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incorporated by reference. FIGs. 1 and 2 illustrate an exemplary conditioning
arrangement as taught by Benner, where FIG. 1 illustrates the arrangement in a top view,
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elen?eglt ylé‘gy g&sgé andrg?‘gb id%fgld nggﬁg lv&ﬁﬁ} e ¥c\6§é l)f th%]fegernti ' :’lg

an exenp tof
inveg#on. sA inmtamgﬁﬁast &hdwngn EIG. 6pp eomﬂdetu ﬁleregcaesingrm‘ pin 54,

RS B B SRR DSBS R
conta thesbask surfage bbca)déldomng Hiskh 36 ﬂ»psakmg Molﬂ;}aeﬁﬂeen&&gmetlc

a9 B L g 51

Oncs pondiintadiiskpo hh@\mm @leanddSreplatigi o espatled) pd-atewohherat i

s b LSk G ORI CRP L 00" P R HE
magﬁmnﬂemﬁntsthmﬁﬁesemodym &l b@Rct cAndifWBig chélél% 4@ 58 is

shown in Fl, to ¢Q te the enca [
amog}ag?f’élﬁlaﬂ '%117’ q6t@ cap 185?% Eeafl&rg byivistug IOEWE%P RP%?‘”@Xl t
Whild thepgicutareibbdigRel iliheatd 3IBFN ¢ utiRk aGlaghdiR spﬁ@lh to hold
con(ﬁurface of conditioning disk 36, breaking the hold

Benipefisknifyinelace i Enkerindersigod thatctsrg piei vaﬂpwgn%hgmcaée
arrafddeheMB AR LS mBY BERSRY Ssuélf‘asQfanbﬁEﬁ?ﬂels er scpéWs}‘ de?ténts mqgchmg

condi ti_oni ng, di sk has bee eaned, repl aced
mech@ywns &jectar pingst aEWﬁ@rﬂsent nventips|nyaysitanarkychg usgd q@rdmwgsSn g
thesélintkhaRRal A Radiffes 09X LFrdcda Qieaéerﬂ? ?ﬂel a%fasf?rg géfn ﬁonlﬁ’glﬁsrke

magnetic el ements 44 of inpeller attract
fromcp genditinmeihgadli sk 36 and autonatlcally allgn di sk 36

t 0 AG QR b u

ot o on e Agby BERAUACOY it NIELE ok Bhs s penicd s
to “¢lepr’Pnapnetc keyi ahgmesnt/attmett ar@n@yrwteﬁ and atiowdor pin elements
50§ RO hoOUREhn IbiRifict: heA B A6 prbibrel Porb o dffert MR 200

re are various nmecha arrangenent
ejectr pins Bhis usad, theeihs désposedas opmsuc)uéestof pmshminelslmaé\as as
S ector ns 34..0f .

shofipl b3 Bfob Thet e TG0k iffio b S5 o8P i e
dkabese nmechani cal nechani snms so as to effect a rel ease

gggtagt%eraqgg 3 I1n\41§roggrgéjnlt Elslp%c Io?gnh%hg’e 5 Ofgct[ot}%rrﬁ 88 digtioner
mentioned above, is the utilization of a zero-stiction actuator to control the “up” and

“down” movement of head 38, thus controlling both the downforce F applied by
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As shown by review ng both FIG 4 and FIG 6, ejector
B--Pins.34 are located so as to "clear" magnetic key
Walzocg’mnmnlattachrrent arrangenent 32 and al | owP€®BUSPION026771
Il S &5 B0 t-oiin e&1yil.nove Wi t hi n condi ti oner head 38.

conditioringddislf 36 agathstethbd pelishiap bad srfaed and dife refadoad spepd bEth84

condifiorive it e DL a8 B BREn At R B R Ryl ER e vt o
protb@'thzgia Cfen %@Mﬂg&l’fofce o€ @reﬁt@r then fie(pl.d.ieth ingade lisd movement of
con

gua ovenent
the SR (re e i B ek e a5 & st Sehe B E e
fricttAQéBvech &letpm)dunu |tlheZ}iHL1!slﬁ@ n{us,an ARKIcasds] Bt hFlied dbWXbRE
to control own" novenent  of head 38,

of therrqudidesng 45?11 ﬁOﬁbe msltslﬁng prdl @SM?VGF‘-‘@E‘@@% ifyitial &gptional force,
and B%QQi@ q|c51‘r&ﬁ‘i'v@ %r@@ 19 l&clﬁ@veﬁg@ibreﬁetr oﬁaﬁlrfg%klp%ﬁ't MPhePdbre, in

surface and the rotational speed of the conditi oni ng
situgtiogkwhere ghefsetppift xepiraddess thap fize pp étt‘bhe mainfaiedoif was often

1mst‘§fEYeec8taélﬁé\/%|th@£eths§£r? éﬂ?ﬂa@z%’@é eﬂ?&lﬁ&hall AR cBMHMnan

force of reater nltlatet
priopyy envisiifector artrhe@ttatgrmm dfteq lvseth@anpéléattoa 04 8 vadyam, whlch

cam%oki’ B@@é@\r‘]@%bl&% Gﬁse} w@%ve?%lf &Stﬂé ﬁiecglfa &Q%ofngglﬁeﬁ?an]ﬁlﬁhgt : (r:l

ween ton and t hou
relatinedit lowalowsforee{e.ga ylnss theni twiopeuhds) e@d@fontﬂge'lmmﬂiul impessibleg

di %A( grdax{lg V‘H@ll theS }gpe&gt 18%%&191? qhetsg allYardrS aggg%lattep 6)?031&'{1} ﬂa%

frictrona I'de a correc
-beeralercome by e 1pccmmaatmmpﬁ r zdro st@tleré’t gopiator 40 htbe edlaneed | n

i tuat er €. set t,reqguired e t
et LR GRS g G D 8% ClasbEle R o i o, @
FIGat h]numaeestamat ma;exsiaa byatbaxembhwrd gictien achdhtbri40 @fidiel v,

e T PR G 52 e B B Y e o

Evideania @bthb&?slgﬁﬁid 1864 ar?nhﬁpyr év&cuaflérsﬂianﬁdll 62 wed lghrt 6 loﬁorlﬁe?lein a
ca on S makKil ownr.qQrce

top gl o BLIPTEN & o <5 LU ARG gt OF PRy

the bdﬂﬂ@muw@f adtlat8CA) hOIMBGA iVFIGN 71 MResP ERMAELE alléW &5t | ON,
t hese actuator-assocjated probl ens have been overcone

contgajled frakaos PEsHEe I hesahaptedzer o stiction" actuator 40 in

t h@ BOhRAEaMdehd SSdclic nidRal YIRS BR ﬂis%ﬂﬁnd%hﬁﬁg mhe
is used to define the case of "static friction").

actugtoy ¢an sighificprtly rgducgs if AOtepliminatenthe statip frickiana) fogesp that may

1n1t1§1?}f B?n@tthb ﬁfs’coﬁrin abdlahhe AftiGfar bRBodihER& T hel friseRihRAtion
8 illustrating an encased isonetric view of

acwat@t ﬂhftomprw a grefhdfe ﬁ@mpwtb pisten 20 that hap agigmegerjcosgly mapfnhed
to a%bé?sc(%feké}ﬁ‘pls hapRghicer g@a@g(s{?&rﬁ% \Aéxgexwr 1h43) & 2hOP

Surface 64 of actuator evacua |on channel
alunggosilisate ;gtass) cglndes 72, gvithérgwhiph pisten B tidesnapoanuifasturest by

ALl Om e A L o TSR DSRREL Sl b
fourldgs substentiallyuediice ﬂlatlnlsé;ié‘etatﬁq forogtithet hinds acdvovagisndlor t he
pnet?féagtc %&uaﬂ@fplﬁ&{x‘ ! e;}]g:e%Ld feh ?ﬁ%ﬁé% staostrub&ﬁ?iraffélgm for eE}F Hd%:ﬂcées
movement. frafact, thetzemlstigtidn emdlatoh errgngath@n of the preae mvlentlamrhas
beer 30 A to lT'I)le: W1eH npnquthe rﬁ{ovg ]; Wtepg t ?&f% as 58 \éreapntsluggvard and

downward without the need for an initial “impulse” force. Other combinations of
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actuator 40 conprises a graphite conposite piston 70
Bertnhraatprhas a di ameter cI osely matched to a glass (for
lllll mm]lom,zug !mo[og, hCRl e gl ass (such as a PCT/US2006/026771
Pyr ex (Y “@# hd”g iE &) hor “an” al uni nosi | i cate gl ass)

matgryql$ ﬁhg@enqrgte ligilet aring siati¢ Gletiph miryalsy Be used ésthe aso-stiction
actWHfﬁﬂQ%ﬁ:ﬁ&ﬁj iR¥ntfy,r pot  Corporation. The conbination of

%@ te piston and gl ass housi ng has been found
t o Relfsgngagainab [FYGy. @dud § as pistonriiotis pt’essuﬁ:t-@mr@lleﬂ@cﬁ méve up

andtdB@'B v}?t'hﬂlgfgrvﬁde? %“cﬁ%kp%‘c%d al‘l:‘)g u té%c%:vagxfa f?fllg | Stﬁ gghn

I'res a
uppt@ham@lj@(ondmer&‘hannel G5, btht cast hﬁy BEY. O ha ik, Gk bRidn 70 moves

t nt of .t he esenf | nvent| on _has been
upn Pt MR s e reshshniel Ly enks 9BPmAt gp hag
evaduiatior &ysm i (ihegaffﬁﬁlﬁr atmv\/a’[s%lm(ﬂﬁm%&dn%érﬁ hR&'ir fwhEbe

f "f Qh
forcgtgwgq gl{eli‘ %ﬁgneé]ég an then ugh Scpp 6601rn%oeth¢ Fame/e evpguatipn gystem.
In a preferted ehdbdliinleht of: thd presenﬂ 1ﬂven{1@n , Pnchimbtib ré&taﬁfré gk ﬁlsfé&@& on

l? Ee te little or no static friction al so used
cact Hidg HacwEPHNSHhapisn g tuptoride belansed m@rob@fe%m 70 in either

dlred:tlb‘ﬁe flhé evhcudth Qhthith pARRER alde BhfRced orR Ec}g r S R%anfl 'avS(IL}Q n

g ressure-controlled to nove up down w t hi
1°“b F P JONE DroGess, 6 asip preEent any of{thg alg@lsl)g this pethefoumat ed

contﬁ\tﬁ%aﬁﬁ% %P&ﬁl‘ﬁné Blrc%HQE‘t WD e Vﬁﬁﬁ{g %‘rﬂﬁ% Qt?d 5(1191?1634 0 :fn the = -4

chann as the case mm
polighiigead g (dun&m@ceaﬂesthp@seﬂmsced thr ough upper channel

the effector arm
precigp jn-lingefofeg imeashrémants (Ilrdmms Qﬂbaiﬂlrteismﬁ&ndmdn}trbssmn) Hfonsgbr

the e‘ﬁﬁérfcec@& Jﬂ'fe?lg[)} %ﬁ ) s\é?ﬁi}’f\%nhgnnt f] glit %\ygm qxgﬁmely well-

preferre res
contmﬂg@ Aewiforces gamgmgdnom ‘are” dmsnib&edo over 6atposndiefof

a nced nt rol. of
oS U Ao RIS e Sfieg t‘tﬂerw@aé%gtemef ofpuplEe
the aﬂﬁl@ne Precesd st vdthghepasncedf okt a1d the Bradeand away

ond tlonin rocess, SQ as to, prevent any of
condi e ohSe SR L TP B PR s miserlySomm! w8 ng
movement ofithe e¢tuatot dnd thehwritbiéeippli@ias @t dndtisned héddes used
iLn.the polishing. an ndi t I ng processes
ol dBi BBs® THEMBRRA ISR G SerBRigt oo carsbiienrs
discl4@d\in dur obhn@ndiﬁ\g)qiplhbatfoys £lowR E6rTtRY il v E&litRBer t0 dnhddin
a in terns of both tension and

prox‘é‘B{%‘;}P gi%ai Ay aéEF |W g%a?ﬂdtqséh%lﬁ?@ﬁ@% aprading petiont(es: the m

sum Of all dfehesx@ssiap fortdd Weink b ddultdht CRES VoGl befitbla gﬁﬁ@%‘ t¥ the
wel | cg}sgr o].| ed downforces, ranging from?"zer

condiSHIRE Gk 15 VGBI FISFS afsaiTSTioN dhmifromaia stabla dodle

assodidied M bididctedistichethewarli@R ey uatef Brotlld vﬁgtreset%tr&{l 1ht sel f,
.coupled with the additive force associated w ft
e‘l“lvﬁfeég é&‘%@%‘ero‘?r ngt the msehipnisalpbradingapticnsis being vied Theoilbllm}gto S0

precif¥l P& ciaRlyRent @H@&ﬂl?stt fd dEQﬁfopc)é ohitfe c‘%ghlltlo{uo% e 8’1’[{‘1 he

precisely control the novenent the actua
the “’éf@Wﬁ\‘aBP% ef thp pirpwidction agthaorcadiowss fqr@trr@peﬂdelaotontrol of the

vacuum and mechanical aspects of the conditioning process, resulting in a more effective

and efficient conditioning process.
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Combi ning this precise conditioner head control with
EMLhermaﬁuun1clean|ng capabilities as disclosed in our
WOQeqTensh applications allows for the inventP¢&US2006/026771

WUbAﬁVWUHﬂEF“WOHP@n&wh in proximity to the pad surface
wh |Wka1esthsmemd1 b agrotstietiomectuaint lzabeabfoadt mgmpmt/e the frce €.

BT WM o -
armae thélpbhﬂﬁmg%ddjeglhé to agb endllmugme&ﬁagﬁdsrhnenlp[aﬂ& ASapad
refore a Stabl e the associ
weafy G oS B o SOy b AR iy et Bl e e
edgMﬂiStheﬁlaﬁthef ETRRkEregidHs Ma bﬁ‘JBIema’le Bith@kheYTreddflin Iul@Eer forces
action s being used. The abi

nech C abr adi n
ben%garag ?dgte it iaf eryEfacedp e dhigey ‘Zopmt (Thpsedrighenpressares ieﬁé
to fﬁ%ﬂﬁc@lﬁz‘é& réovil) BnEBBKEr HeQRth &G0t @lehHaRerlth$e defects at the

i ncor poration of the zero-stiction actuator allows for
outqr ﬁ%ﬁ‘é REBA Vi rmorgspopding fodhe eeaten ardgdge aenteh ahthe apd.

rmr Al ? fygfhe h¢eQ 'EH;'aFrh QR Ald Wﬁ@ﬁﬁys?1v5ﬁ§1“vetrﬁ&ﬂy Edhlo®) as

ctive and efficient condit
the prlishiag sad/prging te pge and @remnt an yneven top iserface. nThlé raneatfet theas

appR&EBreb %agoﬁlglp AN ;ar&%ée AP&PRHIR b ASHIBSOhR! iy

vacuum an orce ems re
the Hnﬂlreflmemntaa@rmﬂmnwmag poké islesigd pabk, begbsisases) adgtal of

S € w n I.
o 30 YE AR R0 Rl Ak AP s
of thetpiobikang padgiTha sovehtwwdmiller ('duelr-dra/ﬁ)iiS}BtdgES(b?ﬁlltltllln enhanced end
These ns, are enatlc t.h

i amet.er r.e
ctre o PAIT  or iRl PR BT BFerbloPRLE b i r WPl e
rotaﬂm hechenism btyhlaniﬂmrmg e rotatiomal motidnefen the gliiee mptoesgadrves
ad. to. f ocaliz and hi gher frequency
S°a8§”§9F5¥% c%ﬂ%??%ﬁﬂ?V%ﬂwdgggg?gwgt the outer regions
of Fihe 1¥1ﬁ§tﬁtes, mgﬁ Eﬂﬂ&&ﬁdlemgt}fe@oﬁlb@eﬁﬁmf@m eﬂﬁ@}e@ﬁ@&l- :
zones of the . the end effector
S i I T e ST S o R
ternfifal 1d3gtidaaSi Fhaim go (h@ﬁbclh%lvﬂﬁl dofidiBiGiRr BEYA 38, Q5 @Bl adhe fixed
uneven top surface. This can affect the applied force,

end poror MCﬁé%@cﬁuﬁf@r #o il diyerargnecnsat s iss vea%swr)@torlsmg

a ﬁréts;tnrvs bél@!m SRISRRESR)drivé Belf $1€bdth wﬁsl szqmu P eeBEL Wwith ON,
votln%ﬁgan ge is desired t , 1 n nost cases, a

Pull%%aﬁ%? driys Dsts 8@ extrads omvarwowdtq%dla@sqr headiSrantdeeser  of
show#, %é’(ﬁ)hd ddes lbém efx&hdst IH@aﬁt@eﬂg'aéeewftlhéW% aRf idiffe the

pol i shin e novel two drive)

deﬂsﬂgs@téfmregmwwnﬁf% HissArdtond @q@@@h@wn)arlmmpa@mcdame
embﬁﬂﬁﬁ-ﬁmf tﬁasf@{ém lgoenaeﬁ Reenvd 9&11{1% c%ﬁta&tgg ﬁ&tver@ gaﬁgn 88 of

reliability he rotation ani sm erring
pullgshs, w@ha@qoeﬁdtlvmwii &ﬁr@ngag@manhlep@rppv@nﬁapﬁp\dlegéér box so

gz (&Is ghcf&rg'n'%éle? tp'ﬂﬁe}ﬂﬁf b ﬁ)%ﬁtbcgﬂstr b%géﬁd]rtﬁéj e&aovhﬂa’v tpﬁ}ﬁ? of

Fustrat es
arm 36,50 dlrad its m10uément dem@mvcmmg 1sdnuaimiz¢d/ dn asoetagermeitit th80 of

e SRE0S, L0540 0 B PRTILSHL N o i

pad haseg flee Eid th tangeod O3t taih@i”),lsmadmﬁﬁ)of tl&sieﬂedtllon & the

| xe nd .porti.o cludin t Dual drive
exoig e SR P g AR B RRR, Yoo i Pl
invethd duSeraiﬁdnanmﬂm Comiprising floe IdhvBHelt Mtshhlb&lsieﬁtlﬁl& and
“ﬁxe and gan%ms in altlgnment regardless of the age of the polishing pad.
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pul ley 86. First drive belt 82 extends outward toward
mcanduiubri«oner head 38 and, as shown, second drive belt
,,,,,,,,,, nward to engage with actuator 40 aauW/US2006/026771
‘"“nl‘hdit“éﬁﬁlh'b" deskirdd flot at i onal novenent for the
Whaandiimedris:ng di sk (not shovvn) In this parti cuI ar

o2 1o dht GOP el hiisB SR Rt aeslor il iogige,

appHetion of 4if dbvaive ebiiditfehirgriikgo B gokuhingHae burRE, ttheoend%@feaf)r
pul | e %86 As shown in FIG 9, pulley 86 is |ocated
arm cQUPIYR% ond t he up/ down pivot point of arm 30, so that
| t 9 cORUESRA heddWidpbad i &/fist, Age brfd dTHtIY d’ffeét@ﬂarrﬂ the conditioner
ccordance with the pr esent inventi on, the "level™
heagypeludingn i s preferably set at nid- life (a typical
pol i shing pag kBgiagnent/httdcBmentR]ch2ft 4igRS&I BtoRadddn tO
0.05"), since nost of the deflection is experienced
when t hassasiated %brﬁﬁ“fet‘-‘@ﬂdlﬁ%nﬁ gk, dheikpred alignpent elsmsat.
The out ggmARidd AMmBLiet &y HAYRRE kn
arr angerrenr11 Igl mPan | r slt Qdf?@ggﬁ%ssg%do}‘%n Ofahu%wrl
essent i keding gerom@m anctam@lucilémn lepst ong canpliggwemponent for
regardl I Is
cl ai rred%gﬁg tﬁe@%ra@&%w‘g{ éﬁé’% %ﬁ?%ﬁ%}?@%@%ﬁéﬂﬁc end
ef f ect or ar natflesst ame nieetot mpqignnsmehsapq@ki iatthe peripherfy odithe
[ rface,
con EB&? h%a% a%? leif{(%uper& tggncpghsélﬁo(v%wgrd%llce %Hﬂg%ﬁ aé’sﬁ%at%ﬁ ead
condinelpmgéldk atfficiertito break the atgagmnbnoprovidedbfmed{bm arm the
ner. head | clud
wligAR e RR: Tk ehe PR Rt T sonsiieng o om g
conassxmhatdeahcabr asi ve conditioning disk, the keyed

[i t [ | | b h
TSSO SO BB e
cont@dlting the krdklAPnaltmdvesit apd eppliod ddviTerce 61he B&dlitiche head

..engagi ng the. abrasive conditioning disk in an aligned
Wltharte(f:i’ﬁgﬁﬂgﬁ’f’ﬁ E£R%ast one ej ector nechani sm di sposed at

t he. pecMphad ¥ffedtortahRe as @iled inulah heReein fHd 26A 7K isedl me d
o jnpart a downward force onto an assqci ated

COHJHBﬂH’Pt"YIEB‘rﬁnr?BraaH"% rongifopingdiskincluysding raagnetiyuateriy disenisAt

with ®¥drl@DrePin tdeeok ey Al@ﬁﬂ@ma&taéhh@ﬁmlaﬂém bR
when needed to renpve the conditioni n%ﬁml sk fromthe
compgpRt eqrisingaBrEnetiGr@mpaneat dispasest Wikia Hisrresti! mcsyed ed

portfn s8 a8 RCAHRA withiak @ SRR & 1AL aliriGveeRHdiBbAiRE Liok m@éﬂﬂng ﬁfaterlal
controlling the transl ati onal novenent and applied

dodnforE eafl efferiorapn @s dafinpdin dadmd wherein thedgrast to a
ahgméﬂtaﬁaaﬁglemme%t ﬁrﬁh% §ﬂ9es%f gﬁe&gﬂr oRE B RS il 1 ?ﬁ;g' n

claiml wherein the armrs use onjunctlonvm
geomptnaei theingnsHel body aperyredihs kniversal ydkanigr magmewxﬂmthmnmﬁeal

bod§i insaoﬁiseﬁgantl-rotatlonal/al1gned manner so as to maintain alignment between the

conditioner head and an associated conditioning disk while also imparting drive force to
said associated conditioning disk.

4. A CMP end effector arm as defined in claim 3 wherein the known keying
geometry comprises a hexagonal keying geometry.

S. A CMP end effector arm as defined in claim 1 wherein the at least one ejector

mechanism comprises an ejector pin.
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within a central region thereof, the keyed
B~-al-isghment / att achnent el ement coupl i ng conponent
woangrwsizag a magnetj ¢ conponent di sposed W t hPATAUS2006/026771
I derft &l ‘g‘&ess@ i gorthon so as to align with and
at 6aahCM8 ehd effaiurash wedafmadiintdlaniSrghediirs the mhlgas bheejector
nd.effector armas defined in

pin gamaprlsesﬁ/\ﬁ?rm Qﬁd%\]p )Pérb al i gnnent/attachnent el ement
f urt heCMeenpeffees afn dndefimed il clamKevieteit the aklsasmonk€ydterg

eorret of the i. I | er bo aperture,. the,un sal
mecflERR FAstorRe 4 grPLCE cerir PRRGRPES CBLy tienesed o
periplithy off saidabhdifiéiet Béddgned manner so as to rral nt ain

< 0B B an e LI T P T ARy Rctor

mecHAi e Joﬁfpﬁ@esta‘baﬁ%f GetoREdhadifns Gigosddih Oppdadiotiofthe 4. A
CWP end effector armas defined in claim3 wherein the

periphssef tResandibiopadset ry conpri ses a hexagonal keyi ng

9e9MALEMP eRd effoctdYRrk RdEIhE £ hlcPima Whefdn B8 REMSAH: | N
claiml wherein the at |east one ejector nechanism

mechyt FRuyisaTn piptae prstha whndea for/hom b gisionf e pistonandibas
cyliflef Ee st nféd|ab tﬁat‘@gﬁ‘é'r% fﬂ BlriciEARh 2088 _P%tc%q%%{gved

pin conprises a spring ej ector pin.
withéimidie eflindet or arm as def i ned in claimilwherein the at

| eggt AN € aeecffee{or %&%gc[érﬁéﬁ dﬁ%fzﬂﬁb Yo ik g{tgeltw y of

ej ector anlsns eq I sposed around
mecpasnsnpﬁleﬂlyr Qofnpswsca peod pmaumam regelatms déspogkd OPRpRTsihg

term%{aftlgl%l 0(% he%g{,]h&% to I‘t’)\lllﬁg 901’ Ibl-dll' CC?Ol’lrErl]l COl’l roleéf%hep }éltstlag ir of

ej @kt ArCM% el’rcbﬂffesm amh amieﬁaaﬂ m nlanpp)meﬁelra‘he axrtuattdne

mec er.si hoerl%1 of the conditioner head. 9. A CMP end
et T ect B ™% m as defined in claimilwherein the actuator
nmee baphisnpigodypri ses a pi ston and a cylinder for

hous t he piston and the cylinder

coﬁﬁl’afsg(iyﬁfﬁ%rrg?céﬁl% h§g[“ﬂ’§ﬁ CBiSRB ate nininal static

frhist eﬁaci’mloh BRanpelsdigposddalonResh sikfadd therbéPary| | nder .
d effector ar g]ﬁ[as defi ned n cl ai

10. A
m%?@P@P ‘ﬁ&ua&ele EhaoBe! diRRetsd AloBR PRRORES ?}Tﬂ‘?bf*qrgé% werein

as vk i9dppReEHERiabkitd Ggh AiQNhE 1hE 8B AtyRAIP RROSH BRI
term nati ?ns of the cylinder to provide for

evaqypieqipIPRE 1t LAme OB R B cvacusiion oprreelnd thejscognd epsuatin
charRbf iBGHEY endleie@sr G@f i ned in claim 1 wherein the
act uat or nmechani sm conprises: a_graphite piston;

gl ¥sA G eifiesiteaiqr gy apglefingd i clapm il vhergingtheend %fepﬁor gm
fuﬁ&ywtshson channel disposed along a top surface

t her eof ; and
a dual drive belt movement arrangement disposed between the conditioner head

and the actuator mechanism for translating the actuator mechanism movement into
movement of the conditioner head, the dual drive belt movement arrangement
comprising

a first drive belt coupled at a first end to the conditioner head;

a pulley disposed within the end effector arm and coupled to a second, opposing

end of the first drive belt;
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a second evacuation channel disposed al ong an opposi ng
Bernot 4 B@Tsur f ace, wherein as vacuumis applied the
woRephige2.pi 5t o, i des W thin the glass cyli ndeCTaise06/026771

ai""?ﬁyi"s""’e’""'g“m’é't (—'if‘tl“.)iﬂ"'éﬂ dnd" at | east one of the first

ev dcHRA SR Ve helherupled ate figiend ée ba detestacuerhisism ehdutnel
secordl, ppokig BMPothd Rl Wik mdvem end ef fector ar

as_def | ned in cllgﬁmﬁfv écie%rgl n tdﬁte&('\e(ﬁ%acé $LLPSES tﬁ}:ngah{He
secqnddrive Pelb s thseesftersoupled bythe plleantd therfirgtnieiv belt, thereby

resiMidedn [ . conditi oner head anpd
o L R e N8 e e8P e RET e e
eifeioE it Spopiti v thetminimizes moemerrtf tef pulledie g Piiotina ef the
endRB8Gor d-ige dual drive belt novenent arrangenment
conprising a first drive belt coupled at a first end
t 0 18hé cooditiver bemk fohesadn arceng ffe@yr AinTPQEMP Wstehi, thet he

ctor .armand coupled to a second, opposing end
con(gpg%eﬁééa?ictro% "@P¥ve belt:a second drive belt coupl ed at

a ki rigtsiencbntiioning dak insaldmg anRgheaRL SM8JRskrAhpuRecond,
oppaqgéi Er;&;;alend ttz t hﬁ%%”' | ey, wherein novenent of the
actuat or - ARty flem d§%‘8§8¢1_ﬂ’ @riagidhperesivend i s
conditieriepditle thed@ygd iﬁfénii&.‘nttel'é@ﬂeIEIi.Lﬂol‘xﬁﬁ/isih%l 519?15}{%%61]: Body gax%é y€
0

belt, thereb sulting in novenmen _the cohditioner
centiel 538?58?41%0%‘21?/ ?@“@&P ey I Eeemety andingluding atdlpest efcfraegnetic
com@srenedispdsqoSitiih G2 chited] rddbRbd Bofsh ic-
il gul | e lspgliri n% 1pi voct,i ngrofiﬁétx}?e endﬁggg;%%ﬁ%r%%i@etl%
e BWHP%F’S’E‘T@FO thegbragive capditioping diskypadef f ect or arm of a

CVRR I6aéSé R ectdd theb M di I%{gpr i Ng:an

abrasi ve _cr:qber?di tioni %g dg%ggdlaﬂgﬁgﬁlﬁ g aéfﬁrfé%%élfl ?lgg?rihf:?ded
and equfigyred tojimpart g,dewnyarddyreelontp thgrahesive serditohineniiskel Sicent
to brdlsROmBEhetie RS LLi.oning di sk
0 t he keég%l lalaﬁgghngﬁ.pré\%}%ﬁe%gtt@gg% ?%?%S&Qn a‘fqﬁlgeélfj?lgpém
wheih pggded igvemgyedhe ehvasivel conditiersssdisipiben ittervonditionek heiin

keyy. JaT=Yalns o) N[ E[al | east o net.c

_con'pcr)l%%ant di gﬁpégg e gnvmh?%idril{?%ﬂg e?%%tf) Tam cﬁ@%i%%‘%“ﬁé’?%i on
precisg,cqpgrot of agdomgiored appliedley aegditibier hedd @ch maisiing@pad, the

. ' condi tianing.di sk;. and_ at,
BB P IS N BSOS A Bl ghioey
and the cxlindercformetid: frammatetiela thangrdeateniingl eetid BictisPathe ilston
is m&@W%QhJ%ﬁﬁ ront o the abrasive conditioning dis
su t f

icient "to break the nagnetic attachnment provided
byl Hen deaypisul nekhagisrentdefitddde blern 4 hasRnke plsn cHgepLed
rej abrasi ve conditioning disk fromthe
n ol AT ol e RS, oS st B ey & P
mechgnigm dfirtlec t@nprésesn capabl e of provi di ng preci se control
of downf orce appl.i ed a condi tioner head on a
pd f?gthelv?jcdlag c’%a{uﬁei dlsposec? Xlong a top surface thereof; and
a second evacuation channel disposed along an opposing bottom surface, wherein

as vacuum is applied the graphite piston rides within the glass cylinder and air is
evacuated along at least one of the first evacuation channel and the second evacuation
channel into the end effector arm.

16. A CMP end effector arm including a dual drive belt movement arrangement

disposed between a conditioner head and an actuator mechanism for translating the
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actuat or nmechani smconprising a piston and a cylinder
BnJJNA*mWSing the piston, the piston and the cylinder
eommaterials that generate m ni nal sParius2006/026771
“ﬂrﬂbtﬂdﬁ"@@hthépr i'oh is noved within the cylinder.
actudfr maechanistuadve mensoto amvemeig o1 the fcbmbtibnenheat ghenidal drive
|ston co rises a graphite material and
behWﬂSm%&ﬂah%g$ Sﬁﬁﬁngég a glass material and the
ac 1atfm$t drlvmmtﬂmnplsmtfalﬂrtﬂmd tctherporiditioner lead;i r st

evacuat i an di s al o surfa

C b P Aehof AN R £ s B RubRI et i anposins
endafﬂhﬁﬁrﬁﬂn@:{mgl ng bottom surface, V\/ner ein as vacuumi s

applledthe aphite piston rides within t | ass

PR shrsas Gtlve Pl Ry Srate i Sratio epinin G a1
secdnfl eoﬁpbsiﬁg erﬁ\t@% @hu@n w@a@m@évea;e@k driae a&@@t@%@%&%@gn 188

channe] into nd fector arm

secqafl ¥ brlt i i th?reqtfa%a F?f@’leél bydbg pudley {0 119% fifst fpvadhpltnthereby

resuB g 3N S8 T&Mnt 6f AP OSRH i RETHEE T eNelild 1808 sadnand an
actuat or nmechani smfor translating theactuator

effepfatamt 8 ResiRndhminingizes niayowa of the pulleyedugipg aivetiegefithe
end Qﬁ@b%r ahfje dual drive belt novenent arrangenent
rising a first drive belt coupled at a first end
17-h& necdindli o eontrelling the ;applicption ofyen dbragivs eaaditioning Wisk fiea
f; nd
pdl%”"’% R EORIP GhiM Bl AN S0 bl SR O6Is: RRBRNAF ok
condjtiorang disls theamrthadotripaisiag theateps ofrechani sm and at a
se t
of “pamg 3P B D ERGILR ] A5 Btih Etrentth Sh IR AL,
whemmdsaudsadtthtmr ﬁa:ﬁhamrsnc‘iuttpére:dmbyses hispulahey cylivtder fohBodsingst

drive Su
the Qi Fnd Bickin R OR Rl TR s TR SRR e B e
geneatd nedifneCdtaiic fﬁctmnals thee pisdai i honed Wilin theryihdees nmovenent
of the pulley during pivoting of the end effector arm
17. A nmethod for controlling the application of an
abrasive conditioning disk to a polishing pad in a CwW
condi tioning system such that zero downforce is
applied to the conditioning disk, the nethod
conprising the steps of: engagi ng an actuator
mechani smto control novenent of an end effector arm
wherei n said actuator nechanism further conprises a
pi ston and a cylinder for housing the piston and
wherein the piston and the cylinder are formed from
materials that generate mnimal static friction as the
piston is nmoved within the cylinder.
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