ENHANCED END EFFECTOR ARM ARRANGEMENT FOR CMP PAD

CONDI TIONI NG Cross Reference to Rel ated Application
This application clains the benefit of US Provisional
Application No. 60/697,893, filed July 9, 2005.
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being lost, with up to an entire wafer needing to be discarded, which is certainly an

undesirable event. While quality issues conceming conditioning and polishing need to
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Sununary of the Invention The needs remaining in the
prior art are addressed by the present invention,
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chem cal nechanical planarization (CI\/P) system and,

f
proviZBh BRI AR cooigh Bt IBRE et B De B ol anfl e
respeeﬁbltlnn mhﬂshm@pa&imrfacealndng)mldﬁionmg pafcesshse effector arm
t d

cndreerERPR a8 ebage B R, £ s iene b L Bferon:
arm is Ifr)tfﬁletl tmigcltuae va0ins featones thyt Gyepae atganeremdxﬁﬁ{ﬁee tHaor t arm
e 0 inc i ous f.eat.ures | qper at e
simplifesufe BR ehage ARRAIER VAR 1S Spdiioting 08 i RS ance
lmpr@ﬁﬁg)thb @feeiélowahdn cdnhﬁl sfaRslddwristc &g C;lﬂibds K){ thé 8@idgtlotni#gl digk

con 0 e

onto ﬁvsm%lﬁvwag acsd r{hﬁ@ea GJPFQ‘FIT‘?GE% %0 gReseghingenting
providéy foﬁmbﬁgcoﬂaﬁerﬁ u&%mﬂ@&@@h@ﬁﬁﬁrﬁ&dwﬁfcﬁ REUR inal M

of the present L nvention provi des for nore consistent

impreyiggshp Auality andrifigiency shthe gsspeiated pelishing opepicnks) by imiting

the obpbriuhfiPER wwmﬁm HRhiiti¥niag smeésg E&éc@ﬁ}%d Qbset the
associ ated potishing operatfon(s) by limting the

pararggiers of thaippYjshingipragassi at i ons in the conditioning process
1 qnQh Ekkfm;ﬁ%ﬂ? efﬁBécﬁfaeﬁt'?)?theQ)?é ng:ﬁgﬁ@ﬁﬁ?noﬁ“&u ﬁn@f%és‘;h' ng

process. an exenp resent
mechanigmrfo mmovmg/mwtacmg thesibmwe ‘conditiaplirg tliskis fissd that eliminates

the née%rfgyxj{tﬁ tSﬁgio%%ﬁgt?lgﬁﬂg oﬁgﬁtﬁc‘;tle tﬁé)&%pﬁlogé}thg% fo(lrga%z

mdlvtﬂu@hg Iphysically camart the tdiskiitséif. t The efiariditibn ofthese Ipﬂﬁnla,rt mtilo?:o r
d t t .
sseefi i P o BB B R Pl e b ke 06

breakiapei® dcturiak m@t&rb@ep@éx@ﬁénsafe pepformeddnahe staisivervonditibding

or for e tp occur as nal ntenance
disk. e R s TGhss lochsBomhes Ao EIee HEOTBY HEF el A aNE vg
(for esthugifsle, ﬁh@oﬂﬂﬂr@&s{ﬁhﬁ?&ﬁ;ﬁ@dﬁﬁu 1?&11@ db@Btidneehdad and of
on or npre e C r anl sm or _.exa pInS r
contag tSﬁ@%‘l“ét)mt% sk gpeh ta?r{g’éfé@%‘”as% n@&ﬁe. disk grayybe
remo&R Fusheh un‘faﬂi%xﬁ&dt it 1€ rélﬁﬁﬂit)t éfQﬁE é&di@kbﬁhg 8ié1€i% hiat b;by

depr essi ng t he mechani sp(s) t may renmoved
haVl“&i‘rHaPFéYe gligpmen arrangement, in{he fogmoﬁwgnetly lqsﬁtorfSh@sposed

withif Qﬁ%ﬁdlﬁ&hﬁ‘@dﬁt &l théccfn@iﬁ'ﬁﬁ’er@éad M sr&ghaﬁ 1HRABIWifl

%nnent arran enent I n orw10 %netlc
autom%l@ ttach tg; withy thmqndttweerd@Mumnam grgmentsk and

thg oﬁé’%&c%uﬁéh? bf € gﬁsén'f ﬁn%ﬁtl ns??atuhcﬁ{ﬁetcﬁ? gﬁh%'ﬁmﬂs ldvhich

t t
woult;,1 gm?manﬁy Ib;smngé@ade@mos) areacpmse;m nppOSing lavations oh diati avert
. £
penpfé’c\t/x% ?)gﬁle @ﬁv\%ﬁﬁég etng g#%&érl a;i'/’rﬁ ng?dlgof}lef] lée%ﬁ i i ﬁgﬁxber ﬁurgﬁ ?ﬁ‘ﬁ Whgﬁm
the mdchaptssma dreatressﬂcﬂmmgrd ﬂxeabomm tlmrbatlhmrﬁacﬁ &fithe Wsn{eh ery

condxﬁglhlﬁg ?hsg 2\ ﬂfg% e'#ﬁ%lef ftoe Pesease e &‘a&&%@ ot rln(e)c %{ucgﬁ Pd 'na

between the abrasive conditioning disk and the conditioner head. Advantageously, the

application of a sufficient balanced force can easily be applied to the mechanisms by
hand to quickly and easily remove the abrasive conditioning disk without the need for

additional tools or physical handling of the conditioning disk itself.




the nechani sns are pressed downward, they contact the
back surface of the abrasive conditioning disk with a
force sufficient to release the nmagnetic or nechanica
hoId bet ween the abrasive condltlonlng di sk and the

i BTEReaaS anestiod WA et s doyngpRrdsiron

the cumlcmgrram 5 1R ﬂ@ushntgqm atecacaiévsdqh YcRRRn@ARItH the étﬁﬁﬁ’ééﬁ
ve conditiQnin w t hout the need for

end icior g B 18YenB?fy%l?%lgh thednrarorryion pf 4 figatic friction”
(stictivapeeé AehdtdtForciofitfollingSt] the 5ex@ﬁﬁ|da6v¥m?ﬁfwﬂx¥ %H@Eﬁ‘e%gor arm

dtﬁ ‘?om at ed V\Aé&ﬁcontrol i ng the downforce appl
and thedoyypipree ppplic @F@%ﬁpwﬁmnskh%ome%p@ﬁ ingpggadn
one eAbBdRERt SMBSpredenBin it AGBrotibfod AR1afP {i‘%? 8&'8?{18‘3 B%wo-

effector arm of the present I nvent | on
way pigter inebiding agless houging stithta graphite pistoon The g@phl‘@tmmn)ndes ee

i e ARl 15 PR
the sigpsrthys vishally ¢lmnea’cmg suxipesseptible sBNPHptibi fhics thershetwobm
The 366 @g%&gi' niatic ;e &l?latgf W&t ac 15%2\%% C{F%\%edback Ieglfage on

Zer o- |ct n actua
pressunt?clbrmiﬂcﬁgfoaaqgu)a’ss:ontmll sf mg bmdxrdctlanaj; mapdméne ofths daumtor Bhé

s vvlth er | osel y mat ched
areSLg{uprJE: ﬁgtﬁs ﬁﬁcgg?l{ Wﬁfofcg |°9“‘§%‘?'§“g§t}eﬂ ht | eakage
arQnahty prbﬁlansasdm:@,tedtvhﬂsthu tilting af thg celditionBicticad gs they

. [ tatic frictio orce er.ebet The
pOhSILpPg% aggs #5?58@1“5 o %’Eﬂ?ﬁ?‘iﬂ“ %gﬁ‘f %{’("g €) aWﬁd\é\‘%SSSqu vely
accordamet svithhise freafiaektibenlage theﬁ:@@&ﬁd}d@l-dxﬁfe%%ﬂmﬁ@ﬁulle
nt r.ol,. of theﬂ‘gl -directjonal novenent of t

arran R FFin P TR T, TP Bie A AR ORGP PO 1o Rociound

to misief the GowdneditiineGRVEmbt AT iRDeR AR syl dsihe 4P @BABHRS
associ at ed nyl th the tilti n(g of the conditioner head as

to the;yqgven syrfacet ap agingipoligaing pade Jn pestisgar, by wsingsn split3 dugl-
drive Bél't 'tﬁé"épﬁﬂ oR} thﬂﬂrtﬁea&ﬂ)rmﬁf védd Elﬁ%‘?ﬁﬂ% tHis re%ﬁ&?é fiange

h the present |nvent|o t hr ough e use o
thatﬂ%ftP&FU’@HSFfPélPWr@F thepelishingadagisey arrangenent within the

e@ﬁhefaﬁ@amer  Apéls aiw ViR efofa, sergqlgvegil nﬁu%%&&n%e has

been found I'mze nmovenent
apparesit duties the p@ureﬁ qf\me fgu@megrdugxssm ataﬂm reforeinoy mhe to the

ce of an aging polishing pad. In
aceo ﬁl%ﬂﬁar ,gilby using a "split" dual- drive belt, the
span over which the armnust pivot is cut in half,

B,,ef%)%@%,;?,gsﬁhgg),w@g;b|e; that the belt nust follow as

O her and further aspects and

aBeteriireges tofthe drv@vipgspsent i nvention will becone
aggge\ 1elrs'n%'ltdurl ng the. co rse of thﬁ follown d| SCusSi on

by PPV BESReSE0d & PR s pRfitione Apnsta Bri ef
DEKE.12 ipt side vmf;v dfitte priopsnt agmgerreattof FIh @; now t o t he
PO R Aty s iy B cRbanRed SfbEfor et ot '

accordance with the present invention;

ot
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Another quality improvement aspect of enhanced end effector arm 30, as

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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cannqtde vsedtreliablytth offSet iie veaight ofthe mbhanmvlenmpbnants mekidg 38,

rlatfély o BARRRLL 10 RSy LE L SBHE OIS RIS B,

argl actcbrelano@tvath then pﬂesesmpmeehtmfl thdse actmasksbsﬁc}cﬁtﬂdlmolﬂtzﬁkhave

itsel fhe il
SSTECTRNFX I Y EICE R T W S
effectoean (whag tﬁe e CRictidn”ds ?&ﬂ & deffil@the base®f Pstaticl frlcticgl”)
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FIG.  flyteilisch ety Yigp obs Semplaty ztstiodoy aetipond]
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top siirfe§64 G dofustor 16,1 & 1dvaidbachfidn@hann8l e H P¥it 86 isFormed in
corrective force to achieve the proper operating

the baftomypartian of pefaatar 4} as shopyn in FIG; 4t Thess chanaels allgye foset poi nt

'conualﬁqweak&@ar&%etm,&a&&dp s.i. to be mintained, it
was often E‘%SSI | e to achieve the necessary

b dichaR begayfo speaifisi materipd Fhojces §ithe riviervandthionsing of the
actuafdf b rmg%fﬁcaﬁtﬁdr Gl S hay elzﬂfu\%ﬁ@ﬁ{#ﬁh@ ﬁ‘fbtl@ﬁag fArEJstt%q Ry the

I catlon O a i/acuum cannot
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atumip B U3 BhaeR 72 St ShisRpBn 7P B im0
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[1 f L f
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preuratic@etahitbCpiston infslideahd vhitll r@fuirtd wsubstantial initial force to induce

movement. In fact, the zero-stiction actuator arrangement of the present invention has

been found to be able to smoothly move a weight of as little as 50 grams upward and

downward without the need for an initial “impulse” force. Other combinations of
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present invention, with FIG 8 illustrating an encased
isonetric view of actuator 40. Evident in both FIGs.
7 and 8 is an upper evacuation channel 62 and port 61
formed in a top surface 64 of actuator 40. A Iomer
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e e DA e Thorke A L Vo RORES wiorbizivp s oS
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assoc1a{eg %gg@ argeferistics %ftb:? YAioHS e\@nt}atqﬂfprodﬁ?ss wastes & engirt hi s
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he various gases and rri use
P CGIS%!M ané ageuratshyeanirgl @ﬂ@%ﬁi&dmﬁebwﬁs condltlonmg disk with

the incorporation of the zero-stiction actuator allows for independent control of the

_m

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

and efficient conditioning process.
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The conbi nation of zero-stiction actuator 40 with the

capability of performng precise in-line force

nmeasurenents (in terns of both tension and

conpression) allows for the enhanced end effector arm

of“@qe present invention to operate W th extrenely

tle ths uss off 4 zeep-gistipn asiuetos hasrher fond to improvs ghedorce
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of thq B s ooyl Ao Pl (Rl Exsibet B wihia cepoRtent he
effectb@ Wit 90 6€th® PrebdAPinGidh hhsYebm ufld Blimprdve thelrBability of the

incorporation of the zero-stiction actuator aIIows for
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s0 as3S PG e e Je!ﬂ@ct&ﬂ'?éﬁuﬁr?@w RYdRORRSS, resulting in a

more effective I ent conditioning process. 13

WHilGed tI}vétrasevelrkﬂn explpdadovies, ithetdomponants afiap exdwapdary dual-
f
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vV stsh6h IVFIGOD, ity 86is IdchRd Rt beybhd e Bpdowe BiveSpoi oftge

and ti_)‘resent an uneven top surface. This can affect t he
arm 30,5 thal its mgverment SHENE RINQNE dsminimized. [ aceordasae Wish the

preseﬁ’ﬁﬁ%h&? %ee%del”%’osﬁ@ﬁ 1sphdfGibly S BARREN e gi f}pfcﬁ?lﬁ»oﬁéﬁﬁ%t ing

I’Tp| ntatlon &”vothg ran eis esire
pad hayingg: lafe alstb%ranae @f& t19,9.03”), singe ﬁ@ﬁ@fﬁhﬁaﬁiﬁﬂiwm\m th the

experféﬁ?é(%eggﬁ% iS1ifte andltfVlve iclfok 10388k, TRE obfdPpdHidh dfthé
inventive dual drive arrangement, comprising first drive belt 82, is thus essentially

(D

“fixed” and remains in alignment regardless of the age of the polishing pad.
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of the polishing pad. The novel two pulley

(dual -drive) system 80 within enhanced end effector

arm 30 of the present invention has been found to

inmprove the reliability of the rotation nechani sm by
What s¥si58l §- N9 the rotational motion fromthe drive

mot or s/ gearbox so as to minimze the deflection

r ebuinr%awoﬂﬁ‘éordﬁg syetempean end effgtocarin foxeontrollingthei n an

on SRR B EAERSRET R ER A Bttty

arm gaoaprisingt ar view il lustrates both terminal |ocation 25

uch PBhtet RS AARLER sk e b R bR, bR

headdficludiel drive arrangenent 80 |s shovvn as conprl si ng
a first drlve bel t.. 82 rLve 4, both
belts 82 and®§#° %ﬁléggﬁgﬁt/ ? F‘&éiﬁsp%g? HILCEA i ve

bel t Sasmcimar&:rasivwmd&mhbwsﬂ, the Rejetlialipiienbélartlert 3
ve belt 84 ext nds in dto

and, as shown, n i@g lrm
angage SHPHISII e A5 1R Semiraoqesiod PERigR Phkiown
rot at i eRgingFeMaeBnd itludidatt Cagdnt b&rpulﬁgccﬂﬁp%her{t&r&t

shown). In th| S gartl cul ar . enbodi nent of the present
i nvent i®3gaging the rafiYS npRing disk i Ancrdigaotat

portion 88 gf 1ea@ uhé @%t&%ecl’l‘&xﬁs!ﬁ] §1 éwat%é 613%%@&9 Bftﬁé’f

eng ag@ag an up ortion 90 of shown in
condjtjoner p@ﬂmﬁg%d a&afl@mnwéform@ aseeialigsy down
condﬁio‘ﬂg% R sifricRnt toaJréE(% e g&efntéﬂtt b\hﬁed'%\’tﬁﬂﬁé?%d during

prvoting IS mnimzed accor ance present

alignmeptiattaciament element \@l\cglnequém remove the cmdeﬁ@nmtdlt'}t feoan that

dated typical polishing pad having a "life" in
eon Ogerﬂae%g’eaglgf 0.03" to 0.05"), since nost of the

d ednl asbtatop meickanisaxdisposesiat e deouhda fixed endoofithd endleffbd¢techrmrfor

contpllyg e iR ol RE e ppealb EEor A tpfiliph Bpac

w:thdaspsoetdaepcthsﬁiﬁgpacs t hus essentl ally "fixed" and

oot - ki e o BREn S e B il

conjunetich with an a@*aﬁvsdoﬁditloﬁﬁlg disidineluting tnhgnafcrﬁlaftﬂfal disposed

controllin | |on of ap abrasive )
with gt ek B Geved slpam Fig e pae el itfe. end
com;ﬁ;ﬁéxﬁ@:bﬁhbrlsﬂg H\ROREHC oérh ent&hsfp@ﬁb@'vhtbﬁmﬁé céftaPrettssdaos ed
first, free end of  the effector_ arm the

porn%msttp 6‘1@( witl, and pttachtp the; apﬁtsnge ngsdggpnmg disk magnetic material.
al3, g0 oM bt SFRCRFRRL astleRRBRINA cHlin? POASRI Be ﬁa@a act an

associ at ed abrasive conditioning disk, the keyed

aligngent/piizehiment plemepti furthes HWPYWWUIHYPW%@‘M of thedwayn kexingg
geonfotr§ SP{He 3plIRe BMeﬁQ’E fth, @ﬁﬁl&grsa? @%atﬁ%%ﬂ&%%nn eller

geonetry and i ncl |ng at east” one cou onent
bodyfipyp fixedy ga@mgthnn%almch@mer 8 i mammm}lgumgkt betwegmthe

condffoh&Hedd Ald ﬁ%%ﬁ%&d 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.,
5. 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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at | east one ejector nechani sm di sposed at the

peri phery of the conditioner head and configured to
i mpart a downward force onto an associ at ed
conditioning disk sufficient to break the engagenent

r,ovj b e keyed | i.gnnent t achment el enent
DB Gtk 3 rSioirire defed SheTam § BheA o 2 deartopnreties
pin commihekwp’rmg-lbﬁédeje&ﬁﬂp@n act uat or nechani sm di sposed
at_ a 0 i xed end f the end effector armfor
e Ihed GV Wg ef%@% 7S Kafined imnflaifrol WherR sl leaghone eigotor
mec}ﬂ@l‘mﬁfcﬁmﬁﬁse@ﬁ pldi‘zﬁltf dokdr %@ﬁan%ﬁé@qudl‘l‘ytdﬁp{)s%a Egﬁipd e a

ol i J] end effector arm as I ned
peripgry o %‘i‘é’ﬁ'@ﬂﬁhﬁﬁb armis used in conjunction wit h

arg, PR &8 e?f@&gx' drinQR EGhed h:?&aw%@ i ghé;ﬂ&?ﬁt& 'of chtor

mat erial disposed wthin central reqi

mechapigmy espentises 4 ppasieiecter machaniems dispasedintopporitinini anghe

penpﬁé??ﬁ?ﬂﬂ@@&nd‘ftm{ﬁe% ng a magneti ¢ conponent di sposed
hin the central recessed portion so as to align

wi% 1\ GNP eal e edton apmtak defiried asdlaim owhmiein ittervictugtori sk
mechg?ﬁgﬂ %ﬂgﬁn ?fs{oﬁlagd gﬁ% gr\f:) or lhoggil%%gae Sa?stton, tH3 piston and the

cylingdr icomprising rasteraads it generhte menimar statichfeictioncithie BR6h 18 moved

Wlthlhlme\é?{nﬁgl_ yoke of the known keyl ng geonetry of the
body aperture, the universal yoke for mating

Wlli)h AtCMP ieng efifdctor arr agdefined cieimi ed;vherem the actuator

atlonaI/allc ed manne i ntain
mect @l Rl s Retarpt L PheslRAF rcuBEr Grmordopamting
termmmas:ofahee@lmaada bto@fdb it bilkipdctighil h@m@l §Othk PRAAL | NY
rlg\éctel%ce t sai d associ ated conditioning disk. 4.
end eticetas arm psdefinediarclaia d wherein e astBatoher ei n
mechbtign kiiwizekeyi ng geonetry conprises a hexagonal
key mg*tgeorretry 5. A CW end effector arm as defined

,ﬁggqp TP1§%herein the at | east one ejector mechanism

Trgm'ss SARdéHen s gwgrgshﬁe pitn!y 6. A QWP end
ec

tor armas defined in claimb5 wherein the at
distt evsuationchansel disnesedmlgngiadenssuafaegihensef kshded
e f
kol R LS BE,
as vacupiis apphied the graphisg piston tiflesoyithin the ghmhndes med girjisal | y
e e BO3EH 1ABAUNS Wy R AU o AU S0 B,
chamrﬁheioehfrmdw&eptbwaﬂ ity of ejector mechanisns conpri ses
ajp I osed.in o ition on
% A}C():é\;rfé B eeﬁ%%ég# gsrh%gm d{ﬂs I % E@grga‘l tﬂe GIP(P e‘i’?ectorarm
further comprises:

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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9. ACW end effector armas defined in claiml
wherein the actuator nmechani smconprises a piston and
a cylinder for housing the piston, the piston and the
cylinder conprising materials that generate m ni ma

st la_BfPCondl diivt beauAcoapled fa g@étf%?@m th@adm‘(&%eclé\&{i& 5},&{ 28
. . end effector armas defined In

seoci, o BOHte sl 12 e, BBfrafemivemae thiasmeton paswsthrough the
secoudgivd tifiand iihereaf: cOUMAISS U1 AHE it BiPORICHeREY

ﬁggfl ngqn?et ﬁéﬁ%natl ons qf the ci/ I nder to provite
resuffitl By nGvemes ot the ancltisnordiead: e ol g lodatedrel gtgRheerd
ffeabrfapa tabs pEHitiBnas ' ' ' » e,
et it o o bt Wbl 4 niolet o bl pBINEY i blBine ofshe
end gffe €°§a{f’§rl i nder encasing the graphite piston; a first

eVvEs; UR bbbt le~rdy face

t her eof 'ﬂgﬁ%?gﬁ%gg%ngégl\%ggg% |%ﬂgg aﬁﬁ%f‘ﬂé{ Yy50the
condiffonprhead cospprisingng bot t om surface, wherein as vacuum

[ ; j ' rid ithin the gl ass

o BB RCRNIE AR iflufhg ) B alcef Fhelbtntalaertig of

t ha keyed eligamentiatiadhmentedicarentdisposet] th benta@ eiubramacuat i on

i .end_ef f ect ‘m_12. A C\WP._end.
condRBangRisk, b Reyel sy fent i SomPiohie aiineeior bosechiming o

centralfreeessed portiomora tlmdnimekeydngrmom&gsandandmtﬂﬁ%]ﬁ ﬂéa!@oél_@ ?Aagneﬁc
e condaltl oner

. pent di sposed between the ¢ ¢
com R O e AR E b re R R Bt & o urh fheepenei.
filledentred epertunectthe alwasivewofdifitting diklQ angrovenent of the

t he dual ive belt novenent

c .t oner head dr
o A Rt o Bt E BRehiSR diioet it periphors cbeicondpestieads
and canfigurest to dmplart £ dowhew 20 Rilbd dnf W8 alSR coﬁ%ﬁuhihg}iisﬁ k&ﬁ%@rﬁd
to braM i N tlé]te end effector armand coupled to a second,
Al pismaggelc giticlyent Reovided By thakeyrd cligiment/agachmenicabomctat
whendeeded tdRintove eeribadi itfo i ; Lor
Rahan o ang - apave Sl ik ¥ond fl bORATHLRLE
2‘3% gy,aﬂi}&ﬁfer gerhapisidhpnEMBrend pfectartarm capabjrad pesviding
ideltomtHg ldf & B6wWnfd: ied't) 4 I8 2 tAgLgaf ter
preclcoupl ed, by the.ﬁggpﬁlées blbl\r{l? 8%?%@6 [ rgf) ﬁaﬁaf)@%m@eﬁaﬁ’,‘the
actuaiop meghgpism ogiprising g pistenrand e aindernfbr hdvsing dhrechistm e piston

d tHeQ9Hn i l.on he..end effector
and tf3@98dct RfmpA romM ke SR RE iR gl hiCHn a0 e piion

ismoYﬁﬁllV‘r’igl}'n@lelcVﬁgiepi voting of the end effector arm 13. A

&Y. . i d effector f
a%%d)s\’{l/ écfcfga?nf)r t%]ﬁcglgmgxg "as He¥thed th TImT4 wh%reu? ﬁle %rls’coalllrcrcr)})a(;))ris‘easl

a graphite material and the cylinder comprises a glass material and the actuator

—

MDD

=

mechanism further comprises:

a first evacuation channel disposed along 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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condi ti oner head conprising: an abrasive conditioning
di sk including a magnetic-filled central aperture; a
keyed al i gnnent/attachnent el ement di sposed to contact
the abrasive } conditioning disk the keyed al i gnment

oty R B B o B e S B R 5 0
belt mimhmdt amn@etmdne&ﬁﬁ rmmg magneti c conrponent di sposed
in the central cessed portion so as to align
Wi e\ st diye {eg atg gi sf endl te gi?t"P‘é‘i‘“%ﬁ'é’i‘eiag’r e of the
abd @sley BisSREdHyithia Mhd Whd @FfSdtor 280 AndéoubRA S a SABnE bfisRAE
ch nisnidisposed at the periphery of the conditioner

end qf thefirstaeive Belhit i gured to i mpart a downward force onto

t heseadtdamivy BelcQngiell bR firdfend 'toﬂhe §&Mt61‘ih&ﬁ£msxﬁ gncpﬁt%a k

the magnetic attachnent provid ﬁ/ he keye

secongl, PRAPSBE P?%@t%ﬂﬂbntwlermnvem%@fﬁ RSt passe&t_hmyglethe
sl BB 55 IEL LOBL08, O A TS iy
resuliRghin aegyaiyprs oﬁthe ppmd;tlmengeadghepulbg beioglocated aitbngxthe end

ol i shi ng
effecﬂ)?éﬁ'ﬁ & sxﬂ&? o r nizE lgiﬁ\;egr %Hcogﬂlgerqug?}ﬁ%ua g F;n ity oétﬁ a
endaﬂ?MDndnm for hou3ing t he piston the piston and the
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condfigPhPuaf dFEFLoonFiRadh BRBF ses a of ase mt eri a

aretigdghty acictuatopmechBRMAE ceritof m&ﬁdﬁﬁ:ﬁt SRRl 8fectorardh, I St
nnel .di sposed, al on a to urfac
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the pi@ioﬁ l’aﬂd WherOiA AIRSpisten ARl the B&lﬁiﬂérfa?&ﬁnnéﬁ'ﬁfn?hﬁtenﬁﬁ thagic UUMm
plied the graphite piston rides within the glass

generé‘?l ni“ﬁ’éi‘@l stafitofrigtion gsdhe pigtan {sapevgd withinghemylindeist one of
the first evacuation channel and the second evacuati on
channel into the end effector arm 16. A CMP end
effector armincluding a dual drive belt novenent
arrangenment di sposed between a conditioner head and
an actuator nmechanismfor translating the 17 actuator
mechani sm novenent into novenent of the conditioner
head, the dual drive belt novenent arrangenent
conprising a first drive belt coupled at a first end
to the conditioner head; a pulley disposed within the
end effector armand coupled to a second, opposing
end of the first drive belt;
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a second drive belt coupled at a first end to the
actuator nmechanismand at a second, opposing end to
the pulley, wherein novenent of the actuator passes
t hr ough the second drive belt and is thereafter

the pulley into the first drive belt,
AhﬂﬁﬁHﬁE@ @gﬁftlng in nmovenent of the condltloner
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mclumtafb@ddlﬁ@z{er ﬁ&dtvt?lﬂi i’fedttﬁﬁs ﬂlﬁﬁp&'@ﬂ@é fof ﬁHggﬁecPf a?;wgb rasive
in a

P#Htl oni ng, di sk to a_ polishing

ahg“@& tachgentof %@@ﬁﬂ%@ﬁk torthe arme wbll@dmrovldmg asquick

relead®P RlecRhisdhProk Hﬁmt&lgﬁ&'og!f’rgﬁling I7H Shanced§ %cp?lgludes an .
conprlsug% t eps engagi ng an act ua mechani sm

improvsd aetuaterghat paenides for agtatia firiatiod (‘Esfuﬁtmut’)dfreeanmemenﬁné’ thei n

o £ 440 TR e TR

pad. pidyalairive pﬂuﬂyl’sa'Stcmlls usdémthmeeha‘ anhaneed éﬂdmﬁeamt &mitel s that

tati. n as t i Sfo
mini 98 8 Be M By BB it o Sl ax S afn By o o
ﬂwc@ﬂ@nbﬁ&uﬁgm@?ﬁmxmﬁgqamdlt|on|ng apparatus enhanced end
effector armfor inproving the reliability of the
apparatus and the quality of the conditioning and
pol i shing operations includes a conditioner head with
features that provide for sinplified
al i gnnent/attachnent of a conditioning disk to the
arm while also providing a "quick release"” nechanism
for mai ntenance operations. The enhanced arm al so
i ncludes an inproved actuator that provides for a
static friction ("stiction")-free novenent of the ann
and better control of the downforce applied by the
conditioning disk to the polishing pad. A dual-drive
pul l ey systemis used within the enhanced end effector
armto mnimze the tilting of the drive belts.within
the effector armas the armpivots to follow the
contour of an "aging" polishing pad. 19
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