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APERTURED CONDI TI ONI NG BRUSH FOR CHEM CAL MECHANI CAL
PLANARI ZATI ON SYSTEMS Cross- Reference to Rel at ed

wa\pplioemvé ons This application clains the benePCT/USL00&JB11166

Provi sional Application No. 60/728,126, filed Cctober

@%‘ﬁ‘f’@?’?.ﬁ_%’?ﬁﬁ @%gﬁg@ﬁgﬁgﬁgﬁ JHHEEHANICAL

condi tioni ng brus use I'n cl'eaning the polishing
pad of a chem cal nechani cal planarization (CWVP)
Crmﬂwmwtaﬁdlﬂtedmpplzmnhs' cularly, to a condi tioning

bru for, k.to e an of both
or i S0 PR praufh B sber P P Rl B SRR g
600p& 1 24, ifiked. OdBsbek tf, ao@&jandfhetehﬂnbmpc&albd byrelfereriche fi el d of
chem cal nechani cal planarization (CWP), a process
known as "pad conditioning” or "pad dressing"” is used

Tetinica@ g e the surface of the polishing pad and renove

sur | azi ng by . di sl odgip arti ates and, spent
ol Thee nEiyiTign i o Aot A AR be

poRdideQPalBfla cRxricl indchahicalplanafifflidh (@MP) maltah@ ap@madi ng
pad between wafer polishing cycles) in-situ"

Paf(tliculérl% tedrRIdHcaRe bWSP formgd aﬂ@}?k Wgnchgie\aa@érﬁnqﬁaemsqf PG

briStks afd apeltiredtd MA@ thPElbing@pbratib)- Si t u” pad
condi tioning process, a fixed abrasive conditioning

di sk is noved across the pad surface to renove a snal

Ba@kita §lndBflesmerial and debris, thus creating new
asperities 1n the pad surface to allom1for the free

f | olp the figld of phemiegh meghagicalmgnarizatien (EMBY @drosas knaveps al
pMn&liﬁgﬂlhg Jrh‘Fﬁi HORRIAR vibd réé&g ﬁle%xrfaee%r&le%eﬁ&%g pad

dur ng t he I shi Nng process are passi vel carried

amémargm pusfce alemp&bly dlﬂadzlngpﬂrmtéatgseqmé pmmt pelishing alrurry from

i R T
pad h@wefmvapmhdnm&qycw)mr‘ yx—smné(l@r, comaenfrwithy nddurmg,raewafer
poﬁs%g{ag{/ ? dlu N ) 1h %Zﬁ%ﬁ’ ioﬁorsaw‘airﬁ&ﬁf’gﬁ ntdﬁ%ﬂﬁill ék)%&s ”z?futg

cte remal hin
abssivatmitaning ek isupfedaerosiuthe pgl qudhc;eﬁh lremgqve @rsmatl Iamgura of

RS 05 S SR80 R AL By e
fret Iﬂewmkhe?pbhmgrmldrym@hecérﬂﬁteé pad hitghalapo tieliris alienlcomaink y
with the slurry dispensed during the polishing process and are passively carried away
from the pad.

Particulate generation is an on-going problem with known processes of
conditioning CMP polishing pads, where particles from any one of the CMP apparatus,
slurry, wafer, pad or conditioner remain on the pad’s surface after conditioning. Any
individual particle remaining on the pad may later scratch a wafer surface during
polishing, creating a potential defect or contributing to polishing non-uniformity. For
example, a particle disposed on the polishing pad may create a high spot that locally
concentrates the forces between the polishing pad and the wafer. If large numbers of
particles are present on the polishing pad, local disparities in polishing rates may result in

polishing non-uniformities.
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concentrates the forces between the polishing pad and
the wafer. If large nunbers of particles are present

we@eoreopol | shing pad, |ocal disparities in poPCHOBNG6/041166

rates may result in polishing non-uniformties.In

cefd &'rtthty&Q of @Mexd‘nﬂﬂe ﬁﬁé’d@@ﬂ EMP RESst-BRNneIVREH
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theminto the waste stream Prior art CWVP systens
in ag@iqRs fhgsmiace des PIBHIEH- br ush, however, require a

| 2l BepARPEHM86 063 Kkoddr % SAREniT &S Sn WayEIS 2002 Elodste Pt
to dlsplace these particul ates. US atent 6, 386, 963
congigeniagiclement thakis fpymedto sypPois A cayRyinatipn of oy sbrasiveyupageand
brus‘ﬁ%’ iids! @ne g(eﬁjl @tr@ rbﬁ:ru&tth@t aﬂrﬁlJeQBHEﬁﬁloﬂl 24BIRAGS fofined on a
I nati on of brasi ve surface and brush bristles.

rmgrahanddeola@ﬂipﬁ is ettacmd to dherbptipmsarfacaiof thsicordidensahead oaaing
the %{eﬂ%ﬁ% df%hefeq) I%[Hm lglhﬁg%f%@ﬁﬂﬁgblﬁgﬂ%g & foifl oh3 small

surface of the conditioner
diskithatds thbremaphxegi t@ Itf@ ceriptt region efjthe Abrafive tirg. dinermsotlens péth thin
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en’ attache egi on O
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una%‘%&?ﬂ%%ﬁef?@ sh gn\ﬁecH e 18 eemt%@&qea Qf?tainlotﬁ% %afdd tFﬁgﬁér,t t'hQ ni ng
differermihil in teighn lget@beﬁrthm abraadweomeb amel thabtistlesivilt Bkelyptetwdtint o

IHCWIF%FtranO{'I% (t)lglg% b B]Ee rv!/e%% ﬁl S forr%l(lje pa l’r'r%aterrle IITHI n enbedded

Another prior art arrangement is disclosed in US Patent 7,033,253, issued to F.L.
Dunn on April 25, 2006. In the Dunn arrangement, brush bristles are disposed in any
desired pattern on the bottom surface of a conditioning element, with the remaining
portion of the surface covered by an abrasive material. The relative hardness of the
bristles and the abrasive material may be controlled to best condition a particular pad

material.
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differential in height between the abrasive materia
and the bristles will likely result in inconsistent

w@ oovdiosioeni ng behavi or and wear rates for the pamus2006/041166
material. Another prior art arrangenent is disclosed

I NWBe Bathend Dunand K281 et dl edtafgbnietshprdvideRdnrimpvedpit iid
nn,arra ush .hristles are

. 5, 2006. |n the enment

1mp’§m§?fa§é*opomifﬂaﬁ9g HD§1 Vitn aa?%éilﬁlpnahc%é%%?% demekc e

prob®msFremeiNdh thiaomé ﬁﬂteﬁhmmtged B4 the bEikrees (AIAahd UbRGive Adtdrial)
of the surface covered ¥ an abrasive materjal. The

mayhs|rgrintipuged feithe sad yirfaceReiye r@w@nm RIAGESSBAS 38| ve

oppdFRInRY tAflusi®e RBri¢ sy ol | ed to best condition a
particular pad material.Wile both the Dunn and Kenji

et Thys, 2 apaddpryaineinthe 35t By r aendifioningsranasment thatprovides the
brushfﬁg L EBR Heﬁgrea FGARdE f)bl@ s YSHpIMshiflk Badd/felts, while

vent | onal con |t|on|ng el enent, _probl ens renain
efﬁqmﬂvmovurrgethﬁﬁqb@ﬁ ifigm the Bcplts@gaaa%surﬁa% bristles (and
the abrasive material) may be re-introduced to the pad
surface before the conditioning process has an
opportunity to flush the debris away. Thus, a need

art for a conditioning arrangenent that
Sﬁ"g“ggqplel¥%mpﬁfushing notion preferred for |arge pore,

f i Bhonedoemauihg ipibé psdriangs plidssdddlyitss pradent igvention, which
relateg Io X concrill 1%)[1rﬁ%,§ Wfo? e:,'nrll %He%nelrkl) rfthls B%ﬁs%lqutpgg of o&l{ei?hhéapg pad

ry o need remain
mechz{mdah ﬁlamrlzatﬂona(CMH)$p1&dainﬂﬁlﬁﬂdoﬂe)paﬁhelapy,es e nd)ndltlonmg

i nventi o t t iti f
oo B B0 O e SR
&mh@@h@ﬂﬂ@@hg@baaam1zatlon (CWP) apparatus and, nore
atticularly, to a condit di sk
Do srapaeimRe Hegangrinton epR centamap ek & 4 S
forn&l@% hg)pas a qamreﬁaﬁbﬂ brtlsatbelsﬂé@en ghyeRBirdiIGoffA&idnOMThe | N
accar da

nce wth pr esent an apertur
aperlieRip fhesndionns ‘S‘f B prgip plav e ﬂﬁﬁgf;%lera T Rrof 51 Sof
effiRht & Entdd dugfnk @f doRdiBONnERSEdsE GnohRitgl b @t debtis disiRiged by
apertures in the conditioning disk are used to gllo

the lrra#ewé shurmynpaterif respEnesinthePogss. (he apsrtpresamy alsp

intréiMbd ARdHBRInE AN td ABLNA HRIBEEEShing f6édsli THE Jifikdtioh REthe
debris dislodged by the bristles and slurry mater] al

aperiEerP §Yasgatp Hhetehducpbivisan attphied groppg say coppyerspmes teblgasd
assdo@teld HifhQAMEEor %er‘)g'ntﬂingﬁihl@@ rEﬁlH\ththE glsﬁﬁlééds&ndyd? atddulated

condi tioning proCess. The utilization of the apertures
maigrén] omdbapad surfecedfforgié hes an\pporaxita o kegRderouneetiehinto the

poliSith @) overcones probl ens

In one embodiment of the present invention, the conditioning disk is formed of a
stiff material capable of supporting the bristles in position such that the bristles have a
slight stand-off from the bottom surface of the disk, allowing for the conditioner head to
maintain a vacuum seal while the bristles engage the pores of the pad material. In an
alternative embodiment, the conditioning disk may be formed of an abrasive material to
permit simultaneous abrading and brushing of the polishing pad surface. In yet another
embodiment, the bristles themselves may be formed of an abrasive-filled composite

material.
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associated with the prior art by immedi ately renoving

t he di sl odged and/ or accunul ated material fromthe pad
wafaemIbef ore it has an opportunity to be  PCT/US2006/041166

re-incorporated into the polishing pad. In one

O B SR RSP b b 081 LR

appRPRREihE B8 cbiige B th$tI6FingisB@Sioh iafdbBtéediedcb & the he
bristles have a slight stand-off fromthe bottom

accepany g dstWingse di sk, al l owi ng for the conditioner head
to maintain a vacuum seal while the bristles engage
the pores of the pad material. In an alternative
enbodi nent, the conditioning disk may be forned of an

BPPASIN YES bidbvi permt sinultaneous abradi ng and
B’l%sﬁl%gno@ the’%%gfg?shi ng pad surface. In yet another
enmBdérningnow taibe gravigb.es t hensel ves may be forned of

an Caei veotill . > '
U TRo AL ar X AR ATE SR bl e 2 ot brush
formed/imrat¢apdrnes With Bepossentamysatiant duri ng t he course of
th ol l owi ng. di ' nd by reference to the
acgFoIrEr}p%l%1Sy(°“:,¥|r(%€g15?’6?\?\%}?:ngezll.l 6)%rllé\ié " Description of the
Dr a&fliGng) & aRep eiewi afign exemlay témeitineieadsonditioGing brush formed
.11l ustrat an_exenpl ary. ' '
in st ST Ry e ST RaRal e TERLAR LA 8 afeparare
plupaliesempertunsteitiiothe bRisk 2 is a top view of system of

FI 1. FIG 3 is.a.top.yiew of an,.ex )

Cortict i RRakT B B i DR R ER 5,

alc CEIGl(ZI_&IibCeBsiI]\:‘lbﬁﬂibdtxhléliv orias 2matngémem of Fiah 4, illnsttatidg ingparticular

plurali . bristles an eparate pJurality of
theé?ﬁgﬁs’coﬂlogﬁ‘eﬁlf St H’etﬁﬁp?fg%‘?ft% &%Sllf% BQP cut -a%ay si de

vi eM|GOf8 id %l@p QQKNCHf%ah elﬁérﬂgivb eabbdintntolf Ghe pdésertlifkentior, svith

Si, ified view of the arrangenent of FIG 4, .
theibFlgEfétdea?ﬁeﬂgl V matteing %némweﬁwgfssngﬁﬁoﬁ?itﬁﬁﬁb%\”eﬁnh@e view of
FIA 6 i88du88nMht PilaBeriddCo LS edfbrishé; pol i shing pad; FIG 6

is a top view of an alternative enbodi nrent of Hlea\/

] . t
pr SR 15 pipRAieoN thedaimg embadipentas FES GinsBissats Wi

coRRbk 808 bARRs i aRpPalt ur es di sposed t herebet ween, the
viewof FIG 6 illustrating the placenent of on

ly a .
f ewFISF 41 4 o View af yetranotheperbagimqng of otondiigniag fgish formed in
accOMRAY WiRhe Rsdit fiveftion! # thibate, GRSK NS dhd@pertures disposed as

a plurality of arms configured in a spiral pattern from the center.

Detailed Description

FIG. 1 contains a perspective view of an exemplary CMP system 10 formed in
accordance with the present invention for brushing the surface of a polishing pad used to
polish/planarize surface S of a semiconductor wafer 12. In operation, surface S of wafer
12 is positioned against a polishing pad 14 through an arrangement not shown (and not
relevant to the subject matter of the present invention). Wafer 12 is rotated on polishing
pad 14, as shown by the arrow in FIG. 1. Polishing pad 14 itself is secured to a rotating,
orbital or linear platen 16. A stream of polishing slurry, generally containing an

oxidizer, abrasive and/or ultrapure water (UPW) is poured on polishing pad surface 18
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conplete set of bristles in place; and FIG 8 is a top
vi ew of yet another enbodi nent of a conditioning brush

WO eoomedopér accordance with the present inventiPCT/UB2006/041166

this case, the bristles and apertures disposed as a
ura f ms configured in a spiral pattern from
st o e poBREE By BB apparans pREtoT Ty O eoHhisg
slurp® ir5@@Bérhiveh Witieie eftatdig nedief Bl Rhftr PMRAdIHE i & RcikQo fiioved
ccordance with the present invention for br ushi ng

po”l“ﬁ’eo%}éﬁ‘f’%fﬁres BFiack WEY§eESng pad used to

po | Asshériloadtibdbio e itS4idoak ity B %ndin&?mr@%@slg’tsgffaé’éal%%
In op eratlon surface S of wafer 12 is positioned
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as wallQ\WRy feAf3de E&ﬁmﬁﬁ{e@‘d%ﬂs ah@ oﬁ&%&b‘t@dl@&s‘éod@é& x@fth gk the

present invention). is rotated on polishing
ollﬁa@g pracesy isedfy dmewam@eatras @h@wrnm FIG 1, an embeffestor agn Had

is ugeﬂ th EecrﬁJrlfn th@co%ﬁfﬁ%fﬁg 8ItOQCS§ &l%ﬁ@érln% m&MNePid & ar@A a:b{)tﬂgar

laten 16. A stream ol 1shing slurry, genera
ﬁxeé chathd lrﬁndglr@ﬁtam@udlw peqvidea b raigtional nagtiphdy andl atdoapwagl force

F o sﬁ{acl(elcfpx\ldlh eP 9#1@%% Bt @%hb\%‘ ﬁr{]dzg B%ﬂevf,‘ We r@lﬁ&veﬁ&[o%gn
pol 1 shi very appar at'us

a conventiona ng slurry
of afm @0, cohditipner hfdde22pod pslishing pad mr ifustratingdo ppécEsiapn wi t h

moJen]%nmroﬁam Az%sg B s ﬁ{ﬁeac\é,%%f&hs&l%g Qad P A dnerfGhg O

nmove a portil ace unevenness. As
emh@émqnb ml@d:nd bﬁfv@or qan be sonﬁigmed; sagoyert aoﬁxl'l catiah dfipolishingrpad

f l.i shi 4 t
TR 3 PR R e R
Thesaperha@cbqondslomg bruals of the plesﬁnvmvaarou msldatedediglieial balow,

e hedfh4 VR Rt s nRpRR et Cnuto Re bich SN AREGH

inveetibetequial 3rappl2@bleSoruseth sy SerpehbhdTudd ¥ lisiang felts @RieAdof

ocess, where 20 noves, in an a A about a_fixed
poligiSy pads, whesg e G ie h%i&a@dffeppl?aa\%é@r%wp &t Heisehal
polifiid §4ds Risarskdabe @Mt i, thopdBhifg patisARd pditsBRBESlts best
ditioner head . kgi 2 shows, in a top view, the
Suﬁ?d&%afq%lowwwhﬁpegw brysh %Ghapltefeeﬁ@welﬁ@aarezz and

chaR@kiiZa19 8 npid@sthtbiuré btttk Rely Grleﬂﬁerdt bl pRtes ¥.€

novemenf A of arm 20 across the surface o pollshlng
porqinggic pgatingy, cappble of diapping Jebrig mﬁo@llﬁselﬁtremlchlétl@ﬁﬂi Esfasct or
discG&Bd fyveonfigured to cover a full radius of polishing

pad 14, such that it conditions surface 18 w thout the

ne &g esting ek t 1GH hondigonse hrad @2 intiown as fmbergeamriging an
apet@tﬁé@é&nﬂﬁi@hﬁg bﬁfshI §5‘ tg{) e'iihﬁa&ﬁﬂﬁ%%ﬂhﬂﬁ@ﬂ%e‘ﬁﬂmvéﬁlﬁm to

di scussed i n el ow, may be used
perfarph g iferstions GfHé) bl}yétlm&we@cqzwupph@mmd B tsleossh debrés

loddgh @§e%ru/1thm pad 14; (2) evacuating the conditioning fluid, dislodged debris and/or

spent polishing fluid (hereinafter referred to as “effluent™) from the vicinity of polishing

pad 14; and, possibly, (3) introducing conditioning fluids onto surface 18 of pad 14.
Conventional abrasive conditioning disks are not always successful in removing debris
deeply embedded within the pores of some of the more fibrous polishing pads and
polishing felts. A plurality of bristles, as described below, are included in contacting
surface 31 of conditioning brush 30 and will enter the deep pores of the fibrous polishing

pad to dislodge accumulated debris. Apertures formed within conditioning brush 30
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invention is equally applicable for use in systens
that include polishing felts instead of polishing

w@aws/o4mpere the felts have the sane deep nap PCT/US2006/041166

configuration as the soft polishing pads discussed

above. That is, the FOl I shi ngqggads and polishing felts
provigest chaniel & tegemevith af efflasiit Hgougn eryaguwen pade mharedd Fi7.Ush

concﬂfloﬁepﬁeaarﬁ%seﬂhstfa&\ﬂ Egdcﬁﬂlr@ra%a&m{ ?\.ﬁfeﬁﬁdrg?ﬂcotﬂ leéto a_
m crostructure exhi |t|ng vertica oriente
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orud{OE5eR el S lale bR i 88 ot Gine e oy e,
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condi tioning brush 30, formed in accordance with the
"present invention to performthe functions of: (1)

br ﬁfﬂﬁi3rtg>n&u1sfaaqev1&\8 obén qmehaipmm zrpgrtpxadi cdrﬁhttotmﬂgdmmshmo as

e e obAG ho-0ca, Yirch Bl il PR AR

a poﬂ)ﬂhm@budmynﬁg torditiohige That Eﬁﬁt vﬁﬁéx&raheﬁlgeh&n’afor attachlng

t f t h of polis 14;
condifopna 5% 30§ Shorer el oty LoRRFE R rmedmen
that mirgalﬁsidpfeﬁ@red é&nﬁfenﬂibﬂwéeﬁ brt@li) BY et the Mﬁanﬂifi)g aﬁlhpbﬁents of

Qondgl t1.on | SKS are _ not  al ways success
Comf B?ﬂ%%#f %?Qﬁflfl%aa’é@gﬁ ig-baey BeR Ry ARRRERMFE A 1}%98&%1“&9
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lurality. of brlstles descri bed bel ow,

aSSl%neC@ O? s alﬁﬁlé‘@tlf”h %?fﬁ‘?laé 9 g émhareléty@i AT UEES A PTG BRI
whebsr dpehurd93 A4 smduhd&myeardplﬁﬂa@cy%e ﬁn@stEQﬂ@ﬁla%nétfbﬁ 16 pl3viaLS
pal'i shing pad to dislo %e accunul ated debris.
bft@gms By areerdatice miith tecomesent iBysnten. bFlGs f iszopi-avpadde
wevs:&ftﬂaﬁ{anfgaﬁeﬁt 'a?ch? @D‘B%lsﬂéafzto%{chyl%tdl&l ge g%cﬁafé%%&m

h, whére in FIG 1 conditioner

from the figroua pergs bedow ﬁl@fagei i hef pedVi4sea H@Lﬁt) |a@d pysb fthe efffuent
’chro%fJ eﬁ e§ 4 Rwh i itetsSs 594 ?]un%ddu'iér g@bﬂ'f\g?f At*ébf?cﬁu&@’

in combination wth the surfac
head?, a%:ﬂ@mnlny Fia o e sdsiomal eenddiogerdiend 22 wilbassist i lh e,novmg

the %ﬁﬂ%gﬁrgﬁ%d&grogglgb%g @th&?%ﬂ'm%na%séggcugpén chbf] 36, rtRce

an in
efflusohid itten pnied, he aatu@d forke, @ro@IDQnmm ergit m)rt Hpomnoedwtlotﬁer an

rea TR, SRS SR, BRRALA SR AGH 10 10s tly.
embBdiment 4s ilhohtiad in Flke 4 swondidaengbrush Jofuithén compised aathzmnab
engnt s

Th t
St e e A R kR
desiid, vinfrae¢t@on 3paf tinditioacr igads20.t abl e arrangement t hat
rrz#&&% 1ﬂ§st@p%%ﬁréﬁ%§3' | %;91%&? {111% rqu“[}ons ?Ig] be ! lélesnlﬂ]paﬁ(‘h,a nd the

conditioner head 22 and bristles 40. As mentioned above, bristles 40 are formed to stand

off a predetermined distance below conditioner head 22, allowing for bristles 40 to enter
the deep, soft-walled pores of polishing pad 14 during conditioning, while maintaining
the integrity of the vacuum connection or seal between pad 14 and conditioner head 22.
As shown, bristles 40 extend deep enough into vertically-oriented open pores P of pad 14
so that the accumulated debris may be dislodged as conditioning brush 30 sweeps across

the pad surface. The length of bristles 40 is controlled, however, so that sidewalls 22W
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condi tioning disk 22, using a magnetic-based hex key
arrangenent, is disclosed in copending application
w@eooral7oblo. 10/ 819, 754, filed April 7, 2004, aPdI/US2006/041166
assigned to the assignee of this application.
Referring to FIG 3, a plurality of apertures 34 are
of condiiower howdeXemaipfeintegntacs vith Salif@eéé of Bﬂﬁg@a pad/14 Itistobe

undeRt 0;6'& Aol g%g)gxttxcﬁlaf SilleBsioftQf Ehla Bfistled Wﬂq b@@ fothlcﬁ{ SVafdtretehe

I'n accordance wt present
such |an\bemqt bmlte¢toahe4ieptb ofithe peresoietye ﬁbraés mhébmamamél the
pad xggtg g?éﬂe agﬁhedﬁ{y fid #or?lglrtrl]ég rfhla’:?ﬁ% I otthgrrl% %ad

and th}e?;fpkveé quhamefoms Bﬁe qoatactios’cw(ese surfac ! 8 )d de!ltlpm headhe
51de\gaI118 &zgpts ﬁegu ctj &)hchaa{%%r\;aﬁﬁe %fo?%/l&a(?(\ﬁg ? cHifoH eal(lxja Jthé‘oéiES

er perip Ioner
will edmﬁme tbibe EVdCuatdd frdih @ad mrﬁata th thobugbenuditioromebrushedcand 2

aSSIS n f t
exit i (AR BT Brag 4 el Sleal oF s et O R1AR,
mategibIf bus8 @t nylen, e wilpndtirexdt witty anyauf therohtoices that map big present
acuum exit_port, 37 on cond one
ot thg AT it B pasine et Bt heRRs iR veRF sRh rlehe
and thb ﬁléé) f[ﬁtal spedifes erﬂamh ﬁ\%’dgf[;bﬂbtleﬁﬂo il b6 formiee df anabFds(Se- fAl;ed
condi tianj us urther co es a
comgiyt BiieD (I BEPVicE o8 Ui elss SSRUTGT SRFON TR e
surfdcBl § eidpbiftioRin®baccondi tioning fluids, if desired, via
inlet port 39 of conditjoner head

i | FiGk frina 198 Vigwofpnefterptivecapfitioning br\‘slli‘eé(:)r %%1%{? iHishi p

partlplﬁﬁrvﬁ%dmt %ﬁstle@ Q0 dietdispoRE ileafke Pt Rckss bigfcdbl of
ment i oned above, bristles 40 are formed to stand

brusk»f’»@ Eorghessalse e i onkli astosinneof BEtisHAR 8PV Hetos Ham I
FIG. ?62 FI@I 7 fgvél' tg[gwt:@rof Q&ddﬂo‘nﬁ% bﬂgh 60 \x@tﬂta%&nb[é% eSbristles 40

ores of pol'shing during
in plosn Refaone gk (D). & sl PRSI Irahowh SiTDecEHas
eachv\aﬁégfém 6@&%@%&&0 'Aé)glrturgfﬁﬂ fuh&loneeie RAHnt4idiided above to

t1oner shown, bristles 40 extend deep

dispemo cyiditioning ligaids puhéveguatsrafyentfiom sekace d 8 €€ paishing parh] 41 4
SOpid Bleohdifhs BGHI BERY AR LabimYRE oh gaeaq&ad as

condi'tioni ng weeps across t d surface.
condl’rhmuﬂgdngsthrfomﬁedbn rebtdascedith the prosent mvérdign. Fothisver, so

t hat d
a2 R BRSO Ry i Y LD
armyE ammhem@@@ni atchatal arhze74p@frlmushﬂDaApd1’maM e smi\lﬁrly he

bristles will be a funct on of r . but
arranged 11} § ?ﬂlrta}é\%ni cc?,nﬁ?%uoélemdﬁ g a'iaﬁe por el% gljfog“%ﬂr ou
betweoh hdjitenigseBRL Bristieb 40.t Aewphthe aategemaht dewrzbbcﬂ abdvhtm

L B b S M R B AP ed g o

charm@Nth@8dbrid W the Duitef peziphdr§ f@rredican eintdvahifouble ahcuation.
sidewal | s 22W

d that.th
f oHdeio| b@alpegﬂwith %J é'}p:ﬁﬁvrag ?@d&??amﬁﬂ?g‘l%é’ﬁﬁﬁ%?msem

invention can be used in association with any type of polishing pad, or polishing felt, but

is preferably intended for use with the fibrous polishing and/or buffing pads as discussed
above that consist of deep, soft-walled, vertically-oriented pores conducive to the
creation of recirculating eddy currents deep within the pad that trap the debris and spent

slurry. The apertured conditioning brush of the present invention may also be utilized



will continue to be evacuated from pad surface 18,
t hrough condi tioning brush 30 and exit from vacuum
woeaozes79port 37 of conditioner head 22. Bri st | BST/U82006/041166
conprise an inert naterial such as nyl on, that wi ||
react he chenical s t hat may
wi rCB%Vé’HTt‘O"é’t 01% éelﬁa%lys t}?rfia)&@hslgwd&évhﬁtﬂ qbsquﬁ @rlgtlea proyide

sufﬁ@x@ﬁi‘l stifQd3i aBahsioh, Wik weNFul SFca @RS, itBanBldRioh Al abMBe t e
ike, In a specific enmbodiment, bristles 40 may be

COIWH% diks. o MooV ers the @rangemens of Hiedeistios endrencaipiea Rorpgsahe
surfick bf A€ @dﬂd%nﬁtg b@ysﬁ%agfb% %o%tﬁeargalﬁ@éd wf to%luﬁft‘ﬁk' Jégdsed?%egy

to surface 18 condi ti oni ng pad op
partie ey QP systeamt @F*?Fé‘t the subjeshatiatisr of thqgtrmnjstwea@on mmmled o
b ls&y; s 40 are di sposed
ehﬁh&iaﬁig§g§€téfﬁgﬁggbggg%?gﬂéﬁﬁ%gﬁe 6 1 of brush 60.
For the sake of clarity, only a portion of bristles 40
are shown in positionin FIG 6. FIG 7 is a top view
of conditioning brush 60 with a conplete set of
bristles 40 in place. Referring back to FIG 6, a set
of apertures 34, is shown as di sposed between each V
pattern 62 of bristles. Apertures 34 function in the
manner di scussed above to di spense conditioning
i quids and evacuate effluent from surface 18 of
polishing pad 14. FIG 8 contains a top view of yet
anot her enbodi mrent of an apertured conditioning brush
formed in accordance with the present invention. In
this arrangenent, a conditioning brush 70 conprises
bristles 40 arranged in a set of spiral arns 72
emanating froma central area 74 of brush 70.
Apertures 34 are simlarly arranged in a spiral arm
configuration, wth a separate set of apertures 34
di sposed between adjacent sets of bristles 40. As with
the arrangenent described above in association with
FIG 4, bristles 40 and apertures 34 of brush 70 are
desi gned so as to channel the debris toward the outer
peri phery for efficient renoval through evacuation. It
is to be understood that the apertured conditioning
brush of the present invention can be used in
association wth any type of polishing pad, or
polishing felt, but is preferably intended for use
with the fibrous polishing and/or buffing pads as
di scussed above that consist of deep, soft-walled,
vertically-oriented pores conducive to the creation of
recircul ating eddy currents deep within the pad that
trap the debris and spent slurry. The apertured
condi tioning brush of the present invention may al so
be utilizedwith conventional (i.e., relatively "hard")
pol i shing pads, where abrasive bristles provide
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sufficient surface abrasion, with | ower pad wear

rates, than traditional abrasive conditioning disks.
womgovmee the arrangenment of the bristles andPCT/US2006/041166

apertures across the surface of the conditioning brush

may be nodified, as need be, to suit the needs of the
Wh%é‘r‘i"l”l‘f’ﬁfiéﬁ' CWP system |ndeed, the subject matter of

t h@ mlqg@@rﬂ&mé foY ESMditDRingS ﬁonm{gqﬁd uhﬁzéaen hichagtied only
the scope of the clains appended hereto.What is

mece«'rnaqahﬁlanar@atwp (CMP) spiem-dhe APPRGIIS EFRREYIZNI ng a

poh kstHitGePRed HB\hsliﬂgAﬁQudlﬁk & iGREFOrLRL ifBERAY &Rliitioning
| anari zation (CMP)” system the apparatus conprising a

fluics ontgiths elishing sadrnda ot ppi &rgudonatingponditiening effluert flom

acoh&lﬂ&%qldfé'a%gsacf@ isfli'nggécpgnél uids onto the polishing pad
an out | r ‘evacuat i ng condi ti oni ng

ef ﬁ PWtOﬂfW@l@@ﬁﬂﬂquﬂ@h@d heysing sofs tadodtaptal top hiajny
surtRade th@%ghﬁn S\tnjfaﬁg 'dﬁrgngddoﬁéﬁtlgﬁl %ec%naﬂlkgigg d%? t he

ousi n to contact jor sur
compmmgm ng pad surface durl ng condi tioning, the

condi ti pgi O 95@&%@@*&&@@518@?){8 rPacygﬂhé sé;nsgw{gi%g{l grgig.t he

top mmj or surface padan i ng
deblsloégmgldtlﬂfﬂthlm;frcmndndi pl ural i ty of apertures for
and

dlspen3| urds to cuati ng
condi ti oﬁllgl}?g%e f Pﬂ? q?‘r%?ﬂen?%coﬁg uloglﬁ? ﬁal%ﬁgod fmcg. An
evacapm@rmhmeorasg cffihem €idm, thepbBshinglpadher ei n t he br ush
i ses lurality pf bristle 3Ana
P a5 s necl i Pl Rl e (B ESH it 3
brlsﬂmrrprl ses an abrasive material. 4. An apparat us as
gpgggggaﬁgﬁs' GRS AR AN ggx@g R omptises an
abragieéinaﬁeﬁiall n claim 4 wherein the inert materi al
cogprlses nyl on An apparatus as defined in cla

S APRAY %frstﬁefémdﬂy clm piheieindtle plyrabipy afdgisties compnses2

an l&gnm@;aue abr aS| ve-filled material. 7. An apparatus as
defined in cla 2 wherein the plurality of bristles
i 5508 FBRAEHYS 3% daﬁgﬁrm skiny f whereindge ey mateaiaheomprisgigiylon.

t he, aaRhdraQustRrifddsk clavh b WhbRE BOFTtaUEES HisBRSRrises
a composite abrasive-filled material.

7. An apparatus as defined in claim 2 wherein the plurality of bristles is disposed
in a series of nested V-patterns across the conditioning disk, with the apertures disposed
therebetween.

8. An apparatus as defined in claim 2 wherein the plurality of bristles is disposed
in a series of concentric circles across the conditioning disk.

9. An apparatus as defined in claim 2 wherein the plurality of bristles is disposed
in a plurality of spiral arms emanating from a central region of the conditioning disk.

10. An apparatus as defined in claim 2 wherein the plurality of bristles stand off
a predetermined distance below the conditioner head housing so as to allow for the
bristles to enter the polishing pad material without interrupting the evacuation of effluent

therefrom.
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t herebetween. 8. An apparatus as defined in claim?2
wherein the plurality of bristles is disposed in a
W@ e7mes$799¢ concentric circles across the condi PCDOB20G6/041166
di sk. 9. An apparatus as defined in claim2 wherein
the plurality of bristles is disposed in a plurality
of 11s phrr zriparatuyws defmnd in diymf Irsharein teronditioningydignfughert he
comFRBCL by Al e S0P PRRAN R ARG Rnb pe
condﬁiroamgtd@lkrahd\ dat cdmdaumcbeab dbwimg; previdmgdilipnoed beﬂweadthe
plural osfl ng'ﬁuéespogsald C récirﬂ::l gx}%gl\cf %khaé)g&eblﬁllte &4 | %%El?t r}l)og sraldt he
cond&wammadmmsmg ef fluent therefrom 11. An appar at us as

def, ned in the ¢ L tion

£ a2 nrecofgp e Bt SHEE Rl p §Rbine v8 P Bopise!
mecl’g_hiaklli wlggz?ﬂon gmra@zjaimaahmm toﬁetﬁm@@id{hempﬂm% tioning

I'S t.ne- condi {1 oner ousl rovidin

ol § B BT eSO e e Do Dideia, BidegrRd, o
condﬁ@ﬂgﬂgtefmjghmﬂ,lt cﬂi@l@ing p&i durth&d; alﬂﬁd out | ettports Og )

sai |t|oner ou3|n condi tjonjin i's

£ i brysbelor hwqulélgé?rﬁg g B %'a% @rf?%g@g@ﬁ@% cal
thereff@@hani cal pl anari zation (CNP) apparatus, the

condi ti oni ng. di sk cog$r|3|ng a plurality of apertures

f obS- o eqnefioning disk3g HetinsA ithejaim 17 whereip thergsh Sompiises f ng

phu&@pgnk@mglng effluent from the polishing pad surface;
and a brush for smeeplng across the fibrous polishing

pakf- aheprditionigglishgs definefl &n ¢aiar 2rwheigin thg disk comprises an

abraﬁ@}g&tyla@%l&gle%ls&eéﬁl Ql‘?efﬂdi‘i?lﬁn%ﬁhd‘?' aim 12 wherein the
brush conprises a pl Graiit bristles. 14. A

colfdi4 P@dit’(‘i)@m@ldiﬂk agdefinsfl Illh‘é@im 1 wheaginiheDlupldy ef pristlpe

an abrasive material suitable for
Cmn%?é%%ﬁﬁgp %ﬁ%ollshlng pad. 15. A conditioning disk as

def6. e donditioningidink B8 defired @i ¢laithid yohene thk iitteyt nuefteriad i st | es

es an inert material. 16. A conditioning disk
cmné%@gé¥§%ed in claim15 where the inert materi al

c OWPrA saslitiopingdisk 55 deffned gnalait Brivtregein itslphaality ef brisgles i n
comé:nsgsl mo}g’po\é\{l‘?eea ClstlelfifaRlA] 1 ty of bristles

18. A conditioning disk as defined in claim 13 wherein the plurality of bristles is

disposed in a series of nested V-patterns across the conditioning disk, with the plurality
of apertures disposed therebetween.

19. A conditioning disk as defined in claim 13 wherein the plurality of bristles is
disposed in a series of concentric circles across the conditioning disk.

20. A conditioning disk as defined in claim 13 wherein the plurality of bristles is
disposed in a plurality of spiral arms emanating from a central region of the conditioning
disk.

21. A method of conditioning a polishing pad utilized in a chemical mechanical
planarization system, the method comprising the steps of:

presenting an apertured conditioning brush against a top major surface of the
polishing pad, the apertured conditioning brush comprising a plurality of bristles and a

plurality of apertures;

10



conprises a conposite abrasive-filled material. 18. A
conditioning disk as defined in claim13 wherein the
w@baraliovy of bristles is disposed in a seri esPOf/US2006/041166
nested V-patterns across the conditioning disk, wth
the plurality of apertures disposed therebetmeen %F'
he

A reonding & dowifgregios kiegeriuaed oaditipping brsihfufBcignide Bish t
r ed in a series of

Pl B R PR e BB i Ui oni ng i sk, 20. A

c onadiing it apgrteted kondisioniagbrish a¢rassehexupiRaeotspd pelishingad
such mawh’él Piu‘f&ﬁﬁﬁéf lJ?fsﬂés%ﬁédg? SRR PRRERA L Gn B{elﬁo?és' a{n}d Of

roma centra i on of

C cappl]ytngmamgmdfosctc suﬁ'mlenﬁtommdu@fd ﬂtﬁfdlfd@igég ?¢C@mul¢@’»daiebr is
oo e Ty BEpebish Ry Qo B EMPRABU nPBBERRAI fierization
systearf. : presentlng an apertured conditioning brush agai nst

' f f . [
i R

step®Fistles and a plurallty of apertures; prOV|d|ng a
do force on the_apertu ond i_ond.
Helaqnégrﬁro?easl%gwgi ﬂgo Ehe SP- ;Ehs £0 slh H%bthe ta%eriuﬁed
condﬂ@ﬁglg bafsh id1eoea |ab1‘ﬁl§l§ thgsipfacs oﬁmevpmghxﬁgpaﬂf ape!r :j u r ed
condi ti oni.n acr.oss, t ace. sa
pof e FRF s Geid EEE Hemira B apgiegion plebgasag toe
vacuﬁ‘m%@@% cARFNel bPdsa6 allel For hef pr@atity bEbLﬁHﬁléeﬁ) enga’gd the pores
ing a vacuum for.ce_sufficient evacuat
of the; p%lrs g ad wrbeHtinte T wHng the P’F‘%‘“Enh“roé}%]ﬁ'?dteﬁ goughion ﬂi‘et y of
dwb@ [debiiEBe@ftfmavay from the chem cal mechani cal
anarization system 22. The nmethod as defined in
cIa|n12 1 wherein the nethod further conprises the
step of dispensing processing fluids onto the surface
of the polishing pad as the apertured conditioning
brush is noved across the surface of the polishing
pad. 23. The nmethod as defined in claim2 1 wherein
t he applied downforce and the vacuum force are
controlled so as to allow for the plurality of
bristles to engage the pores of the polishing pad
wi t hout interrupting the vacuumcontroll ed evacuati on
of the dislodged debris therefrom
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