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BRUS~ CORE FOR ~ZSK SCRU3B:NG APPARATUS 
AN~ METHOD FOR USE THEREOF 

3 0 MAY mD 

This application claims priority from United States 

provisional app~icatio:i Serial No. 60/136,912, f.:..led June 1, 

1999, 

FIELD OF THE I.N\SNTION 

The present invention relates generally to apparatuses 

for cleaning thin discs, such as semiconductor wafers, compact 

"disks, and the like. More particularly, the invention =ela:es to 

brusn apparatuses for cleaning thin discs. 

BACKGROUND OF THE INVENTION 

For ::abrication of semiconductor- devices, thin sl.i.ces 

or wafers of semicond·J.ctor material r-equire polish.:.ng by a 

process that applies an abrasive slu=ry to t~e wafe~'s su=::aces. 

After pc~ishing, slu=ry residue is genera~ly cleaned or scr~bbed 

from the wafer s~rfaces via mec~anical scrubbing devices, such as 

polyvinyl acetate (PVA) brushes, brushes ~ade fro~ othe~ porous 

o= sponge-like material, or br~shes made witr. nylon bristles. 

A b=ush apparatus for cleaning discs is covered by the 

cc-pending G. s. pa::er.~ applica~.:.on Ser~al No. 09/113,~47, taving 

a fili:ig date of July 10, 1998 anci assigned to the present 

assignee, entitled "Wafer Edge Scrubber", the teachings of whicr. 

are incorporated by reference herein. :he inventio~ described i~ 

the applicatior. p=ovides a~ improved sc=ubbing apparat~s having a 

profiled surface to ~ore effect~vely mecha~ically remove residue 

from the wafer's p=ofiled s~rface (i.e., the t:at surface and ~he 

beveled edge) . 

?".:.;ure 1 is a side perspec:::.ve view of .a scrubbing 

device 10 for wafer cleaning includ:ng a platform 15 :or 

supporti:ig a wafer w to be clea:led. First and second brush 



;. 

rollers, 13a and 13b, a::::-e co'..l.pled to the placform i5 so as to 

co~tact both sides of a wafer pos~tioned tt.ereon. A co~ventional 

nechanisn: 1 7, s:ich as a motor, is operat:!. vely coupled to the 

firs~ a~d second brush rol:ers, 13a and 13b, so as to selectively 

rota~e the first and second brus~ rollers, 13a ar.d 13b. Further, 

a rotating nechanism 17 is operatively coup~ed to the platforn 15 

so as to rotate ~he wafe::::- w positioned thereon. Preferably, as 

shown in FIG. l, the platform 15 comprises a plurality of 

rotating whee:s 19a-c for both supporting and rotating the wafer 

w. Specifically, eac~ rotating wheel i9a-c has a central notch 

o: groove 16 having a sidewall angle (e.g. of 45E: such that only 

the ve-r:y edge of the wa:er w contacts ~he rotating wheels 19a-c. 

The notches 16 thus prevent damage to the front or back wafer 

surfaces. 

~n op~ratio~, the first and second brush rc:lers, 13a 

and 13b, are ir.itially in an oper. position, a suf:icient distance 

fron each otter so as to allow a wafe:- to be inserted 

therebetween. Thereafter, the wafer w to be cleaned is 

positioned between the fi!:"st and seco:id bn:sh rol.:.ers, 13a and 

130, a~d the brush rolle!:"s assume a closed position, sufficien'=.ly 

close ;;o each other so as <:o bot!": hold the wafer w in place 

therebetween and to exert a for~e on tr.e wafer s~rfaces ade~uate 

to ac~ieve effective cleaning. 

Once the br~sh rollers a=e in the closed position, the 

spin~ing mechanism 17 is engaged and the first and second brush 

rollers, 13a and 13b, begin to spin. Preferably the b=us~ 

rollers spir:. in opposite directions, as ir.di::ated by arrows Sl 

and S2 in FIG. 1, app:ying forces to the wafer in a first 

dire:::tion (e.g., dmmward) whi.:.e the wafer rota':es, so as to 

drive the wafer into tl":e rotating w:i.eels 19a-c so '=.hat the wafer 

remains engaged thereby. 
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The top and bo~tom surfaces of wafer w are cleaned o: 

slur~y =esidue when contac~ed by the r.od~les, indicateo by 12 and 

14, of the brus!l. rolle:::-s. ~o~e specifica.:..ly, a first set: of 

nod~les 12 contacts the fla~ surfaces of the wafer and the secor.d 

set of nodules 14 con::act: the edge surfaces of ::he wafer. In 

addition, wa::er is supplied to the wafer surface thro~gh 

perfora-:ions in t:t:.e brush surface to assist in the removal of 

conta"nina:-!.ts. 

W!"lile -:he pair of br-..ish rol:ers spin, t!::.e rota-:ing 

wt.eels l 9a-c which engage the wafer's edge rotate ca:isi:-ig the 

wafer to rotate. ~otation of the wafe~ w ens~res that the pair 

of brusr. rollers, 13a and 13b, contact eac~ point along the 

surface of the wafer w. Preferably, the profile of the scrubbing 

surface of a brush roller is designed to follow the wafe=' s 

profi~e, s~ch that a uniform contact force is applied to both the 

fla~ s"J.rfaces and the profiled surfaces of the wafer. 

T~e brus~ rollers are, as ill~st=a~ed in FIG. 2, 

typi::::a.!.ly co:nprised of a sof= cylindrical o~\:er b=~sh, 21, of 

Polyvinyl Ace":ate (PVA) havir.g a hollow center, mcunt:ed on a 

~igid core, 22, made of po:yp~opylene or polyvi~ylidenefluoride, 

which is inserted into t:ie hollow center of the brush to provide 

structu=a.:. r~gidity. I~ is the co=e of the brus~ ~ol~er assembly 

that is ope~atively coup.:.ed to the rotating :uechanisn, 17, :or 

rotating the brush roller asser.\bly. The core is sized s~ch that 

its outer diameter (OD) fits snugly agair.st the :.r.!...""ler dia."neter 

(ID) of the br~sh. When the brush rolle~ assembly is caused to 

rotate by the rotating nechanism, a snug fit is required between 

the core and the brus~ sc that ~he brush and core rotate together 

with no ::-elative =otation caused oy slippir:.g therebetween. The 

=igid core prefe=a!::>ly has a cor:.dui t d.:.sposed along its cen~er 
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axis for providing f:.i;ici. (.:. e., wate:?:") -:o the wafer Sl.!rface 

during cleaning. 

The nodules or b::::-ist:es on che brusl:es becorr.e worn, 

d~e to repeated usage, and mus-:: be replaced period.:cally. During 

replacemer:t, the core 22 is removed from the worn brush and 

inserted into the t.ollow core of a new brush. Necessar~ly, there 

a=e costs associated witt t~e replacement process, 

operator ti:rr~e and mac:i.:r:e downtioe. In addition to 

incli.:ding 

the tine 

reqi.;.ired for detaching -::he old brush roller assembly from the 

rotating mechanism and reattaching the new asse~bly, the step of 

physically loading the new brush onto the core is time consuming 

due to the tig!"l.t ::olerances required fo:::- the snug fit. In 

addition, 

load.:.ng 

the rela~ively soft brushes are often torn in the 

precess, resulting i~ f~rtner downti~e and increased 

Moreover, t~e insertion of ~he co=e into the new brush costs. 

requires considerable handl~~g of the brush, which can trar.sfer 

oils and o~her contaminants to the brush, there:Oy corr:.pro~ising 

the integrity of the brush asse:nbly for future wafer cleaning. 

Accord~ngly, an inproved ~etr.od :o~ nou~t~ng brush ar.d 

core asser:tblies for wafer cleaning, ar.d an ~mproved apparatus for 

facil~tati~g the mou~ting o= orusr.es on cores for wafer cleaning 

is r:eeded. 

S~.RY OF THE INVENTION 

One aspect of t:he ir..vention comprises a compressible 

brush core havi~g a mec~an~sm for allowing conpression of che 

out:er diameter of the brush co~e and a ~echa~ism for selectively 

p:cohibi ting comp:-ession of t:'1e ou::e:::- diane:.e!:' of the core. The 

inventive multiple-part brush c~re nay comprise an outer sleeve 

core component, having a hollow cer.t:er ar:d having at: least one 

notch for allowing compressior. of the core duri~g i~ser~io~ into 
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t~e hollow center o: a brush, and ar. inner mandari:l core 

compor..ent for inse!:"!:io:l ir:to the :::enter of the outer core 

componen~ to provide rigidity during use. The at leas::: one notch 

ir. the outer core Kay comprise one or more slits extending along 

all or a port~o~ of the ler.gth of the outer core. In addition, 

the first, r.otc~ed, er.ct of the outer core co:nponent may be 

tapered to facilita:::e insertion into the hollow center of the 

brush, a~d ~ay i:lclude a pl~ral~ty of rows of threads for 

sec~ring with an oppositely-t:ireaded securing device (e.g. a r.ut, 

optionally having mour.ting ha!:dware disposed thereon) upon final 

assembly. The second e~d of the o~ter core ccmponent may include 

a section of expanded diamete!:", providing a stoppi::1g point for 

the brush disposed. t!:e::eor.. T!:le second end may additional 1 y 

co~prise a plurality of rows of threads d~sposed along ~ts ins~de 

diarr.eter for fixedly attaching to the i~ner core co:nponent. 

Alternatively, the secor:.d end o:: t:ie outer ::ore nay include a 

slit for engaging a compressible pin, located on the inner core 

co=nponent, for sect:.ri~g :.he two corr.pone:its of the core. 

The inner co!'.'e component may comprise a !:"igici 

co~poner.t having a first end fer inse=t:on into tte second end of 

t~e outer core and a second e~d, may include a plurality of rows 

of th=eads for fixedly connecting to the chreads located on the 

inside of the second er.d of the outer co=e, or a retractab~e pin 

for engaging a slit in the s~rface o: the outer core compo~ent. 

The seco~d end of the inner core may add~tionally include 

mot:nting hardware, ir.cluding a sp!'ing-loaded spindle, for 

attachir.g to the sc=~~bing device and rotating mechanism thereof. 

The inr.er co~e COffipone~t ~ay include a co~duit disposed along its 

axis for suppiying deionized water / or ot!:er fluid as 

appropriate, to the wafer surface. 
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Spring-loaded mounting hardware, d:.spcsed on the 

secor.d end of the inner core or on the securing device attac~ed 

at the !i=st:. end of the outer core component, may be _provided for 

coupli:ig to a sc~ubber device. Alternatively, the SC.!:"\.lbbi.r.g 

device may include a pair of opposed spindles adapted to support 

the bn:sh and core assembly, with one of t:.he spindles being 

nounted on a co~pressive spring. F9r installi:ig a brush and core 

asserr.bly into a scrubbe= device, the spring-loaded coupling 

disposed either on either the brush core assembly or or.. the 

scrubbe!"' device is compressed, aligned wit~ an opposite coupling, 

ar.d released, thereby achievir.g coupling w~ereby the f o=ce of the 

spring will hold the brush core assembly ir. place. 

Othe!"' features a~ci advantages of the prese~t invent~on 

will become rr.ore fully apparent frorr. the following detailed 

desc!"'iption of tl:e preferred e~odiments, the appended clai:ns, 

ar.d the acco~panying drawings. 

BRIEF DESCRI?TIOK OF ~H3 DRAWINGS 

F:G. 1 ~s a side perspective view of a scrubbing 

device for wafe~ cleaning as previously described; 

FIG. 2 is a side perspective view of a brush roller 

asse~ly in accordance witr. t~e prior art as previously 

described; 

FIS. 3 is a side perspective view of an outer portion 

of ~he invent~ve two par~ br~sh core; 

FIG. 4 is a side perspective view o: the inner portion 

of the inventive two part ~=us~ co=e; 
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?!G. 5 is a side pe=spective view of an :nventive two 

part core co~prising tr.e inr.e= and outer po=~ions of ~IGS. 3 and 

4; 

FIG. 6 is a side pe=spective view of a brush core 

assembly being inserted into a scrubber device having ar. 

inventive sp=ing-loaded ccup:ing; and 

FIG. 7 is a side perspective view of a brush core 

asse:nbly having spri~g-loaded nount~ng hardware incorpo=ated into 

one of the co=e components. 

D~TAILED DESCR!PT:oN OF THE ?REFERREn EMBODIMENT 

7he brush core of the present invention i~ciudes first 

and secor.d conpone~ts ~r.ciuding a hollow oute= core component, to 

be inserted into the hollcw center of a brush, a~d an inr.er core 

component fo= insertion i~to the hol:ow center of the outer ccre 

component, wr.erein the o~~er diameter of the oute= core, in an 

:mcompressed state, is sized to ::.:.t snugly wit~in the hol:.ow 

center of the brush, and the o~ter diameter of the ~n~er core is 

substantially t~e sa~e as :he i!1ner diameter o: the outer ~ore 

i:-i a!1 ur.compressed state. ~::.e :!"l.ollow oute:- core corr.ponent is 

adapted to be selectively comp~essed (e.g., man~a!ly} to 

facilitate inse:i:-t.ion into the hollow cente~ of the br~sh. The 

inne= core co~ponent is rigid and, wher. inserted into the hollow 

outer core component, p=ovides struct~ral integrity to the 

assembly. 

T~e outer ccre o: ~he present invention is illustrated 

in FIG. 3. _n_s depicted in FIS. 3, the outer core, 30, is a 

hollow cylinder of substa:-itially fixed outer diameter (OD) having 

a fi=st and a second er.d a:-id including at least one notch, 31, 

di.sposed at the first end. Polyvinylidenef.:.t:or.:.C.e (PVDF} is the 

I!lB.':e::-ial of choice for fabricating the outer core componen:, 
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although o~her ~ate=ials, s~cr. as polypropyler-e or Tef!o~™ may be 

used. The oute= diameter of the outer core 30 ~n :.ts 

uncompressed state is substantially the same as the inner 

diameter of the brushes w.:..-ch which the core assembly will be 

used. The outer core 30 has a wall thickness and i~ne~ dianeter 

which are chosen to be opti:nal for bot.h compressibility a:id 

struct.ural integr:.ty for the selected Ir.aterials. Unduly ':hick 

walls may compronise the compressibility of the structure, while 

unduly thin walls :nay wear ~oo quickly, particula=ly at. the base 

of a slit or notch whe:::-e the forces from compression will be 

co:-icent::::-ated. 

Compression in the outer core 30 is realized by 

exerti~g pressure onto the no~ch 31 at the first end of the outer 

core, which effect:.vely reduces the outer diail'.eter (OD) o: the 

ou~er core and allows the br~s~ (FIG. 1) to easily slide octo the 

outer core. T:t:.e notch 31 additionally provides a path :or 

:::-elease o: fluid (e.g., deionized water) to the brush duricg 

sc:::-ubbing. ':'he width of eact:. r.otch 31 is selected ::o aliow 

compression to achieve :::-ed:;ced diameter while optimizing f:..uid 

flow to the brush sur:ace. T~e le~gt~ of the notch 31, or slit, 

may be arbitrarily selected, witn ar. opti~al length being 

substantially the length of the outer core 30, to effectively 

reduce the diameter of the entire outer core 30 du=ing brusl:. 

noun::~ng and co opt.imize fluiri flew. In addition, there may be 

any n~ber of slits 31 cut ir-to the =irst end of the outer core 

30. An optimal a=rangement is to provide fcur (~) slits disposed 

at 90° angles witt:. respec~ co eac~ ctt:.er. S~ch an array of slits 

allows uniform conpression cf at lease the first end of tte o~ter 

core 30 witr.out disproportio~ate:y st=essing t~e rerr.ai~der of the 

o~cer core ~aterial. 
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The =irst, notc~ed, end of ~he cuter core 30 is 

p=eferably tape=ed for ease of insertior. into the hollow center 

of tl:e brush (FIG. :i. C:D..ce the tapered end l":.as been inserted, 

compression car. be realized by exerting pressure at the second 

end of the outer core 30 to further insert the outer core 30 

into the brush center. In this way, it becomes unnecessary fo= a 

handle= =o actually ~ouch ~he first ou~er core end i~ order to 

e::fect compression, thereby mi:-i.:.mizing potential contarr . .:.nation of 

the assembly. The tapered er..d may addit:ionally be provided wi~h 

a pl~rality of rows of threads 32, for securi~g with an 

oppositely-threaded securing device (e.g. a nut - no~ show~) upon 

final assembly, as further detailed below with reference to FIG. 

5. 

The second end of the outer core corapone~t 30 

preferably includes a sec~ion of expanded d~ameter 33, fo~ 

~=ovidir.g a stopping po~nt for the brush (~IG. ~) disposed 

thereon. The second end of the outer core 30 preferably 

adcii tionally comprises a :nec::-ianism fer fixedly engaging the 

inr:er core 40 to prevent =otatior:al novement between t:i.e inner 

a.nd out:er core ccnponents 30, ~O. The engagi::-.g mechar.ism may 

comprise a plurality of rows of th::eads (not st.own) disposed 

along the outer core 30' s inside diameter for fixedly at:tachin.g 

to the inner co::e {FIG. 4). Alterna~ively, tr.e engagiP-g 

mechanism may comprise a slot (:l.ot shown) disposed in the su=face 

of tt.e outer core compo~er.t 3C for engaging a retractable locking 

pin (r.ot shown) disposed on the s~rface o: the inner core 

component (FIG. 4). 

The inner core ccmpor.en~, illustrated at 40 in FIG. 4, 

comp~ises a rigid compo~ent of fixed diameter havir.g·a firs~ end, 

41, for i:i.sertion into the secor.d end o: the outer core and a 

seconc end 42, pre:e:::-ably including a rneci:an.:..sm for fixedly 
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connecting ~o the outer core component 30. The mec!'J.anis~ fo~ 

fixedly connecting to ~he oJ.ter core compo;i.em: 30 !nay conpr ises a 

plurality of rows o= threads 43, for fixedly connecting to tt:.e 

threads located on the inside of the seco::i.d end of the o~ter core 

30, or a retractable locking pin {not shown) for engaging a slot 

(::i.ot sh.oW!'l) in the s-..irface of the ou'.:er core component. The 

second end 42 of the inr.e~ core 40 preferably additionally 

includes mou:itir..g hardware 44, for attaching to t:he scrubbing 

device and rotati!"l.g :nechanism (FIG. 1). The inner co~e 40 is 

preferably made o! polyvinylidenefluoride, although it too may be 

fab~icated of alternative materials such as po:ypropylene or 

Teflon. The outer ct:.arr.et:e:-, or::, of the inne:::- core 40 is constant 

along its length a!'l.d is substantially the sane as the inner 

diarr.eter of the outer core 30 when the outer core 30 is :.n an 

uncompressed state. Th~ inner core 40 may be solid, but is 

preferably fabricated with a conduic (r.ot shown) disposed along 

its center axis for supply~r.g water, or o:he~ fluid as 

approp:riate, to t!":e brush si..:.rface. The conduit (not showr.) 

pre~erably extends substan~ially the length of the inner core 40. 

The cond~it may be formed by d~ill:'..r.g the po~yvinylidenefl~o~ide, 

o= other inne~ co~e material, the diameter of the conduit being 

limited so that the wall thick~ess of ~he inner core 40 re~ains 

sufficient to mai:ltain the necessary rigidity to ·prever:t U:e 

outer core 30 from bei:lg compressed dur:.ng '.:he wafer clean.:.ng 

process. 

The core asserr.bly, as illustrated in FIG. 5, comprises 

the outer core 30 l:aving the inr.er core 40 disposed ~herein. 

Securing mechanis~ 50, shown as a tr.readed nut, engages the 

plurality of rows o: threads 32 located at the fi:rst end of the 

oute:=- core component 3::>, and effective1y locks the outer a:::id 

::.r_ner ::ores t:oge':her. The se::·J.ring mear:s 50 may add:. tio:r..ally 
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include hardwa~e 51, for rr.o:mting -:he brush assembly i::1.to tl:e 

scrubbing device (?!G. 1). 

In operation, the entire brush assembly would be 

mounted ir.to the scrubbe= device, as depicted in FIG 1. Whe~ the 

brush, becomes worn, the brush asse!nbly is disengaged from the 

scrubber device. Secur.:.ng means ·50 is !i:::-st: re:noved and the 

inner core 40 is u~screwed from its secured location withir. the 

hollow of the outer co!"e 30. Once the inner core 40 has been 

removed, the old b!"usr. is readily removed from the outer core 30 

which may compress somewhat du~ing removal of the brush. A r.ew 

brush car. the~ be mour.ted on the outer core 30 by ir.se~ting the 

tapered first outer core end into the hollow cen~er o: the brush 

(FIG. l). As r.oted above, tr.e ~apered fi=st oute~ core end will 

compress on cor.tact, thereby allowing the enti:::-e ou~er core to be 

readily inserted into the hollow center of the brush with rr.inimal 

operator handl.:!.ng. Alternatively, and in the case where "::he 

outer core 30 is no~ tapered, an operator can physically compress 

the o~te~ core 30 by pressing the walls in ~oward ~he notches 31. 

The latter mettod wil:, however, increase the =isk of depositing 

oils or otter cor.~a~inants onto the b~us~ asse::nbly. 

Once the brush has been mounteci onto the outer core 

30, with one end of t:he b~ush contacting the portior. 33 of the 

second e?"'!.d of t:he outer core at which the diameter increases, the 

ir:~er co~e 4C is inserted in:.o the hollow cente~ of "!:he cuter 

core 30. Once the inner co~e 40 has been inserted, and secured 

to the outer core 30, securing mechanism SC is threaded onto the 

first end of the o~ter core 3C. The b~ush assembly may then be 

remounted in the scrubbing device as detai:ed below. 

FIS. 6 illustrates the brush core assembly 60 nounced 

onto spindles 61 and 62 of -=he scrubbing device. Iri accordance 

with ~ne aspect of the prese~t inventio~, one of the spindles of 
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~he scrubbir.g device is spr~~g loaded, scch thac t~e spir.dle will 

re~ract, when a force compresses ~he spring, and will engage the 

brush core assembly 60 when the cornp=essing force is removed. As 

illustrated, spindle 62 is coupled via push plate 63 to spr:.ng 

64. An 0-ring seal 65 may be disposed about spring 6~ to prevent 

fluid from leakir.g duri~g use. Engagement of spindle 62 by the 

brush core asserob:y 60 is followed by exer~ion of a force against 

pus!'l plate 63, causing spring 64 to compress. Once the brush 

core assembly 60 is b:::-ought into alignment with and engages 

spindle 61, the conpressi:::ig fo:?:"ce on spring 64 is released. 

T~ereafter, the cension in spring 64 ~olds spindle 62 in place to 

sec~re the brush core assembly 60. 

FIG. 7 provides an alternative b~ush core assemb:y 70 

wherein spring-loaded mounti~g hardware is disposed on one of the 

b=ush core compor.ents. Sp;.r.dles 71 and 72 are provided for 

insertion into fixed mounting sockets (not shown) in t~e scrubber 

device. As ill~st~ated, spind:e 71, located at ~he second end of 

the inne= core ccnponent, is engaged by sp~ing 73. Compression 

of spr~ng 73 will result in ~he spindle 71 co~trac~ing while the 

brus~ core assembly 70 is posi~ioned within the scrubber device. 

Once posi ~ioned in alignr.tent with the mour..ting sockets of the 

scrubber device, the compressive fo~ce on spr~ng 73 is released 

as spindle 71 engages its nountir.g socket. Tt.ereafter, the 

tension .:..n spring 73 holds the brush assenbly 70 in place. 

!he foregoing description discloses only the pre:erred 

enbodime~ts of tr.e inven~ion, nodif ications of che above­

disclosed apparat~s and methcd which fall within t~e scope of the 

i~vention will be readily appare~t to ~hose having ordina~y skill 

in the art. For ~nstance, al~houg~ the inventive brush cores are 

~ade of po~yv~nylidenefluoride ~aterial, ~hey may comprise other 

naterials. In aciditior:, t::ie cy:..ind:rical shape of ~he oute:::-
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dianete::- of tl:e brush ::::o:!'.:es may be :nodif ied t:o contour to the 

profile cf ~he in~er diane~ers of tr.e brushes, wh:ch :nay incl~de 

tr.e tapered profile detailed in the a::ore:ment:ioned co-pe:-iding 

applicat~o~. In addition, it is conte:nplated that the outer core 

component may be 1mplemented as a plurality of cuter core pieces, 

which may be disposed w.!.thin the hollow center of t:he brush and 

fixed into place by insertion of tte inner core componen~. 

:i~ally, it will be u~derstood by those of ordina.:::-y skill in the 

art, that va.:::-icus mechanisms for securing the inner core to the 

o~ter core are nerely exemplary of the prese~tly preferred 

embodiment of the· invention. The inner and outer core compo~ents 

can be designed with tolerar.cing and/or surface roughness 

sufficient to 9.:::-ever.t :!'.:e:ative movement or slipping tetweer.. the 

inner and outer core components, and the inventio::1 need not 

include furtt.er securing rnechanis:ns. Further, ';he notches and 

sl i t:s desc!"ibed herein nay assume various shapes ar:.d need not 

ex~er.d th~ough t~e en::~e tr.ickness of the outer core rnate~ial. 

Any brush core whose outer d~arr.ete~ can be cornp~esseti is 

considered to be withir. t~e scope o= the present invention . 

Accordingly, w~ile the present ~nvention has been 

disclosed in connection wi tl: t!"le preferred e:nbodi:nents ~hereof, 

it should be understood that other embodiments nay fall within 

~he spirit and scope of the invention, as defined by the 

following claims. 
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* C L M S 

THE INVENT~ON C:..AIMS IS: 

1. A compressib:e brush core, compr~si~g: 

an elor:ga::ed Ir.ember co:npr:.sing first means :or 

al:owir.g co:npress!o:i of tl:e o:.iter dia:neter o: t:i.e member and 

mea:is for selectively prohibiting compression of the outer 

diareeter of the nember. 

2. A compressible brush core, comprising: 

an o~te= co~e component having an outer diameter 

adapted to fit snugly within a sc=:.ibber brush a~d t.avir.g at least 

one notch for allowing compression of the outer dia~eter; and 

an i:mer core compor-ent for insertion into the 

outer core ~o preven~ compression of t~e outer dia~eter. 

3. :he b=~sh core of Claim 2 whe~ein tt.e ir;ner core 

conponent is acapted to fit s~ugly in~o the ou~er core componen~. 

4. The brush core o:: Clairr, 2 wherein tne a:: least 

one r.otch conprises at least one elongated slit. 

s. The brush core of Clain: 4 wherein the at least 

one elcngated slit conprises four slits disposed at 90° angles 

::rorn eac:t: otne~. 

6. The brush core of c:.aim 2 furcher comprising at 

least one secu::::-ing means :or securing t:ie inner core component 

and the outer core cornpo:i.er.t '.:o each other. 

7, The brush ~o~e of Cla:.m 6 wherein the outer core 

incl~des a plurality of rows of threads at the periphery of one 

14 
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end a!'ld wherein t:t:.e at: least one se:::::Jring means comprises a nut 

for engagi~g the plural!ty cf rows of ttreads. 

8. The brush core of Claim 6 wherein the outer core 

inc:udes a plurality of rows of threads disposed along the inner 

dia"tleter of one end ar..d wherein the inner core includes a 

mechanis~ for engaging t~e pl~ralicy of rows of threads. 

9. The brush core of Claim 2 further comprising 

hardware for mounting the brush· a~d brush co~e in a wafer 

scrubbing mechanism. 

10. The brusl: core of Claim 9 wherei!1 ~he hardware 

for mo~nting the brus~ and brush core in a wafer scrubbing 

~echanism comprises at least one spring-loaded spindle for 

!~sertion into tr.e wafer scrubbi:i.g ~echa~ism. 

il. A scrubber brush assembly comp=is:ng: 

an outer core compor.ent having an outer diameter 

adapted to fit snugly within a scrubber brush and having at least 

o~e notch for a:lowing selective compress~or. o= the ou~er 

diameter; 

an i:mer core co:nponent for insertio:i. in':o the 

outer core to prevenL ::::onpression of the outer dianeter; and 

a sc~~ober brush mounted on the outer core 

co:nponent. 

12. The assembly o= Claim 11 f~rther co~prising 

hardwa::::-e for mo·.:.nting the asse:nb:y in a wafer scrubbing 

mecr.a~is:n. 

15 
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13. T!"le assembly of Claim 12 wherein the ha=dware for 

rr..ot:nting the b:::-u5h and brush core in a wafer scrubbing mechanis:n 

comprises at least one sprir.g-loaded spindle fo::- inse!:tio:-i :.nto 

t!"le wafer sc:::-ubbing rnecha:i:.sr:i.. 

14. A method for loading a r.o:low cent~red brush onto 

a brush core coffip=ising the steps of: 

compressing the brush core; and 

sliding the _comp~essed brush core into the hollow 

center of the brush. 

15. The method o-: Claim 14 whe!"ein the brush core 

comprises a hollow-centered brush core ar.d whereir. the method 

f~rther corr.prises inserting a rigid inner co~e into the hollow­

cente::-ed brush core. 

16. The net.hod of Claim 14 whe:::-ein the brusr. core 

inc:~des a~ least one notch anc wherein selectively conpressing 

t:ie i::>=\.i.sh core comprises cornp=essing ':he ot:t.er diameter of the 

brush co:::-e along the at least or.e ~otch.· 

17. The method of Claim 16 whe!"ein the brush core 

corr.prises a hollow-centered brush core ar:d whereir. the method 

further comprises inserting a rig~d inner co=e into the hollow­

cen~ered brush core. 

18. A scr~bber brush ~oun~ing apparatus comprising: 

a pair of opposed spindles adapted to s~pport a 

scrubber brush; and 

a compress.:.ble mechanisn coupled to one of the 

spindles so as to al low tl'~e spind~e to be corr.pressed. 
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:. 9. The apparatus of claim 18 w:ierein the 

comp:::-essible mechanism comprises a s.pring. 

20. The apparatus of Claim 18 wherein ·the spindle 

i~cludes a press plate. 
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