps of: conpressing the brush core; and sliding

t he conpr essapkdsrsish ddree hmish tdwere hodhmuiseentempotss ey btiushoundmer ei n t he

brush_cor eqegnmrd ses 2,09l owt centered brush gone, jand wherein the met hod
further conprises inserting a rigid “rnher core rnto The 1ol ow- cent er ed
brush core. 14. The nethod of Caim 13 wherein the brush core includes at

| east one notch and erein sel ective 6 '11 NQV 2003 conpressing the
brush core conpriseg'Congre§§FH§b?ﬁe gﬁ?% BYYHESr SPPERE B?usﬁogore

al ong the abuh€iasi HNBrigh Chor lhse AisCicuBRAIn®r Hehi dBHadtBg appaeaf us for
nounting a brush for use in cleaning sem conductor wafers, conprising: a

pai r of oppP8d IPi%idl es adapted to support a scrubber brush; and a

conpressi bl e mechani sm cauphed t9 oPSofda 41@d3RENHhS/SSP RS sippaktow t he
spindl e to be conpressed.
a scrubber brush; and

a compressible mechanism coupled to one of

the spindles so as to allow the spindle to be compressed.

16. The apparatus of <c¢laim 15 wherein the

compressible mechanism comprises a spring.

17. The apparatus of Claim 15 wherein the spindle

includes a press plate.

18. A compressible brush core for use in cleaning

semiconductor wafers, comprising:

an outer core component having an outer
diameter adapted to fit snugly within a scrubber brush and
having compression means for allowing compression of the
outer diameter; and

an inner core component for insertion into
the outer core to prevent compression of the outer diameter;

so that when the inner core 1is 1inserted
within the outer core, the outer core is held firmly against
an inner diameter of a scrubber brush mounted on the
compressible core, and so that when the inner core is removed
from the outer core the compression means allows the outer

core to be compressed to ease removal of the outer core from
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16. The apparatus of claim 15 wherein the conpressible nechani sm conprises
a spring. 17. The apparatus of Claim 15 wherein the spindle includes a
press plate. 18. A conpressible brush core for use in cleaning 41y

sem conductor wafers, conprising: an outer core conponent having an outer

di aneter adapted to f|t snugly within a scrubber brush and having
conpression neans for allowi ng conpression of the outer dianeter; and an

i nner core conmponent for insertion into the outer core to prevent

conpr essi ohhef isheubo¢er draset erthuso fhatliveninche sambbecor brisshi nsert ed

wi thin the ggiggag re, the outer core is held firnly against an inner
di aneter of scrubber brush nounted on the conpressible core, and so that
when the inner core |s removed fromthe outer core the conpression neans

al l ows the outer ghbe conpressed %o as nqral ,of he.outer core
from17 1 1 N OV 20 't he "ScAibS58r “BFask, fﬁﬁ%mféc &P ng gcﬁﬁBS@r br ush
repl acenentord 9conpiendritisis cataptetl €baiffitlswhergi ihﬁchethenrtﬁi’terCQl’oee

conponent is adapted to fit snugly into the outer core conponent. 20. The
brush cor e8P m 1 wherein the conpressi on neans conprises at | east one

el ongated slit. 21. The brush core of Caim3 wherein the at |east one

el ongated slit conprlses four slits disposed at 90 angles from each other.
20.  The Dbrush core of Claim 1 wherein the

compression means comprises at least one elongated slit.

21. The brush core of Claim 3 wherein the at
least one elongated slit comprises four slits disposed at 90°

angles from each other.

22. The brush core of Claim 1 further comprising
at least one securing means for securing the inner core

component and the outer core component to each other.

23. The brush core of Claim 5 wherein the outer
core includes a plurality of rows of threads at the periphery
of one end and wherein the at 1least one securing means

comprises a nut for engaging the plurality of rows of

threads.

24. The brush core of Claim 5 wherein the outer
core includes a plurality of rows of threads disposed along
the inner diameter of one end and wherein the inner core
includes a mechanism for engaging the plurality of rows of

threads.
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22. The brush core of Caim1 further conprising at |east one securing
nmeans for securing the inner core conponent and the outer core conponent
to each other. 23. The brush core of Caim5 wherein the outer ¢qrg
includes a plurality of rows of threads at the periphery of one end a
wherein the at | east one securing neans conprises a nut for engaging the
plurality of rows of threads. 24. The brush core of daimb5 wherein the
outer core includes a plurality of rows of threads di sposed along the

i nner di aneter of omd endhendrwiser ebnet hé Caném &ofertherc| eiwsigingchani sm

for engag RA-hiec ol oAl hbinlind OWe Obru bl 8R4, 48! & e brush

core of am 1 urther corrpr| I ng war e f or Hount ngl%he bral%g and
brush cor e schubbwed erecheodiabbi ng mechanl sm 26. The brush core of Claim38
wherein the hardware for nounting the brush and brush core in a wafer
scrubbi ng nechani sm conprises at |east one spring-loaded spindle for
insertion into the wader ’B@ruhﬂiulg meehani s 27aird s€r uwltbereibr usheassenbl y
for use in clganl ng. sem conduct or V\gf ers conprising: an quter core

conponent RAYFAYTant8ht BPURE etRs BHADE ean?obFPiShsﬁﬁﬁ?ylW Ehi%? & scr ubber

brush and skaubbghgompicassion reapsikes add oweagrsehct speis@n=ersi on  of
i an i nner core conponent for insertion into the outer

the outer dia
core to pr éPéH&%o#ﬁ)"r SSSISER1BR e diteadPangtibbing mechanism.

27. A scrubber brush assembly for use in cleaning

semiconductor wafers comprising:

an outer core component having an outer
diameter adapted to fit snugly within a scrubber brush and
having compression means for allowing selective compression
of the outer diameter;

an inner core component for insertion into
the outer core to prevent compression of the outer diameter;
and

a scrubber brush mounted on the outer core
compdnent;

so that when the inner core component is
inserted within the outer core component, the outer core
component is held firmly against an inner diameter of a
scrubber brush mounted on the outer core component, and so
that when the inner core component is removed from the outer
core component the notch allows the outer core component to
be compressed to ease removal of the outer core component
from the scrubber brush, thus facilitating scrubber brush

replacement.
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and a scrubber brush nounted on the outer core conponent; so that when the
i nner core conponent is inserted wthin the outer core conponent t he
outer core conponent is held firmy against an inner dianeter 1%0V
scrubber brush nmounted on the outer core conponent, and so that when gqp

i nner core conponent is renoved fromthe outer core conponent the notch
all ows the outer core conponent to be conpressed to ease renoval of the
outer core conponent fromthe scrubber brush, thus facilitating scrubber
brush replacenent. 2% .Jl"ht NO#e2B08 28. Jheimaskenbhytlefr Gaiomit@nburt her

conpri sing rgﬁgr for nting the ass ly .in a mafer scrubbi.n
nechanisnlhigaw e ggge un ﬁPgG %lﬁjkhe har War'e ng ﬁnunting

t he brush aadhdmissh core |n a mafer scrubblng mechani sm conpri ses at | east
one spring-loaded spindle for insertion into the wafer scrubbing
mechani sm 20

29. The assembly of Claim 11 wherein the hardware
for mounting the brush and brush core in a wafer scrubbing
mechanism comprises at least one spring-loaded spindle for

insertion into the wafer scrubbing mechanism.
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