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[0006] An apparatus and method for polishing objects, such as

30  semiconductor wafers, utilizes one or more polishing surfaces, multiple wafer
carriers and at least one load-and-unload cup. The load-and-unload cup may be
configured to move to and from the wafer carriers in a pivoting manner. The

load-and-unload cup may be configured to move to and from the wafer carriers in
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[0009] An apparatus for polishing objects in accordance with another
embodiment of the invention comprises a plurality of object carriers positioned

over a plurality of polishing surfaces, and a plurality of object relay devices
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carrier positioned over a first polishing surface,

pol i shing the object on the first polishing surface
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[ 0015] An apparatus for polishing objects in

accordance with another enbodi nent of the invention
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[0015] An apparatus for polishing objects in accordance with another
embodiment of the invention comprises a first object transport device, a second
30  object transport device, and an object polishing unit positioned between the first
and second object transport devices. The object polishing unit comprises at least
one polishing surface, first and second object carriers positioned over the

polishing surface to polish the objects on the polishing surface. Each object is
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30 [0021] Figs. 3 (a) and (b) are top and
cross-sectional views, respectively, of a wafer relay
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30 in the polishing apparatus of Fig. 1, in accordance
wi BRIBY RESCRIGONRINTEEGIRAWENGBnvent i on. 7

[0019] Fig. 1 is a top view of a polishing apparatus in accordance with an
embodiment of the present invention.

[0020] Fig. 2 is a perspective view of polishing units and a wafer relay
device used in the polishing apparatus of Fig. 1.

[0021] Figs. 3 (a) and (b) are top and cross-sectional views, respectively, of

a wafer relay device used in the polishing apparatus of Fig. 1.
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_andh{?@hoﬁnbodl ment of the invention. 15 [0038] Fig. 33

Se@ isgp view of a Bol|sh| ng station, which can be
0251 t neFigpd) and P Aty aipp sicataud agide miey, of  polishing station,

(?ggggﬂé@tgégs thg cﬁ‘rpﬁg ﬁk@ﬁ glrecgp?oigm\:r}gtae‘lgafratv%m FII% 'Tvig%géo(P(E]ance

uni Yigh W{ﬁ’ﬂ“{er %labpdy@en!i@é@eurwenﬁml pol i shing st atl on of

o RS IRl o R iRl B RnBE S Sl

of theeolishiag epriardtupadFig. dnin af@ddbhpe Witlyoth&GenitHdmndnef HeeW
B‘gbﬁ g\@fer relay device of Fig. 35. [0042] Figs.
(l and (b) are cross-sectional views of a
1s| oe[ﬁlﬂﬁmd urfigads an‘dJD9 arsedop \ﬁeW bed aelfieview oF @MOIQ;BMF c@tie,

4 f) are sequentia
cr os & e‘gbv(?%/r ‘3h1$ ?fg gcglln ﬂt? ?‘)Plaé%ia%@msl?ﬁ Eﬁa& ip ggsorstance
th®v1ﬂﬂfneﬂlell‘@blﬂ)y111ﬁkﬁ‘11bﬁﬁe mfverﬁiog 35, illustrating a
Eﬁ@ff Io%i ng a wafer onto a wafer carrier.
? Fi g Fig 20(@) AdbLAE HPyisAL die pelishingwiationef Fig. 18,
polﬂu@t}aﬁ@ \%&ﬁ%cﬁn dhd uBSAhL BREE s Itegb ?{‘v mod' ment of
0

the inventign. 0045] Fig. 40 is i agr am of
205 A¥2Abd fcfrlgSpalGa)s nrgt@byl@wss of fotishirgg@siodavdechwiat he used

angt e hoBimbR PR Ms 8fFib.Ne; ai #X&'ﬁﬁﬂc [091%4 orkbo'ifl ents c%f the

a flow diagram of a nmethod or po |ng
acévenligice wi t h anot her enbodi nent of the i nventl on. 8

V\D[(ﬁggﬁl Og%‘?& E)) 1sC;r {oy§?egxp(ﬁj a%%ﬁglﬁl?g station, which can be used in the

polishing apparatus of Fig. 1, in accordance with another embodiment of the
25  invention.
[0031] Figs. 23 and 24 are a top view and a side view of a polishing station,
which can be used in the polishing apparatus of Fig. 1, in accordance with another
embodiment of the invention.
[0032] Figs. 25(a)-(c) are top views of polishing stations, which can be used
30  in the polishing apparatus of Fig. 1, in accordance with other embodiments of the

invention.



[0047] Fig. 42 is a flow diagram of a nethod for
pol i shing objects in accordance with anot her
wenhadvsant of the invention. [0048] Fig. 43 i sCauSk@mwo12348
di agram of a nethod for polishing objects in
accordance with anot her enbodi nent of the invention. 5

DET D DE Tl th reference to Fig. .1
a pAP D ng " opa o I8y Otk ek i foR gk i the
enbpalishieg bpmifatesel Rig. ésiantcdrdanedtvito andtiser dmbedimb@hs thei g.
lis atI op view of the 10 polishing apparatus 10. The
pol Rl lﬂﬁ' apparatus 10 conprises a polishing station

20, [0834jaf er Figamitang8ttettop Oidw and Wafde iieUdRoligiss dtidn,
104, a first fer trar&%g%rt _S?‘evi ce 150, a second

haf EFPLHERS SN car be heed 3 e Polishiie apaiainsel Kig. dn iiAseqrdance
devivERanoldd em8bdimentwtiRlinwhea@ner 220. The polishing
sta@i n 20 conprises a first polishing unit 250a, a
secdftPlpol | Eig AYISAiPR Viewoba palishiiesttignhish aep bersed in the
25 01501islﬁn$ bppatateIr®ig. 150 hedAYnEEWHIE SaodRY me@dilﬁ%ﬁ%? fhe
wafer relay device 280b, a third wafer relay device
2808VeIHAR” a fourth wafer relay device 280d. [0050] The
onaf @o3d)nput ik ad wgeag ' i
1Waflgr.s ]_or Qtéﬁgstro@gﬁ%g’?g%%ggo | e??gi?%&ggé%ggﬁlgegﬁg% eby
t hepohishing statinp oftFég. 2Bn 20. The wafer output station

10 oo ] . r.s.ar aqther . .
oD o BB D8 GEAIF el aEh 85 Bl haisyig stton.
cl aaspectivisly, whichpan beited in the palishing 2ppasatak dffiéy. 1yafatordance
cl eane 20 especti.yel.y. The wafer input station 102
ang‘%lt&hgenoélﬁf %rﬂt;()d?&s%?rgtok%‘ﬁ “ivﬁﬁtl%y be configured to

150 ][[pms eTEuFitgi Tﬂ i¢ asdpotiew ba ﬁﬂ&ﬂiﬁgﬂdo abi wémlcaﬁ f@é &ed indthe
waf er.s.. e i shi ng .apparatus 10 can be confi gure
o rOUng bl oF Bt B.if REBiBhes it R eromoadimentol bie
wafigvenfibh. put station 104. In such a 25 configuration,

vvafﬁrs to be polished and polished wafers are _
acdB¥%tbdat des-BaGe{nsre trp views ofpalishing wiitstthas cait bersed @zthe

[O%m}higg*g@atf(jnr@pig\/\@jer transport device 150 is
confi%ured to transfer wafers fromthe wafer input

205t d0949h 102Figy 3P iea jsbematisidmyving efid waferglay Wi in accordance
S p%{hfdn(éﬁ{yoﬂhn&{‘&thé f)rEsceBt i}qgé;nﬁﬁ?.t ransport device 150 is

configured to transfteer wa romthe wafer 30 input

st 4004dh 10FigB6tihe tdpiviet ofths wafer wlayyleview bitig 250a of
"0 2010 3705 NP8 AL BT DAL

OW. ransp e
c orefip gsed éxdthe ovaffer acisy daviceaf Bigs3f.r om t he pol i shi ng

t atl 20 . f | 220.
255 p B3 oo 18- SO VBB i PL ropsr el e iseftheloatend:
c onhlogd eigcbfitie WafieRY A4viEOFFE 3PCMdd2BAO4Odeckd £ loading a

tran§fer wafers fromthe fourth wafer relay device
28 3B PR U P ng station 20 to the wafer cleaner

\ﬁ ]@%(}Mp desg4.i3966l 16w ARbRRIadhd hdtoPYblisTing objBkts th
accordance with an embodiment of the invention.
30 [0045] Fig. 40 is a flow diagram of a method for polishing objects in
accordance with another embodiment of the invention.
[0046] Fig. 41 is a flow diagram of a method for polishing objects in

accordance with another embodiment of the invention.
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transport device 230 is configured to transfer wafers
fromthe wafer cleaner 220 to the wafer output
woeteaiiooss1d04 or to the wafer input station 102PCa8IS2004/012348
described in nore 5 detail below [0052] The first,
second and third wafer transport devices 150, 210 and

215100 e PR R B SRR P e B

be mmm@dmmnﬂh&mMmamnhﬁnm@ﬁobmehhanmnnear tracks by

res ive Ln nech nls not

exaﬁ@?@ the s ?éstadﬁo e%ggfam 0?5 dfeyi pPBSIQA%?\A@%eCtS m

t r amspaaticecdth anoterldfhodAidit afttle 236htivRY Cconpri se a
obotic armto handle a wafer for transfer. The
irst, second and third wafer transport devices 150,

210DBETAIA39DESyR#PLIONNAt | vel y be configured to
conprise dual robotic arms such that the devices can
handle two wafers at a tinme. The first and second

?(149]t I an§EM refebl@¥é foaSg. ]15Qpé!ﬁﬁ1 %%Qpa?ﬁﬁ(s i3 Qefdance with
configured to turn over wafers ore 15 transferring

th eaf\/m@ﬁlgnqnm the Piseant EINprHign 4t @@frrtmd 2Bigahis attop vigw of the
jaf ﬁfhsl‘ﬁh? Apafansd®, The g@l&ﬁﬁ%o}éﬁi t s mlse-mﬁaoﬁlﬂﬂé%statwn

waf'er reflay devi ces 280a- 2 ree
uni 20 a wago anpzsmﬂoarl@ZmW@fntg%@wt slatganchi4 za ﬁlahwder ﬂr:import

t h edefvlc'éﬁs'o Q%géoﬁﬁ Wl é%ﬁ#og %Q\ﬂ ZSIO 2 %%rg a?eﬁ g‘ﬁgs%gﬁ\ggvme

rst ’and secon gr ref ay devi
2 8 (230 md@ \Qz(fetséeamd&po [The polishing suaHOMmpms@Qsﬂirbﬂ polisting

bet the se and t r.rela vi ces 280b
and 9700k A3eGR R ' 260 e rEpae b Bt st
15p osrelay dg\e«éb 186h, meﬂdh@fergﬁhy dlev&fé?ﬁ)l@ glrtlﬁlh;l ﬁ@f@ﬁfe}a&@lﬁﬁye
e 24| Preferably the polishing

unljtgg g g‘?‘gﬁl‘é’f%‘gﬁ ¥ Vl’f’%\J 80d-near manner to nininize

th e[omqit h ofhd xhﬁeﬂﬁblht%fah&g 164 REbRModbs s@ficbhdueft Eva}%i%dor
pol i shing units 250 may be arranged

Isg ¢t POIPPPéa‘Q? %‘fl%%‘@sbe@@llihé%hyE%Ollﬁh&ggmeﬁl PhgThe wafer

p ol dusut §8kidANIOl ccbrin s $@MBond@Stor xlviﬂ‘:‘l% bf 8h&Edol bg-
The wafer relay devices 280 are also arran eg In a

20 i rRbigetsitha Reve been prlished and cleprediydhepodishinggatiqnolli aat threg
st EWa{f&rble%{;)er 2@5 rhég'e t’[%g v&’aﬁer 'i_'ﬂ t station I\@% 8nd the output

speC| i cal rel ay ev ces
| i retedion QO%mahbﬁg@mﬁgur@ﬁ tot deatprisomultipleciiotstb aembnnnqmlate282

Of rﬁﬁﬁplx\@faf&s ?’1\%‘% é)gil néda‘%éé t%g'l(‘? §a91nl1%rc§ Oiel&l&'g %grﬁgrlsthe

I i near” manner and-u
parvkedet igut sthtkinr 1 02 edtect thy eafeaskputgtafiasi (4. dmsychas
|IIus r at.ed I, ay devi ces 280

1. The fer r
ey SR P8 o i st PRsTed o Roes SRSt heen
t mOge&legi’mhm walgr inpﬁd;ta‘ﬁlbﬁi-loml oad 282 are equival ent, as
il ate ig.. 1. 2004/.095516
c%ooﬁﬁf%@ Q*%fW‘@HSPPH eyige 04p eonfighisd & anster waters
ar gropathk @dfed inphi\@4tlon163 RAGE bM%hiﬁg rst‘ﬁh&gZdJ %blte'sﬁ&'i"ﬁcaﬁ? e
portion of the | oad-and-unload cups

podirstivsfs drapspast deviere] Y0 ineqniigwed rqiganp@r wsﬂqurfg)m o [vesiger
30258npustatidnl 10844 Ak 8kt Wt tdlay device 280a of the polishing station 20, as

described in more detail below. The second wafer transport device 210 is
configured to transfer wafers from the polishing station 20 to the wafer cleaner

220. More specifically, the second wafer transport device 210 is configured to

9



[0055] In order to mnimze the width of the polishing
apparatus 10, the 5 wafer cleaner 220 is preferably
weoasiswsmed such that its |onger side 220L is Paciusgno4/012348
the | onger side 20L of the polishing station 20, as
illustrated in Fig. 1. The area of the polishing

* o aa St G R Gl UKy SFL Al Y el iR

20. to[thowaker dlepmenddOpas desdribed dEmme @sta? Bélom Ehs fhérd wﬂérer S

bet Er] ol i shi
uni t S%E%IE@J %&%BIS Cé’gﬁ Ted ql@e A ngl \§r8fni h f?18?{’§r£é% to
B 1G¢ wBfer Butpairsthtion 16 on tb thesvafatiaght statidr W2, és,debcﬂlb%hlﬁl more

ill a\{uln manner. First, a |oad- and-unl oad cup 282a
he tf Tt wafer relay device 280a receives a wafer

f r ojonsije f rrhs ﬁrsvyaéoand b cBREP Vafer &%g@@ dehdds @ml 2*1451 8fH 230
transfgrs it er carrier 262a of first

PR B St b et BTG b3 AL #1856 ok ety waler

| oatgndpuit dbviceaehnbe nfdvBd 2821heaf mhdier &?’&1@ ﬂgea\“ﬁ'g&rs pyel ay
devi ce 280b transfers the wafer fromthe wafer

caresReFivEgpsarsirive mechanisas (psishasinngds ampxanmbo thetfistt feeond
10vaf i tRiad Whter A8 ik €505 @Rpe[hq 238 ma& %&h&%e%@bﬁoti%%% to

by the pivoting notions B and
| odindls @-Wakir derdransfenp E@i@’ﬂoﬁ‘ecmd@nd ﬂllllddvafa’ftmnspoezl dayices

devjspe
car PP P38 250 AP Tty O Lol AL L ot s
wafseeh thaithe devies gan lehdle two BBfetst ndimeolThes ﬁrsn@dlmcdnd%ﬁ@

o SR 6o TR o RO B PR ly B B et

1% r dresbfenimg theewaferd ér the polishirgzetiomb@indaa kel vaifer2fageraho,
theret hét{leé,pol i shing unit 250c by the pivoting notion
PREVEEeond waf er transport relay device 210 then

r e M0853$ t heTivwatber wafféﬂﬁlay ldevicds 280k-290d aHinite @l@e&fs&ﬂlsﬁﬁg tnits

ourth wafer relay device 280d, and transfers
&58%-%5%@(%?”%6 RSk Bpmer el firsbpplishing it 2388t

f efpREiana befvebh the figst aﬁ@&c@ﬂi WS IQH H&Vides 288Lar@R0b, gﬁe
er re:;;']ég?{1 devi ces 280 of the |sh|2‘g station

20gr ée‘fOE}FliP ingdgit 2f el pasitiongd bP@egbuhﬁ steondjand third wal6Giay
a n @e%@&@S@B‘ gd 7%0c A e th8d {/S\/ngg hﬁﬁ2%ﬁqp%o%gloﬁéc?ﬂg?\k§e§rthe

is a perspectlve \'/ e sec

%HW apd\fowrth vwaferelay Hevige 289¢ aprb?80dhi ng uni t I30 250a
it 2L 20 a{:aEB}I thegﬂ;g gh 1Esn2|%? 91%@8: c% %5? 538@5(%8‘9“ to

polmlsmmrﬁqht wbitleoizﬁﬁpdrsﬂmg statidre20, asillnsteatedds 5] Yhe 260.

Lishin able 256 ¢ rotated . or orbited
{?S(?ndr‘?y mtsgsot 63 geéfﬁsioﬁ %H’:fdit%ﬁesrpﬁ %8 MR t ached
omnelghlift&lng @bi1§1h1gmglt§ 2511 ae 2bfe, hoillushesdie Blg. BMthel#atiQelay
2004/, 095'}8‘} / US2004/ 0 2348 nmechani cal pol.i shi ng

pr 688EE COAMSE {3 IRear waaner g faingpize e avidth of the e s

copbl@hmgrwmam@%s URsREd ndHi@, JsHé SeciHRAN, ﬁ@lv&afértf&ta‘y as
KOH ar eagﬁed with the polishing pad 255°to polish

sefPEEEIdaR pisinGal angeg sueh the lva@rﬂnﬁgmlmd ¢urp382 phthe wafer
30T Urdld}edevidTIN0l 56 sﬁloﬁéﬂm(éQﬁ‘lgértﬂxé?ﬂﬁr witen $he 1BacE AR 4N

the surface of the polishing
cups are parked at their respective parking positions, as illustrated in Fig. 1. The
wafer relay devices 280 may be linearly arranged so that the distances between

two neighboring load-and-unload 282 are equivalent, as illustrated in Fig. 1.
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5 pad 255 during the polishing process to refresh the
surface of the polishing pad 255 for proper

woabi4giasaig. Al t hough the polishing of wafers aPeT/US2004/012348
descri bed herein as being polished on one or nore
pol i shing pad surfaces, the mafers may be polished on

o0 BEh S 35 6D B R o °

260pasiivops,issms pertlmb’éthe h}ad-land}unlaﬁﬁqupamz aayhy ﬁdston&i‘@fei

264 -and-vertical driye chani sm 266.
thgiri] el?hﬂo%n sﬂm§g%lefs 55 a]&ﬁg <¥ B lﬂa ld a
s enﬁﬂﬂﬁﬁ]d uct &r ordafte migithéde thdaidit Sfehespolibiaae agpardnl€ 0, the

er,.t i sh s faced toward the palishing pad
§5c et Geaigs 2B BPRragly msonseLs Eb Aok e ek AL ¥ Home
r ot taé longerasidd-20E roff thé@i_lqhﬂﬁﬁgvs?at{aiﬁ obaRi |11§I§tr2t§<§ 1ntI|ri% QUIheLRE of
he rotatin tical drive

b R ish P Slstion 20 san prea souehly P BRI RisBnEiapiss D sal

dr|256bmmlo$fmp3ﬁﬁmggst@frohgo waf er carrier assenblies
mounted to a top hou5|Q%@structure (not
280 gan

s h dm ]of t ke pefes @hiy.ﬁi@wgqs wafgrebetween wafer carriers
100 Otmh-ﬂlz@é'fq}i 1&1&&@1;@@'58@25%% %ﬁ%}lf %\?\g 8815 191Lt?ons|};e

rotational and vertti cal rmtlons arrler—
26 B.tGdd Egind hes dsatrasedt iodig dr mut@fogmmg nﬁﬁﬂer Firstss load-

t heypahthi Bk 209 o¥ Bk tﬂtrﬁi @Jafeﬁj él 8 hag rgégl\%gg “@331‘ from the

configured to rotate carn
r otfist wedertttrospooiierice 5D amirtlnanetransthtaﬁltto Aedvadtrcbatrier 262a of

Ver fer arr erti
o S8 eotisTRY Bk 250 o it i B Nevy adSadispdplofhs
150f cup QSMfehe waord vefer rdlaP dévidel2B0b Ghieters e Waﬁbr ﬁ%nﬁh@wafer

their l,0 unl o 0S t|o s over

o Spiel PR g RGO 08 The welGF eaher 262 thasecond

Semolimilm?guﬁﬁtCHSOWBff ﬂfefp,lvohhgm‘bﬁ&%fB SAC.1 RES, 2Bdd-MLurdiBied
Jiishjing, 25 positions on t he respective

po |°P8f%?%?goqﬂae&§1%5 ef telnderies £80rdmansiens ghegvaderdranmthe s fer

PO%hiricPPERbRY tHeBcdhn %91$§Hﬂg\ﬁ%1t Q@@@%'tﬁ@wﬁ@&aﬁﬂr@ﬁ%f the
mechani sns, 266 to press th waf ers hel d

20¢ g thirepalishipe ugih 0o by éherlﬂé%%léé fiotiensd ppdBi Ngxtpwgd-zlsis
[ OQRRhd 55’}91’82%&‘ ﬁl% f&ﬁ"!hayafg‘?glhf &ev%,%(%@@ MS"E@%@ e Yafer from

| oad- and- unl oad a plvoting arm

pi Vst Wafer corrier t2623>8xf tlmtblrcépcmshmg unity2 ey \te pivatilg nmbtnon &
30
corMESRAN plef iopdhd e TBACERE ML BROKG B 8%: 3 g

ar inag8dd-uilbved pip/282il nfths fiakth W28 rélsy Goiveas0Ednd Rashes the
55 P Y\%%ér?oqthe gervl%%r%e'&g?d ddr| ve nmechani sm 286. The

pi VO rive mechani sm 286 controls

pi msnhg ardlitl esféréna lio Pigt 1, Gispolibhihdenils 030 amidle Watkepadhy

2004/ 095516_ PCT/ U 20 4/ 012348 t hrough
thﬁe‘afv&%ﬂﬁ% Ralfspinggtation 20 41g & frifd #5ipg Qwohsh%zgs

t henigy 2604 bith2 506 And the Fakes 8dlayddvice 28@9&&%@5@5&@&@ 18is 2
configured to |vot t he | oad-and-unl oad cup 2 5

t hPYSRFSLYhEe¥ § W@é@c@ad prisorelayglewinai §0botba figgh pelishimg unit
30 Pi Y0 e{ﬁG tl@@e@onﬁtpoflghﬁlgmnyt%iOﬁgfﬁgﬁélﬁhlﬂggtﬁﬁ&h ¥PrEdgal Iy

nmove t he | oad-and-unload cup 282"t e connect ed
5 polisbingwgit 2@ eqmprises the polishing table 256 and a wafer carrier assembly
260. The polishing table 256 can be rotated or orbited about an axis. The

polishing pad 255 may be attached onto the polishing table 256 for chemical and
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[ 0060] The | oad-and-unl oad cup 282b of the wafer rel ay
device 280b illustrated in Fig. 2 is positioned at a

weoandioassiposi ti on between the two polishing uRCTRIS2B0@12348

and 250b. The | oad-and-unl oad cup 282b of the wafer
rel ay device 280b can be pivoted to the wafer

| oagl=@38k r 10 carrjers
e PR G B R
andeantainipgalykriye panticldsiand/dr &kmﬁlmalsrsectlﬁqs Kiohy IafeaSecDWnIiFﬂﬁ

posi e ka3 SR BRLPH SR RtA B rpSroliRPaRfis 320 may

posiutthereomipebesw path eond@gpercsis e conditfon nhmrfacteafﬁhe?&%@hmg

an th referen

B o238 gt B bolhing iR A Bt S Be purtsof e bubhemna
st a@SSdor }ﬁﬁp&@)okﬂﬂ'ﬁfgt Iﬁh’fhduglﬁhﬁgolﬁhﬁg BEWhRrsWad &rscr'il?eh B¥ein as
deV|ce er relay device 280b or

t he SRk Pé’m} @l"&;?na 8():“@8 P.?g%lg Pad e iases fsoeptersmgy be pelighed
| S d dn®PoNsheny snffaéefbﬁcw\@faqfohEiﬁlllgf‘éﬁrﬁ@é’d)f%%oﬁﬁﬁngn blg 3(Db)

oss sectional view of the | oad-and cup
ia%?csr lt he ﬁ&ﬁ’ewa ferepuiipr apsmbly 26Bepnarisey aywafsy @m I262191
10t hecatrien ha@Q6420d b Q&3 aﬁﬁ-vblltllcéﬁl}ﬁ/@fn %:ahﬁm':%gs Thé &fer

and 3( bé t he | oad- and- unl oad rises a cup
ba<8rms0802 s designed |t%§01Q9§emlaondu¢tplewamch ot oot afthe

3 1Q7vafér' th Bé Bolm’kl:& s pdc8d RO&A tﬁ? péégmgég(? %ljd 'l(HélvKa[tﬁ) T garrier 262

nozzl es al n channe ' st
ch aﬁ%mecseﬁbto éhﬁfoﬁitls&-@mﬁvbrtﬁdaljdnﬂvech@hmﬁkm 36’62thr6[igli‘ tHfel odirfér

h t
STt R < B ve PR R ARORGOL 760y Sari s s
1525 apdrzertical gitiveimestaaisns 286of ofliee welfed bdirrleﬂ'a’éﬁﬁﬁﬂilleﬁmﬁ gay
o VERAREE SRl B nd B Bl yob s i P ond e
t o rotutive-akdhvertich] drivé mﬂaﬁ?ﬁbﬁi %@39%(?8 ﬂle:f’gtgtlor{ap%ﬁa/]ertfgglf h
r. n e er ra are nounted on e
%‘“6‘8259"&%@%5% %\gzwr%g e’o"i’@“%@ﬁﬁﬁﬁf@é@aﬁ 2h%| Bhust
t héheaemtigg-and¥ertidal @ive@Ngehinieh ddd it @6nﬁ§gre§%)r e &1& wafer

posi t. %ﬁ at the center of the cup base
200§ FEpr yiretalipgihe eeragoted eartier shaft 204 ap éUYmtllany move the

CY kyiafed 6£rr1§1%2tb'9rv@#ﬂﬁ911}arnj)\hﬁ%th9 bocﬁ'ng&ecig Q%rwr‘%ﬁaf’t %%4” Shfat ed

in Fig he Ii'fter
deRpsitions of v@éer SHECIS G0R rllualramh‘lerﬁg 8 agrttleir wmmoadw er

rat SR postRE: et a0 BBl PR EER Se i el unibhozas

r ufsiydeondactan/ wafarsothermgfen cpriies 262 arenfosedowthe the ﬁoﬁﬁhlﬁgg)o

25 h a OSQIO?H 6{]1 ﬁl%qe E&ﬂ?gégﬁgﬁnnﬁ é’ﬁ lﬁliﬁ’éa{ @tﬁlgagfe% ed o f oad
| i PQSEIOHS bythemehpectﬁeaommgmmnamadndcnarﬁm J6 &&E)re§s| thd d

ch erate a fluid  supplied through
t h‘g' fsrhs?fa Byt ? 8 %"’ﬁﬂ% P 9%2%“0 e f‘?SB?félﬁe plishing pagse55
ex@offle of Battewdfef felay de\tl&w%%@ﬂﬁpﬁ@s d3&@-andaRlohd EdPI8D, a

30Q can be and down the lifter cylinder’
owvﬁgﬁgﬁ&n@gg %‘g@& .S‘éaffo?fg“taﬁéa gwebmg-wl vrertmahdrzlvrshe

30 | i ﬁié@nﬁm&QQSS.amh@l%ad brid.@fload cup 282 is connected to the pivoting shaft
284 by the pivoting arm 283. The pivoting shaft 284 is connected to the pivoting-

and-vertical drive mechanism 286. The pivoting-and-vertical drive mechanism

286 controls pivoting and vertical motions of the load-and-unload cup 282
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above the top surface of the cup ring 295 to receive a
wafer Wfromthe wafer transport device 150, as
wohkbugwsased in Fig. 3(b). After the lifter 308CT/US2004/012348
receives the wafer W the lifter can be noved down
bel ow the wafer tray 310 in order to place 1o the

waf .he. wa ray..310. .[0064],.The first, .

rmul |°|c“\éé ﬂ%é) szq%élg S%Aef{)z Stélraéﬁf%%\{og g %q'?e h@ﬂﬁa s Piyfime s
basweerti@00riwndedhheisia 286 isctonfiduédab @ivoohe ﬂ@ﬁ-aﬁ%@nl@ﬁ@cup 282
nmoupt ed. gn t he p.ri.ng 2 s il)Justrated in Fig.

3( by hg“‘f"’uo?%‘?c egr%lv °§‘B§ 81‘?%54’%6 3‘2‘1‘%% PHANEAYS % tfis niyating
congiaftagdltd verticale mee€ M8 thatilanil-dnoAPAPHIZ2 Ff dughdhslcdnibicied
can.s&yay a, fluid, such as deionized (D.I.) 15 water,

whi RKOYEsB¥ppl i ed through the second fluid channel

372j006t8ed T irhé Bad Bn@unload RBASED bf thdVRARF reld bépd
thmgﬁ Che A e b, T he dr?idr’{%éﬂf’r%t%’ot
sh

ratqdgp Eig 2 WRasitioaqdett 8 Rerking positiepsbetwean)theivew polishing
a WafigD50d MAD566. PheA6KBsd-RRSf Qﬁﬁ'i@%g?ﬂ%ﬁzgasfé}fr%%g ?evécrgz 9

| oad- and- unl oad cups 282 is descr _
( b)280b gambepiveied rine whferloadandsuendeddpasitions aditles tob vafier
4 oagdy I -1 el VV/ i
1 AR R N R SR NI BVRAE, o
deslinei vatker wélashdevices ef BigQeshbw theit the 18(dand-untvad cup 282b can be

unarSpRet fARaEseedRe Kier g B URIOE bRfiaf ol e eapifive
i | waferaatrieds 262akbnd)2626(a) . The wafer carrier 262

co ises a.lketalLner rin 89 t onfine the fer
durttTa. poPtEHPiREFRs o it dakandigs the waer el devicqrpn of
1570 iélpalihiap Statibre2 Mg ldevcribell st al deh@ic waFerrB8 @ HMESE, Rilich can
th fer cabryi er, 2?50 usi.ng a vacuum sug&;l ed t hrough
vacliif WHEREY doves2S0her thepralis elay deyiced8a, g80cqmpp0d. Fig.
Af 134) i§ DRPWARIEST th whRE RilayQdyiby 2407 fFig’.\@Flﬁ lis £8bdsl setionf%view
the lifter 300 is npved down. For unlodading the wafer
f r shthereadzppdamload cpp 242 ofdhe waferrglay Heviees2d-of Kt B6a) dlae
CURhEBZ obhe vacuum provi ded through the vacuum 30

channel s 7285 is renoved, which rel eases the wafer W
20 r d¥@2he waheillustated io Figa63a) A B6h)1thelopd-hudnlaglcupf282 he

| . . . . | d-.un|
co ROl RL B, 3 a2 rins 0 hind g SRACRRG O AR
D. Imultiple aozztes 840, tshendafultiplcmzzlee35026 arain chahie 360, a first

old.shi.n ion 20 of. Fig. 2004( Q95516
A EBET 5 T 45t ol ot 125 P Mo B0 3
be muydeednrzytet lrrefrl;ﬁiﬁ s@irces igbt SRS dlrbﬁgﬂdhe’i;ﬁzlgoztg@ aﬁadgy BB
28 and. 28 T second wa carrier can be
Bwa eelav"g&?gtsﬁa&f 280 bR fagh%ia{“r?ﬁ 360 ke e t9 & @radn pamp
282iwt shdivr) d6ughkhe pivbiidgthriv@B S areidhd pi@btingZB4E 26N silar to
washed by t third and fourth | oad-and-unl oad cups

28%‘5‘?\"6@_ annely 8679 3Bren t hough a specific _
C 0;}6069{71 rat i cap rihb 899 ARIAREURYA0 afedRor @R ondhedplise
waf er | oadi ng and unloadlng procésses have been
ded80.i Breedyaferiayidjfeowprisesiahiole ot thheanterawhicloelto wearl lifter
30UNLORE) BEHoSiTSndA: heRBer JrAP uP 828806 TSk fdr 860 £BnAd
to a lifter pneumatic cylinder 304 through a lift piston 302, as illustrated in Fig.
3(b). The lifter 300 is a wafer handling device to raise and lower a wafer to and

from a wafer carrier. The lifter 300 is preferably made of soft materials such as
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wash the wafer carrier 262 can be used in the wafer
relay device 280. [0068] Wth reference to Figs.

wo e/0081¢ a met hod of processing wafers in thecTa82004/012348
polishing station 20 is described. Figs. 5 (a)-(n) are
sequenti al perspective views of the polishing station

e P oa O B SR S TR 1B 0Dk s i an3 i
poss$mallsnien thie Stlttﬁme aren ©f the otaifer beipg hiridivgl hyalsd lifen MEheXifer
Xb, C}%ﬁdé%g4 édcgnﬂ-&{l%td\@gih% first %l%{d c\l}gﬁq%%@z afi 8§%§T§ﬂ gy 3 glu16 ¢

ar e “posi tione respec

un| sapligugbiongloths fiose ﬁmdtohmnebﬁ?pe (anrogen @@d ik 8hd ﬂs@rrlpﬁhif@l&
i,s supplied t

56 d25
$netyi figf e 45 st %f(’&a‘bb%%ed&tp ¥ SOYS’&B}( rbﬁdlﬁer
poscwmdm 30Xasihythe bmséuw sﬁthmfpplﬁedtﬂm SR Tiftef 00 &8 bd FRed

I oa O(yfhtg‘e H%ﬂ Y Gcec‘% efg‘E g 39%0\?6‘%%"& at%gf?rh\@ frofthe prafer

| oaeenget denlcoas), o divktrAd iafFid. b fwﬁélt th¥BR&"
262a ov the first 20 oll is 1%1 Eb) | e 256a30gn eitvﬁ“{etrl%e

| oatder Wethe lifter caphe moveqy dayyn Q?lct"h@,ﬂe Waf% trayAf in ordar ka place

0262Bewﬁfé9mnthé‘wﬁfe9tra}5ﬁﬁ)) the first |oad-and-unl oad
82a is pivoted back to the parking position Xa

an do?% n a E’@c@ﬁﬁn%ﬁﬂé noxggesi340 exgpmivinted Otldiletthpof the sip base
| oadoaRdthe ldEUoH@gmﬁ rgné a&@ﬁ?{lﬂéif&n tﬁ@fn?p rin 299§S£<;o rt

devi ce 15 not sh e firs
2625“51%@ is. 3(ble Therdist awbﬁeond/kbzziss Y anll85Qarkicsinietigd to

pa shi n 6a. ,  After
poqllls ?ﬁlﬁh F%@E‘ggélg? ftaﬁg%k 8L ° ﬁ“lgmsua%as deismize Q{Iﬁ?
15t hgvatqr;‘ahlch\afsepplmdithrmfgh t]i’eﬁszeonds‘lmd ¢hiaggb] BYD MUl Gluid, e.g.,
ol i to d- unl oad
BOSI %ﬂa aft% alqeﬁ%?._ro%gh té? gffm{h Lg@gﬁ’&ﬂ dramn pump (not
| oabevar)d- unl oad cup 282b is pivoted to the 30 wafer
first wafer carrier

260Fha 1 AR sy e Pee o s 4o idnagh st pscone

f i psifornit ®F of@sf th€load8rBun]bLQ(3d 2421 (
second Ioa%;and unl oad cblljn 282% SF‘%/S?,?%E’% @gs ﬁ(Q)eand(b)

e frrseausntial srss sretionslvisws PWl% l@a@&anci h@%’e@@ rzaz wéfterrthe
C akyafe? W 2535itiand &hﬁ@w&f@ﬂ% 3 16%5?‘3\)5&1914/ dBseB with

PCT/ US2004/ 012348 the first nto the second
c afsiprencese Pig. 3( ﬁ@’loﬂdw@ldfulﬂw cWp 2 &Y is transféread thﬁesﬂncm

eMRh¥re thd\Garts <f abtier b@?% p@ %qlﬁiusﬁ#tgd gn8ﬁzlg dt(%é R \é?vtg er

to the wafer | oad-an p03| on o
wa FEFieIcHR cpeprises 2 setainet rtngéﬂ9 tcomdfing the watet dmh cﬂéushﬁdg

250N tde r er 2 N
\b@c 3 NEJf{ti t?’é 1 ana‘gbsl,sg%o ng ulpggfg ﬁNc'fé‘ﬁE?P gléegl f@u‘ﬁ Eec?g%by
anthem cagiee2q3i vsmgadabanksuppliddtirongis e Girh ¢Ranpalk B33 as
po Irst an econd waf er
CaP bR U A3t Rt SReRE bl sar 16 the
wafifers ows maovtd dén UBdMGIdabiiag Rl viaFi e B8 Hafed 2RI
255h a} e first and second polishing
onto the load-and-unload cup 282, the Vacuum provided through the vacuum
30  channels 285 is removed, which releases the wafer W from the wafer carrier 262
onto the lifter 300 of the load-and-unload cup 282.
[0066] The load-and-unload cup 282 can wash the wafer carrier 262 by

spraying D.I. water onto the wafer carrier 262. In the polishing station 20 of F ig.
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tabl es 256a and 256b, respectively. After the
pol i shing processes of the first and 10 second wafers

wohowndsae are conpl eted, the first and secondrP@afuszo04/012348

carriers 262a and 262b are lifted fromthe respective
pol i shing tables 256a and 256b to the respective

waf er. Ltj 0Q75] I n Fi ,
(e ot AREVEREsHir23, BATE el by ik Hedimpd Srghloagy
282enleadecups Y¥Paadd 282bt Hibe secbad thﬂacbrlaerd6mblbamaﬁ washed by the

Do afim b CRLAE o0 RERA 2 M By i e

seci2d cambe Washsd bywht érisl M famid 1MH-dndamldab euds 2!82& arﬂlﬂlkzd

ec waf e a rs 262a a d 262b, ... respec
T RSP EpH pROACuRB Ry Attt Pabend-unlCadbup 282
| oaﬁrdafsdrvaﬂ‘érl l&alﬁagcunﬂ anla&ai@g Pr0€kssed &av‘e aaele d&bx\ﬂsydeﬁlyttsapetcﬁe
nl oa tions of the second

r.l oad-a &1
i Seyice g6 it lond ool St tasnd g the it eRaar F3nd
t hewsheRaRNchriidr262 catte@is&d M@hea\ﬁ&fer ¥y Wevitdmeosecond

and third wafer carriers 262b and 2620 respectively.

[ 00EP9681) n FiWith msference toffidess e amethedpfrtocessing wafers in the
1d oashiRms alierh is HRerid2 pigns a% %g%?e & @enﬂ%l‘i@kfsﬁgc{]ﬁggféws

to the respective parking posi ns X
sechﬁhep(dﬁ ing Betien 0:p ehrovetie prasess spBRhceand 2620 poI i sh

B pane e NS E o b S Si0" B bl ave

poI p@hmngi at kel respe 556 Iparking pRSiGans X XbeKt andem TS wafer

e SO RGPS FRRER b ed o edteBltm SRR e

1Nvaftelload@Dmuer[ssweﬁﬁéfms@ndve&ﬁﬁehlﬁg fables Ei@deﬂbQﬁ&i Rh&. A first

SRS Slpt s B s St onland i 125 Auhe mokhesson

|n)Ea@ythEﬁJrs)twafeh&aﬁsbd)rEdevﬁtféde)QﬁU’t%lliva' ad- and- unl oad
ivoted to t

2 282 fe
ﬁﬁ‘éﬁdc ﬂ&a& %@sﬁh? %e aéfcmé H’é‘(’%‘%@’@r’?&\é\gﬁd’“to?ﬁdﬁ@l the

V\/afv@dffer 16&-4rldAmFoad PSdHi A tHORSt wz{f@tsdaﬁ{etr by 2 é(/er tﬁ@ rdg hen
receive: the second and first wafers W and rom

20 hpolighinggbls 2864 amd then pgds thedistywaderSV b enty ﬂmﬁ;tstzwtr carrier
respegtively. 16 WO 2004/ 095516 PCT/ US2004/ 012348
[0079_} In Fig. 5(k), the fourth | oad-and-unl oad cup
28480713 pi vistlig Steictke finst lond-apanidpasipup @824 is piveteddackTinehe

t hi
wnParkifRRT R Xa i 86 SUBRERARr W2 PRl ol frbipac-anc.
canmicgd c@6282a by dthet firgtrwafaddsspohielevise tin@otshbden). \ihe dindt 0
th ird. ' 62¢. 00 I.n, Fi 1),

25y pavdithchhel 8 ool g g 856 EL deibbp ik B, Pisz b the
22 g‘kstrpglishil(gsthtble gﬁﬁaXQ\f&ﬂﬂhe qahl;mirtgh@odebu dfdhe/mﬁtavawl i I}]ﬁr

C e e.secon I8 usi ng, t.he 0|S|n

2 ORI Brok Ve PG 36 POt e Faptee disking Kbt faut
poIWas?é}um ananmm@gosmont he second wafer W2 is
cog&l'eted the third wafer carrier 262c is lifted

Bhe pofitéhdil thasscendlaglandymlqad opp2§2b is pivoted to the
30! ORLTR NG RRDad PSHittdnQPF the ER& WardrShrrier 262a and then receives

the first wafer W1 from the first wafer carrier 262a.
[0073] In Fig. 5(¢), the second load-and-unload cup 282b is pivoted to the

wafer load-and-unload position of the second wafer carrier 262b and then loads
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10 wafer WL is renoved fromthe fourth | oad-and-unl oad

cup 282d by the second wafer transport device 210
woOnaoi4/effaen) . [0081] In Fig. 5(m, the fourth PCT/US2004/012348

| oad- and-unl oad cup 282d is pivoted to the wafer

| oad- and- unl oad p03|t|on of the third wafer carrier

262
Chi TR L] GG S Eoont CuSPRORo AL A wabR Rrige
f ouistemplyo de-firstdeadrindaload pu? 2824 is ﬁvmemttﬁsiwﬁaﬁlkad-@ld-

it t d then t C waf er

& v aaieR Shne 5 ey tCen B R e Rt ey denter W2

b)c/)oblh@t}féemgwhfmﬁﬁrer bg2ans po:rt devi ce 210 (POt shown) .
ven u n exe ary seguence 0

{ r aﬁ?ﬁ%‘gr ri né“g d OT%F§ Se%‘@‘?ﬁlll l%ﬂ%}@&n&adws&sga piil 2820

t heard gwofealba@k Dl ﬂegﬁct%@ pﬁﬁkﬁlg%ﬁﬂﬁoﬁseﬁ&ﬁﬂdcﬁq Tlﬁ:' fﬂa ahli®

two 20 wafers W and W2, nmultiple wafers can

t r a3FEPShWRSEr GRFIiETHeZR %é%&b@ﬁhshﬁbwgmd andrf@stawéerawmm
in m%sﬁ’@ltl'lesﬁlﬂl@lgné {ﬁl& hogh a%@ 2'551) sd'Ge %%J@%@{lﬁ ﬂun
ste rp red and

t hese two wafers have been tran
pol tiablae 6ajagd b, }:ﬂjsmgthl,g Aqﬁmthmg)l@]ﬁmg processes of the first and

d Oas@c(ﬂﬂpwéf&] S Wﬁ I{éi | & glg eltdhtﬁe @ggt hl%(rl §e9c91d é&fg}tca&ers%%

may be contro
pr eefnér2|6ébl atehidted ﬁhm tQﬁSreﬁpeGMa mgshmg uablnsziﬁa ahdh @5 6b to the

qugsq% lwalf%ﬁi qc n?o%ggosﬁ synchr oni zed such that

Tcannot be pivoted to the
S an[ﬂﬂ’f(/ﬁf er [mbid- ."ﬁ(g);i thg méamad:l ancpthﬁd 1dadHaad-ahlohd@ups 28 and

ti Si mul t us ns .and t aneous

o 26 RS e e e oot B0xi s sl disk BnEeong,
1 leSWatfblbﬁdqu 242aned Mﬂﬁ?ﬁb@velfhlﬁlftheﬁfe@élv@fh? s€ddhd ar fﬁ%to

al s ec e sinmul t aneous notions can

i nc‘i’@% ng%e e‘% E@H@tﬁﬁﬁfs t ghd seepmd e ‘f@ﬁ‘i“ﬁff 22543920 by

maked@etivelypossi bl e for the wafer carriers 262 to be

| oaded with next wafers as soon as the wafers on the

wafl8976d ar r i BYlis 2, the secondinddhirdloadmndueleat dupeAsbrad
vaf@he 63 d)‘i\}o%{dst %@221(&%&&%8 QA 985%#3@1s of the seconcti and thlﬁ(b

PCT/ US2004/ 012348 0085] In t
2Od | fadercoatriepnl62b lanch go2s andithen nad the§gmnd aBd ﬁpbWaf*;h;l W@ and

G 1] oo e sl bt @RS RRE LA f SR 20T B o1
pol[P&Hed i nintkig 56| thstecong apd dtiiddoad2éhdhmicad cups 280b and

po'iS%Qiu% 1vo?e%iLf9 Ek to t]%ehrlgéjl}eg&vg fra\tk?né? 151}/)?%6 grﬁpg% aglt?ssgcond

t h etnd/ﬂﬁlelmafafoarrmgﬂﬁeb anth62e gokshtthadebyndand @rdt wafers We and

of the polishing, pads
2seel psifi e golishih imgs Sohans A ssR hogseR o B Eie
t h Qakﬂ@ﬂ 258 a2 56t Abdpaitivaly. eer RO rbde8sds bfthE it ankd
r|3|§aﬁmgree pO|IShIn units 250 and four

WafS%‘i'On LRy J&2 arg gomplgfed, eF@Wl g thirdayafeyeagisre an
ComBh SR Wb &fe A ASHShOfes Opseeilweaiyhagnglﬁbﬁ 2%6p%nd Qﬁ6c to the

waf er 10 rel a%/ devi ces 28 n-a general form
polrespeitivg wafesiqadrandonleadpnsitivcas N pol i shing units 250

30:2 3%(”8?— waf grpid 8li¥nedfivd SRSoa B oa MR Ga1dld c%p?@SZc hEIS

are pivoted to the wafer load-and-unload positions of the second and third wafer
carriers 262b and 262c¢, respectively, and then receive the second and first wafers

W2 and W1 from the second and third wafer carriers 262b and 262c, respectively.
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to or larger than 2. The first wafer relay device 280
receives wafers fromthe first wafer transport device
wa304aassis hen transfers themto the wafer carr PeT/URBD4/012348
of the first polishing unit 250. The | ast wafer rel ay

device 280 transfers wafers fromthe 15 wafer carrier

Cr i ot oo T W Angeitteg ) DR E Ry K

devitcraskipgposifons Kd. Ma¢ tmvdﬂcarl-anétuayoad cltqv.lazess 288ed 18 the
0 f a.c e shi
3m5\k/éﬂe181§g@ glﬁgﬁﬁ??a%} ¥}§ rs t&/a ers aif% iihe’& iﬂagﬁ the

262869¢ndowe°eroW2t)hte tba:@mde/afer pavtierioRag un| ts to the

f arri her .adj acent, i shing unit
§£’g O[%b%(g [ 00 F‘?‘lgl JEHCr Cyrigy gp2c s plY(ﬁ%(l b@? 1% parking
cl gansition X2Qnd then hm thied wsﬁar mleralswcﬂtsh@ tﬂeoseb&ld wafer W2

d 0
ol aaeEe st Bl 5555 on GRdBkbASuemala oot Aleiohe Eashing
a Cb’ryde&goﬁh@ieb@m Wak6r, W2 i dohipletetafie third WABSRN: Zﬁfc ik Gfed

econ waf er transport device 234.

d
f | & %ﬁﬂ’@l“ g table deficito e rier lopd and-prlpart positiona Thy Grst
10f r onafe W1 fid edbvad ﬁﬁﬂﬂl@qo&th%a&erhd%%?oah Qu]% b® tﬁeféé@&h‘i’i

cleaning statjon 224. The second wafer trans
deVta® tasportdgkise dH(motshpwn)s from t he second cl eani ng

st ghogap 22 4IntP?g %hﬁ}1 Q{e)c'{bﬁ}& ﬁ&@%ﬂdoﬁhlga%g;yg 9&1 V\fﬂ ?(} fZl

are removed fromt rying station
freafertloasandoinioad aesmm@leeahmmw/afeheammmmstnzrthaﬁete@ves

th 1 e rst and second
cl g%ér%‘g{ds‘?ﬂ%‘ﬁg%?%@ﬁé ngeﬁ c?ré%éﬁ@ ®slurry particles
15f r dOA8ART er JauRig. é(m,stheﬂ)uuh loag-ald-unlow@éur 2828 6 @voted back to

h d
iR poSET x@and el sfenp! e Bot Fen R BPmttetourts
waﬂcmdanameload m‘;ﬁlﬁZWby theledond Wi @ansposl d&ﬂ@enztgr(h&%é%)

0% i ng 226. The wafer cl|eaner 22
L ooy "9 RiRiodih & iemp gy fertnes o FoGTiE sdposhing
comﬂcstﬁluat B iwahsdn HeaNibk skioleh 3

#JSZ}%OMO Toang ool ﬁ% In ot h %%%gﬁﬁeéln“?g the, fwo
vvatwé er

d&Rd VS myltipls walgischRbe Eesfsied andpdbighicdapntinuously
st ahd £ 8Pt tﬁéﬁ%ﬂ@ﬁm@ﬁ%ﬁ@ﬂﬁi% shlﬂg H#am‘f@fa?{ §ert®g $afls

devi ce (not shown front rst c eani ng

st 3¢} ¥ W2 havethgen mfeél\ed Sltcbnqllehﬁdaccommdat es multiple
vafrgs) to o‘ﬁlnﬁ ﬁ'{%ﬁgns' dt tﬁegge%df ands lo%d g@ 28 f,hg rlt)g 0 222

and the ad waf er rans
t hetatpir ZE)rl‘ga}f beggontroltedbudividuallst Htowevert 101stp|nﬁ‘er‘rddr thdt the

25 gl_ g&mbl%gﬁn%tﬁoltngéf és?l?{l;l §-%hd-|tlglg c? Ju?\/\ég;zﬂ*ra %}fgyge reogﬁgd gu%h 'tzlllagafe

I ons

aC bed-dadagoad ¢ups 282h@nne b pﬁ/bnsﬁ mé the @4mé WefePloBS B -unload
i nye tlon re descri 6-8 are top views of

Fi gs.
b i B oty T B Lenses Toging rptfpn i Bt
r emﬂwﬁng\kﬁbt}bns Afthe Idad-an@ustbad &ips 280 as Hé@t’llﬂﬁ withabeRAS: to
gfgt} nngSC can %e used in the lga i shing
ap%ﬁ? ng e psqpreieried becansg thyt simp ns@tsumﬂongcan
30 St Ableayd tl?@thrdu@h;ﬂt 8fthe ﬁolﬁhm& YRS By m&l@fl b ﬁ{)ﬁ b?eﬁi% @é
t S ts 4

illustrated w thout e respective carr|
anwafp)h@rrlers 262 to be loaded with next wafers as soon as the wafers on the

wafer carriers 262 are removed or unloaded from the wafer carriers 262.
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respective rotating-and-vertical drive mechani sns 266.

However, each wafer <carrier 262 of the polishing
weeaiiosse 25a, 25b and 25c is a part of a waf ePCTAIS2I0@/012348

15 assenbly 260 as described above with reference to

Figs. 1 and 2. [0089] The polishing station 25a of

F| g can bii shi, 0 station
E)0§5] l?l?thgﬁoi\}sl\fln sft%gl(aﬁr?b rentipgﬁsh]u%| pg{fmaa SIS SEe as
280901f8hmmptelawre pkumysahd prgwhmgtpad) rabe uséd wrsd1fﬁrbﬁ poBsteg
carfi.er<26 C ned..as .an_end er .carrier
of Hrlt% 2\%/% é?()bc ar r| rsrrr%lal?fglni’g‘ﬁlpﬂ]és Satigp 29 8ayve | n
t h| Bnlﬁmﬂnlpshshllgg Isﬂlﬂiwﬂfd)uﬁlﬁhda:ﬁ@ad vdrRatibh st wamed défrler-to-wafer
evi.ce ds wafers dlrectléontot

t
bt GRSkl S D kiR PRGSIE Ry kot soeter

Viaf @iterfl62 kiRa 8 S theipdlidHie gk rzmﬂmge poﬁ&lﬁﬁgf i&gn@n%a

fro arrier 262a of the first
uni {6‘0% Oa t hrm}éﬂughtth%m lighipe slaticay 20y hap asﬁndgw@ed msbgr lias
t heccﬁ@i'ﬁm@'@lﬁ@@ﬁolﬁﬁm%@ﬁlﬁrﬁO%ﬁ@fo@rf RERPR deOlc% 0, the

pol i shing statijon 2 was descri bed above’
t hePqbishing pirtion 20rcan comPriss gther meankess ¢fipolishingnts ZQQAarrd veafer
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unFhenticadsy Aftar epleaning pusssris completed, wafers are rinsed with D L

water and then dried in the drying station 226. The wafer cleaner 220 may

'—67

C

comprise more than two cleaning stations or may comprise a single cleaning
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carrier 262c of the third polishing unit 250c in the
sane manner as wafers are 15 processed in the
weoabigasiig st ation 20, which was descri bed aboveT/ulSzn4/012348
the polishing station 25c, the first wafer carrier
262a can be washed by the |oad-and-unload cup 282b,

whi g’tlﬁtl(ﬁla fn thgrocﬁnﬁo?uﬁéﬁfshf v?a#'er\éﬁgl%’r 25@{;121% ggt&gres é}a}m%lée a
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t r aspdaice d\&hhl oifer &abodithBnt28f the BreRRt in%Htf&H aﬁ:&ﬁ&ir@@@ Figd

and the |l a t wafer carrier 262 unl oads wafers

di r%gtawol’ yieyh @%%@HEPWS&HOW %ﬁ@s%ﬁratnddéwwewyaly Any
14 00&RB]of Wekdpdiishis ﬁﬁ%s b, E'SQ %c%glgn%el%e ngc#lﬁpfﬁx

station 30 in accordance an e
pr Rt AQ efFig ohinpteadyd sy pc@l@l@ing Fition 20. $iBigs. 68, thopwafer

Vi e ﬁ@%r@fﬂ]hétéakgd%t@g%% egéﬁv%gnger sﬁ'e%sé% \é\rl‘i’c} tﬁ si de
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lszowe@%;sm d@@&'dchlﬁé&%é#?ﬂzﬁﬁﬁererﬁo@@(ﬁhmlhs Jihad polzl 3 hi ng
I.r.st shi unit 250a, a

st i ses n
s ezcﬁ(%% poI i @qu‘%& hing st %‘O%a 05 Bht ta4 bﬁ%?‘l’“éﬂ‘?lf’f?@l fhgpplishing
250¢ation 20 bfuagrl Byerepyiag eel fitgt watBGHaNiS0e250 8HH 1R Set
of f re&g* %g es 28la, 281b, 281c and 281d.
Pﬂﬁ%ﬁfﬁ}t{?ﬁ 28+ Thiisethe Syafes crmgr 2628 catbbe @@nw%asgmwml wafer
t O chiter pothé GhfeNehrSdratnl tﬁﬁgs%hfﬁﬁ staﬁorl:iﬂs Iﬂ-t &%Qéﬁon
a , 1c a

%ﬁ {aeeér rel ay devices
BdpRlrst %afﬁmanﬁma@&rm &8¢ i@a@fc\mfprﬁ glrepélmam thmwafm
S UGB ieP242al0P the MRSt Bb1ishBlo@Nit 296 | Wﬁ[%rs&?@ GesTQE e pB1ihing
| i near reciprocating manner In Bctions
i | Is@sen aladronpthe whkr earriend6Ra pfithe it polBhiap nit 0502 OO
Thepd 1, mi410
el Bl ) BRE B BRI VR b5 e
r e@p&ﬁmmmg 2@rwhih wasalesumibsdrabbl6.. Inthepoihiag stati®] 254, the
81c, a 81d ar unt e nth
r eC| pr oC a? %rﬁigr 29%2%? f beﬂafhecﬁlﬁ'etﬁ? é i ﬁ?‘gk’:‘g&dﬁé‘pgﬁﬁ?’ 1""5121"'%2
|scmnmm@ﬂb&ﬁfﬁnvmhﬁchhaeﬁnatrack 414. The
i¢ p cati ve 2% 3%416 C ntrol s the |inear
0% cat i g gt IR}P & \Gan &f derpied fropdhe pelishing
281tab<)h I(B@I]Riig QG régyilid e FREIhRYG 38 1hy8viRakbd FdR 1@ ong
t he % | near track 414,
pohs ing station 20. Thus, the wafer carrier 262¢ can be defined as an end wafer
30  carrier of the wafer carriers in the polishing station 25b. In this polishing station
25b, the second wafer transport device 210 removes wafers directly from the
wafer carrier 262c of the third polishing unit 250c. Wafers are processed in the

polishing station 25b from the first wafer relay device 280a through the wafer

19



[0096] The polishing units 250a, 250b and 250c are
positioned such that their wafer carriers 262a, 262b

wanaw4d8xaeare equal ly spaced in a |inear mannePCT/USR®4/012348

waf er relay devices 28la, 281b, 281c and 281d are
nount ed on the reciprocating shaft 412 such that their

| 82 d 20 282d
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1001 QREE fo WRKAITS chritiet 122 BOL §"1t1]§t Bgllsﬁ _n%tulnﬁ, %?&hand%het seggnd

described with reference to Fig
wafereriEngprigieyice 850 paowgs vzas?qrb dlreczla fomethel wali careier@62c of

p osthé ﬂhi}ﬂ gghs‘ﬂngtdﬁﬁ '250(1r e\ﬁé’? % \elﬁogeggeéllr? fhe %8 sllah@os%]q%lpg 5c
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e 280y £5% el i el 5 kot & yashedplr ks gt peiuisteup
Xa 2821 wihlivdreah pivof t i firsieder cgﬁgg %mr Fﬁx?%é%m@fél ihf, &St he
a a on e firs

\ggr“’%@‘ﬁ :‘J’?c’fl&glg%éiglc@P %"6%?12@1%[ ‘59 boyl-apgd-palead ¢t 28a¢, ivdhidhregn

?@e{sﬁ)m@hﬁ@mk@%ﬁgﬂm@ first wafer carrier 262a is
ifted fromthe polishing table 256a and then the

I
20g 'egm%a | waf di 22eness) feray thewobding stationnTacnd 26hkaveiN st
P@l‘ishﬁfgqmitj’s bso £ﬂdr1€° (Nai’@ha?e[y KL Bl %ﬁ&gl\#\}? rf\’é})?( g’ree?lﬁg%

er carrier I near
s eeplatEenkpR 2- Iber mhsmgg/ st@feon22£§]: thas N pohsmgamityzmtﬂdsl -b ac K

to n
o RIS B0 Dot Do gB A5 TR Wk
pobargér 363 rgad/esz\%ﬂars@lnewygrmdrerfdstmlfersﬂanspgrt dtddd B50. In
95 25 r ol.i r.0ce
Q‘Q#’"{ e %%‘8%%5?0 ngaﬁbe 3 afey giticr bm‘%d% Weferad
f rdnmotlyeo qhebmhﬂ wgfemdaispor%@ibeamd then the third wafer
&@% deV| ?1 C t Beg; the first wafer fromthe
3w dYitierngs toJies, 9 and 1@ polihing skkion 0 irsaccordance
C awith ef erﬁﬁ(ﬂﬁma# of the E}dséiﬁ ﬁfveﬁ%‘ 19&63M1be|5|e ¥lg. 9 tslgb‘:t‘)vs arﬂ)}; d

waf.er evi ce lcis linearl nmoved

r
i 1§ [f Eﬁeﬂi’@ li?é)@i statign 3cFignt shpwp aﬁﬁé viewiaf cthe\mrhénng
30 CadtAtion30, as viewed in the direction U illustrated in Fig. 9. The polishing station

30 can be used in the polishing apparatus 10 of Fig. 1 instead of the polishing
station 20.
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262c polishes the wafer using the polishing pad 255c

on the third polishing table 256c. [00101] After the
weoabi4gasaig process i s conpleted, the third waf eCT/US2004/012348

carrier 262c 20 is lifted fromthe polishing table

256¢ and then the fourth wafer relay device 281d

t t f
3Oy s S AR UBL6H | o by RIS B8
| i neegendaslisling it 2590.1:0t]rd pnhﬁmgemﬂ’ 2a0c, b dinear rdckp@ocating
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t r ebyshefkowl RV ing8gs28@nd FRCh of the ot her N+1 wafer
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éSC in accordance men
t héeby é%‘é‘?ﬂs 28 tay 38ith, 3%l czand 28 bkare moeuted i (1;13 reciptdeafify shagt

R g R e e

t hee@pnoeiting diingmsthanisimrd 18 SantroBSthe Hidr %@rdbaﬂihghgotitﬁ@ Mh of
t 1 t
oo OIS B A3 e it ed el 02

1535dinedr tfacig41411 can be derlved fromthe polishing

st f F the first wafer relay
e dBT 25 Themolfinantt 25 o Bhbrati g5 a povrioned St &
p Olthedvater cfradrd Ma 363b ahd 162t afeHquiBf s‘%ﬁceﬁ 4 ﬁﬁ’e%i: bnanner.
50 Io ds mafers dlrectgﬁgonto t he

YIIIhF SRLes Iopted 15 784 b, I§d¢ padisig armmltntezlsmahe Vaf er s
ar edirOEaS ! ﬁiﬁft‘ N2 5h tl?é% kel eﬂﬂarﬁthﬁ aﬁla SR04 2%?3 %E%c and

|
wafer carrier 262a of the |rst p ing d
20t h28erbie eqially spacediafadinesrananperhad |’fhﬁsilst@8i Hetiveert twe aglfpomnt

MBNDELAnddnidad @Jp\?;\ﬁ"&‘ﬁ E e%a (S ﬁgta%&dﬁe?\geeﬁ(%wo a!{jﬁcegt wafer

station 30, descri abov
reP@ﬂéﬁ@é2to Flg 9. In the pollshlng station 35a,

| oot g rfbl Slee B BisO R T T MBEHirn) ety o
f | ﬂ@twaﬁafrelay demcres eso aﬁﬁg 1 xOépt @Hat thd Merdpad-usldhd\elps 282 of
n. he detlygp fromthe

t 0 b
55 oielfiler 318y Sovidsh Jaiomaee s Staony Siiviongred by er 1
\Na’rl“h‘freifofd &m sHfsi 288 oPthi dvafel Peldy @McEES 1Rﬁ|tliesd3)'h§}9ng3§t§rfdn%@
n th| jon 35b, the second wa
1 BRSPS miskBisisRT asieng of hoioting:
wahl-vetiddal Hig¥e mé&REnisths 1888 il AL F)éhs RRLIs&RbNg). uni t 250c.

Wafers are processed in the shing station 35b from
[0098] A method of processing wafers in the polishing station 30 is

30  described with reference to Fig. 9. First, the set of wafer relay devices 281a, 2810,
281c and 281d are positioned at their respective parking positions Xa, Xb, Xc and
Xd, as illustrated in Fig. 9. The first wafer relay device 281a receives a first wafer

from the first wafer transport device 150 and then transfers the first wafer to the
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the first wafer relay device 281 a through the wafer

carrier 262c of the third polishing unit 250c in the
weand/msnner as wafers are processed in the poPCshiSzg4/012348

20 station 30, which was described above with

reference to Fig. 9. In the polishing statlon 35D,

| oadahREr A S00 S TnaR aS T Mol TR oufen gy dpvice

t hi 28l avimlirearly sovedirack 6Rits paflaap] B6]tion D& 2pe kheﬁ e st wafer

sta omt he
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andtableasédr wafer rel ay devices 25 28la and 281d from
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oloBR 1 A8 pahink st Cornbid Mo uerserar 362
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car san@dr 28526y @k 1ihde nioﬁbﬂi 81 Rt Sl s‘égonﬂ%até’eggégf dev1c\éaf8% B

are_processed in the pol |sh|ng station
waf Eieadampy s bagls tortsgrerking pogition Xbend fheh Itl@h;lecrcgldmmfdr c%ﬁa

hr t
B 9 8 SO5¢ e R5RE 12400 L A RO MRS
|n @H92@31|sh|ng station 30, which was descrlbed

th t ol i shi .
SPIUFIIN L1 ARLERERTRID oFlfl Pl BsB2Ln B i
\Nas%ébl isdiftet] Hiwmni ﬁhadel&dmhgmaﬁl@zﬁﬁb anthe e thinBwME relay device

2008 0355, TR SRS ST B el T

15Waf0amer Eﬁﬁcrbyelie Eacmotich Me N&ﬂ@ﬂﬁ(ﬂhlﬁb’wﬁﬂﬁ‘elay device 281c¢ is
ich can be noved to the

nl cu
PR sa Rk £48 raase por Bos Sefod Heosh e v orcome
t heepopdishdsie whfet ispRShSpslisRing paPHs 56
poI| h?ng statlons 250 aﬁﬁmN ggfer rgﬂggﬁ%%vﬁgggmégTb
é ‘N is an integer equal to or larger than 2. The

(gO(ﬁk)!ng SA@ér'tﬁHbo?@ﬁng%c&@‘ié%oMpf%@f' tﬁ? i@ v%‘fg't 8{&22620

and N-1 wafer relay devices t he
ZOSt as ifddrons the palishimdable RE6crangd gren thefbwth wa?plrnebqy dQﬁQe 28 1d

r e¢RhMES tﬁ(“,@frﬁrﬁafé}']t_fggdtﬁlle }t’hnfdrvgd’fér c ﬁ‘leI %é R4 Qfe confl] wafeg

transport device e po
an@fa%@rtdﬁheellé)slb’thaaﬁmarmammMr 262 unl oads vvafers 10

[obTBMY vy tn s AR TRAL o Pollingld FHRRI b Nt fipecie o,

40 anhiNat soefed m]n}aiechmfg lawbérbdlris emtm&@bmﬁﬁl t0br lahRr than 2.

d, t
25P! %% Et%st {Nn y v1§? %?]] rgﬁerulzfg %vaﬁr%#rglg tlﬁ fg‘?\t, v&%ertt%gsp\értew
po Idevidsa nsg aﬂﬂ &hnsﬁeﬁ?s tha wa@e&s i tRRe: waTerl dafier 967, el 1940 whiker
|II ate is simlar to the side view of

th é e-vgﬁ aﬁlgreg?lgﬁs er§ fomghe kast yeafer setaigr 267 qud gransfers the
Th Wa&@ﬂ to $HY sié&)nﬂtv@atfér‘?ﬁns‘b@rt‘aéﬂc@?lou%ﬁal bfthd &ﬁﬁﬂ@-’-l’ Wik

apparatus 10 of Fig. i nst ead of pol 1 shi ng

st Savglevises 281dtansfor Wﬁiffés WP@Hhm@smfa\tel twa adigcanbwpler ses
308 E&ﬁé&z&p|lshlng unit 251a, a second polishing unit

25 Ib, a third polishing unit 251 ¢, first and second

[ H}Q&%] With reference to Figs. 11-13, pohshmg stations 35a, 35b and 35¢ in

accordance with other embodiments of the present invention are described. Fi igs.

11-13 are top views of these polishing stations 35a, 35b and 35¢c. Any one of
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reci procating nechani sns 410 and 410' and first and

second sets of four wafer 20 relay devices 28la-281d
wanw4a8316 - 281d' . [ 00110] Configuration of thePCT/US2004/012348

pol i shing station 40 is simlar to the polishing

station 30 illustrated in Fig. 9 except that the

| d t
br tEia RN 138 ool 55 cof BFBGY Tihe pilieapaaen 0
I | n@fﬁlg I‘IGOf’rt?ﬂdGXf atelmgsm@:shamnszm 410'. Anot her
di f [ 40
clo Fl sés t he %(g f‘lgﬁ rs'ﬁfdgrb#atog h:fg fﬁanﬁ?%‘lﬂ‘?eélﬁn fPothec
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12! SPhigfa deXcrﬁnE@ a6He '“che}cfefegggﬂg _F%gn ol tha %glgsé\ n%esﬁa%lﬁ% §§a,

and second wafer carriers c an
ar ehefiyshyiefericarnier Ba2atande waghtd O HROOat-0@SHmIBd cup 282b,

PCLQH§%QQ%@9&@%§§”hJH%é%é&r;ggﬁagfond set of wafer

rel ay devices %nd 281d' are
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41Q! f f
¢ et oy i iR 0B IR oSl fo el i koAbl oc

15t 0 ftoktethf: ipolishirigistacian 30.eki this Pelashing GtaliBe BsY) iz EebhA waks

descr b abo th 5 ref to the_ polishing
TR YD b i SN Gomythearer Gt g0ty

nectmﬁrpcmamﬂg.@mt 00! Malfes heGrRERER t}il%pdmﬁlhg Ekat%n §5fb fLolﬁ‘?

nd set. o el ay devices 2 e
ﬁ‘?ee ‘?Fé reder fsﬁg\yﬂﬁ?vécef% 8lg fhrwgh dherwaterciapien 8edci quhe third

m@bﬁdhﬁr@'ﬁnﬁ:hgo&ﬁﬁﬁé s‘ﬁin% Iﬁa{?lﬁexr 8 W R4 Ilog% {IHB 'tlgagjfysﬁ)lg%

the first set of wafer relay evi ce
20 e Si@HOHEY Whisheas \ﬂpﬁcﬁb‘P@b@V%Wﬁhe reffegertch éo Pigl 9. shhitimgpolishing

St 8fatid3 58 0the ]:lgrd:\&qgﬁj cgrr ef 2?] c cgﬂ'#! ﬁSTlhg bYJ ﬁ‘ﬂc ?%a%z'a\gl?-ugfoad

carriers 262a’ e po I'ng
25%eD 282ewkiele @mdnemve@ fo thefhind waddr agrridedd2ces

281m1na81d | | es 56a- 256¢
@ ? N ané@gg q%s?a? 900 15 ﬁgc li)f:e(? é?mél? t he
vvap@llshmgrstatlem 30 01‘262.69- l@&ﬂmovmg ﬂlefﬂrftl&hd foRdlth Wafegllaffl@f cg%llces
a i shing tables
s o eSihsRg thifRof hedfitihs fiicanly rbRbmo s titen Sindbe
poﬁrssh'af&ﬁfrﬁ’rsﬁort 6s/ida30 ldabeHaferrinéaly dnRPhd dhfefcaBENRY,
mafe in the polishing station 40 can

PR Syt e i Bt s o
f Oivh W di@cHNBREHE khe WafSricarriér Q@:c of the tﬁiﬁﬂpoh@l?i 340,

P%&ﬂn
wafers are supplied to the first wafer re devi ce
og\Valergare pfp@eqsq:c} igtthegpolisypg station 35¢ from the wafer carrier 262a of

30  the first polishing unit 250a through the wafer carrier 262¢ of the third polishing
unit 250c in the same manner as wafers are processed in the polishing station 30,
which was described above with reference to Fig. 9. In the polishing station 35c,

the first wafer carrier 262a can be washed by the load-and-unload cup 282b,
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20 wafer relay devices 28la-281d by the first wafer
transport device 150 and then transferred fromthe

woiowosssber relay device 28 |a through the foBCThS2004/012348
wafer relay device 281d via the first wafer carriers
262a- 262c of the polishing uni ts 251a 251c. During

th h ol d )

poﬁ?vg ?E%I Ifer{#\%g ’t%&l %r%@éfer gzb 1er f# qrﬁxl%n%gg éée t?urd wafer

c ar garer 2626@a-b2 ﬁs&shadfoyttliaeloprbhndsdnlm cupR8, RbitRcabetmbyed
Zt%tﬁ’etﬂlrgwafﬁﬁ?rpgwg t2 nd_, 4'th, ... and 2N th

waf ers” are he first wafer relay device
28| [@0107] th&ns gs:mdfosm; thé)f;olilsﬁfng Ktafi€hsB)5a d@Y33b88n have N

8la r transport _device 150
S URERE Stpughb oS Fu pl e e ARG N iapm aicaer cgual
d eVﬂo(belaZ@r tan 2t he b@ﬁh E@taﬁ@f% ScrakBi RN [Z)ﬁlsﬁi!ﬁé gt%iﬂnfs@SO
carriers

281 d' he se
t heanﬂcﬁ/ I I ﬁﬁ@el@h%@e%%f‘ﬂ Ip e polighying sﬁajwnﬁ@a and 33¢, e first

t r ansteedaficn 962 FovaRQvatas Gﬁ&t@ rﬁ%npt% ﬁ?s'f‘@gfepﬂ Is 5tt device 150.
pol.i shi ng tabl es 256a-256¢c by the second

carlpithsrrolishipe stationg 38b ands35eythe lagl wadri Cﬁgletlm?t @@5&&/@1@&10
10 N dreSBAHIGR ée@&ndWEﬁfans -Bptl-!ﬁvw%m waf ers can be

si nmul t aneousl y polished on each of the polishing
t adPeLI8p56aWithgeferencego ig. zawomgﬁﬁgmatmmusa@mbﬁhbzms

0
ot o B8 B e Bl iy AU AT, B R hgdew of
vvaftht? palishiag Stdmm ‘tﬁesA 8 yiewlo€ the pbhshmgmfatuoﬂ tle,gﬁ ie®@dal the

f. { f L. t
09 Mot 080ty Fio 0% Bl I S QBP0 iy o5
15d e\B()olhstr%d iraligd. T0h&hs @?ﬁﬁhﬁlg\&&ﬁleﬁ 40 tasRRBEd 1;1@1@/1:#&1'@1112@-
renpves rom ast two wafer rel ay
devP %a&tuigq fl]f%)ga&%a%ﬂﬁgleﬁawgqﬁ $A°8L8t j on 40 can be
nmodedioed surite ﬁohs’;ﬂmg diiohi40 %Bm e@ﬁ ﬁrstt béﬁkﬁfﬂg nhit 86l g€
150 tr nsf?g%umters di rectl wafer carriers

2655056 go! &P 1 pghixd; m&ﬁh%mﬂs%ﬁlﬁgﬁrﬁmn@ s@gndlinppr

re h |
R et ﬁ‘eiﬂa."is‘“f“n‘g 81410 200 R GRof P A v

20ar eelpyy drvicss %228 1¢ prds281e-4ddi-f i ed pol | Shl ng stati on
frogotife WatGifighdhidd &the ol lﬂngﬁgtllo%%% Sl?‘lfllalttl(;%lil ohg’hlng

pol'ishing unit 25la thro ast
d evirens3 Didugrataddn Pig1 9 exdept thatehe mdungrmmwmafsrﬂmf ers

@mﬂ?l%é?&%%gcoh&] st Bﬁfo??{zvhf%p Ilepag d?\tllat I2§Ta %%'ld d lpﬂ s\ggc?nd

descr above wt er erenc
rm Hindar mmmﬂatlsgumn@amsmtml Q)’n Artfotter diffafefte ig 8af he hslishfhga

5 SREGPR coorbfidnd iifhinb s b e Badatlitsnnn
(r: quriishMg\uﬁitleSOMBSOg gg?lﬁObelggﬂilV@ﬂsﬁlﬁg uaﬂltr%r% \g?fg ﬁses a
t hP%ﬁsﬁﬁé |tq‘2q?ee%56ﬁt‘}glf F“ngseg%"gt"i’ o1 CRISTS\ 64 3nd 367 n@aChunl ts

25ﬂolﬁﬁiﬂgﬁ1ﬂ@25ﬁin§y ﬁfrthéi dopBike 4 fldd¥ndlBdles 858.281, where N
to or larger than 2. The first

t
E@lrl]l]lt] paﬁ%@% p@llsa@g,ug@s 2@, 351 b e Yls agositignadgn thise 20
30 Wap&ishin@kfati6d 40 R tHaf tht ARt %%g éa}rfgée}g %&% HbpUnk 56%73 and

the second wafer transport r enoves
wa$Bialy sneegd in ﬁélnﬁaamannwhw(and wafbngarnitey 2623 268F and

262¢’ are also equally spaced in a linear manner, and the first and second wafer

carriers 262a-262c and 262a’-262¢’ are arranged in parallel.
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[00118] The polishing station 40 can be al so nodified
such that the second wafer transport device 210
wonrengberiowaf ers directly fromthe wafer carri eCs/UREDE/012348
and 262c' of the last polishing unit 251 ¢ by renoving
the |l ast wafer relay devices 25 281 d and 281 d' from

t he j1shi j ia. .14.. Wafers, , ,
or LRI, e $icBhd Q8 el el eigst 2t BB, A6 Fe: and 234
f i rae coptfeeied facthe yecdrd/fivesreifbaatangan @Barism #10° ouighb sirhe

waf i 62c'. of, . th hi li.shi ng

i e e o P B v o R s 28101 08 BT B

i B ¢dmaeqies] ﬁoslhﬂ;t firgt liteat reciprodding Mebl@dmiswﬁﬁlo, ﬁlﬁ&@dér%&@ gbove with
o] ' rence, t.o Fi 14, In this nodifjed

% ol ‘.\ég"ﬁéiﬁqr‘%é P%{hg%’. ShnESE, 10%56 %a‘?%ﬁ- c"Jé‘Frg?cé’P linggs peciprepating

26 2mechahisiiy 0t dvintrols peipredatif@mbtiod M2 6fl#ie SRBndRt Weﬁ@r@elay

by ae he é d-zgw;:-. utﬁl oad cups 282c_and 282c',

r esiSuEEr ORI 2{E inthe e Hagrasahe st hnear rogiaroesting

carméchasis@eéao c@fﬁﬂ)ls&ﬁ@fébifro%@tiﬁégm&%ﬁ @PMe Host set of wafer relay

9] In a general form this

PCT/ US2004/ 012348 [ 001 ]

noa‘éef’}"%g%l&r %@ﬁi #glesqribed ehovewith refergngedmthegolishingsstisn 30
1ancftfw 9set s of N wafer relay devices 281, where Nis
an integer equal to or larger than 2. The first wafer
tr alﬂglp‘é?t déls seeondswaiercarisrsel6da niRe’ of theopdlivieing fuitsst51a-
wafs e n, i : e er tran rt
o og B BaREM! SR FRa Py 2 SR AP E ol R IARES
caridpersocemsigr andmelifhawafersar the sared mynidbews the sva2Baarriers

[0 i.shi tion 40,ca further. .
ORI e e AR8DEd B i
15t r 26p@Phc afehd podishidSOatand02:hAstbrmaat phlivh Welbre,las deicriB&t | Y

to fromthe wafer carriers 262 of the first and
| ast polishing units 251 a and 251 c, respectively,

by [0G18}i ngA infeehdkdiof procuBing kvafedd iAYhARNLIHES stafonl A AR 28
| a' anﬁ&hg Iegst 10 %Lvaf]e%iﬁr el ay devi ces 8}d and 281d'
fr SRR WH redsrprg tat gt thegfollewing granner. 1I°stndirdy s. aade
pr ¢2ed pethwhdrstaid ézilgﬁml tb HRdirf Qdak‘e??é'lé‘}gde%%c@tﬁ Ploft tﬁ)@ﬁﬁt Jr%gof

waf er. carriers 2a and 262a' of the first po

20y ninafes salay deyien a8 \aedsad by the fird mafer rspari devigs D@ andthen he
t hitdapkfRRId Bdth ' b SRRE wafers
are process edmifﬁﬂyﬁgég&o% dseﬂ}ch gglst atl %@gg(sfﬂ\}\]h%?acfﬁr r%ﬁ%
de deYisndtd dafobe figt whfer estiiere Pae-268¢ & the pdlishing Binits2 M bi2S 1 c.

o ove: ' h oo :
R T S e e
wa bh 8 flist wafer chusints-26Aa260v| af dhet poligisng28ite 282 A8 204

re i. Vel ' ,£an b ed . to the fer_ carriers
25!, eSOy Biner PR A0, 8 AP act e Sontia i Srsbispler
antlpBeice @814’ betht kécond o bf witbmnglaydeticed2814£-28¢@ by Ike
wa t he | oad- -up) oad cups,282c_ and 282c’
r e BRE R htiBort ARG B i n o Gerisea o e Bsiipler relay
c adeviieer2$ 1 ZGRougiie 207 wafdr 081d2ddvick D 8 80> GBNEE Hcoh P ey
ol.i shing. station has N polishing units

this rmgl?é i,ig%f? g, ! C
25" HE “ReA1 2t OF e eplishingaipite 25l a28ic. Rrénedheransfesning, the
30 | NiveBRlarepdlRhed &h 1B %olisﬁiﬁg Bhblek b%h-%)%c [0 ﬁlefsla%o‘?xh \x)@f?efr Shrriers
15 to the water

transport device 150 transfers wafers
262a’-262¢’ of the polishing units 251a-251¢ in a sequential manner. Thus, two

wafers can be simultaneously polished on each of the polishing tables 256a-256¢.
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carriers 262 of the first polishing unit 25 [a and the
second wafer transport device 25 210 renoves the
woab@resfisom the wafer carriers 262 of the | asPCT/US2004/012348
pollshlng unit 251. [00122] Wth reference to Fig.
a polishing station 45 |n accordance with an

nt ent ent [ scr ...Fig.
CToRfs 18" T bRl R B oMY 0 st N brgsning B
S| dzzS l\mrldmwofset!; th:prWa&hrerag dsmﬁsmm, valﬁere HSs aﬂ 18186k dolial to
heorllre rat ed simlar to

the sigg j(;l?e rﬁt W%I a0, e¥9€%\? 3 %ﬁqang@rsgbafers to the first
il ﬂs&twﬁéﬁdlay ﬂeﬁb@ 281 6nd thE sechid WabH thehsSdrBddvRR 248 rénes

? sedflnﬂth olishin gipparatus 10 of Fig. 1
© 1B STt o nd 3t s e SRR EACSABL. [ 00123] The
pol joshiq)g stmé panshﬂ@ s@afibn Necad 96 'rﬁ(ﬁﬁieﬁ QR tha@haq]%a ShkN9
st atl on 4 of b renovin t he second | hear

r ecTHSRALESViFg 1|5r% E‘ﬁ‘aﬁﬁ‘?ré’\‘ﬁf%&@)‘fecﬂ}‘ ¢ wafer carrigag262a and 262a’
20040 tROBRL ;ﬁ)lﬂ?ﬁﬁ% hﬁg@ﬂﬂ/@% tH@hfs?Qhﬁgrega%'Qfe{/@%g% and

and connectln -and- un oad cups

282¢81a’fkem Mhsltlag %tﬁ@nl“QeQﬁan . uwafmar@mpsesma this

12820048260l 33 fer
0%‘ ld evllgoc es %8 Og&G%%Ig %é&tﬁ%{ TS 265‘?%948 irbg? a;ﬁ}xee

68(P shing et %ﬁauﬂyhughghslaatwa@r re1l5y davines RSlelsantl 28 5d” nafme

253 S A SO EBe S B ol e BT i 28
Thedesdribed alawd withereforedcd to & amdl-nLthhls adifled Pslishind Bdidn, the

282! cte o, t connect ed
?‘Y ﬁ‘ef %ﬂ“ %4?8 %"ﬂger ﬁf@@ﬁl&g Efah?cwﬁac@a b Washedby
15\/ erthé koadl-alcﬂr-un/lead d@@t@blaﬁmm_f respB&iveéB! WhieR baribd ﬁi@ved to
3F e 287a- 8 g the four dual wafer relay
%%ﬁg*% é%4@nnected to the |inear
r eqOQ1gE at | NG JERERE0HS Thid M3difitd pM?sMng%?a'tloﬁrHas' I@gg‘lgﬁfng

t he load and- unl oad cuPs 282a and 28
282151’[5 Lamd twg sgts ofdy waler gplay degipep ?&ﬁdw]g@QN is am mteger equal

cond bolhtgBrkhiy 2.t e ﬁ@%@zﬁ% t%a}??pé)\‘tgf g%%%o %{ﬂs}’c?s wafers to the

mechani sns 287a, 287
20r o QYA GREITSIRG2 @b the dinst pelﬁShtrigemft 86t anddbesecomt wafer tednayort

de\ﬂb@@éZ @%ﬁo@e@% walis qﬁ%ﬂ %tj t%?tv\ra ! ?eq%y detvpceg Ef‘l arrow

, are contro
r e cﬂ?ﬂdnl&]c at i Thg peligiegstation 40 @an Ueﬁals[ooﬁ)dcﬁﬂ@d siclrhihthel sebnd
pr | ion_.45 is
de g&%?c? Eﬂg%%o%&ﬁces % 1 é)?lg‘iﬁ%gr xtg%erlg%igect F g\{afer £aEens;2p2
d uahd Mecbof thelaaypoﬁmmg:mmmaby reﬁming elte MR NI rliPdBvides

f gL an devi ce nd then transfers
ég%td W@ﬂ% ’Rr}% @ahmgg@o&%@gf @{ad%é’éaafersafe Rrpgessed in
f i e84 mp@ﬁb&ﬁblﬁﬂmg Blatior?®dm eheBitsttvierlrélBP@vicedDE 12004 Mh1
Af t er dual wafer relay device 680a is backed

t ot‘}r?‘bg @cazreﬁ%%%cta%wcm thethird pplishineamitPél wvadhe
t hearhd lh%neﬂ\@sfv%feﬂs a@rp‘%&egsted ﬂﬁ}{é ﬁ&hsﬂég s@fish A%(P gvhféhrx%i%

polishing unit 25 la, the wafer carriers
262%9“1‘&9 abeye Wilerefugnse to Kiei Itg In this mertifisdsprilishjng staltic5 Ge

30 ONyhRE AL SN bER): Sr de %d é%ggﬁlﬁllmf%tlg Can l;cewasped by

pol i shing process Is conp er carrie
26thg legdchnd-mglrad cuns@82q &rﬁé@?-ct’rmspetmmyp ohichlthmbe matddeo the

25Q 3P0l 086 LG 28RS OoNd dual wafer relay

26



25 device 680b transfers the wafers fromthe wafer

carrier 262a and 262a' to the wafer carrier 262b and
waadosiict he second polishing unit 25 | b by tReTiUSZ®aN12348

notion M Next, the second dual wafer relay device

680b is noved back to its parking p03|t|on which is

| oc bet nth flr S d lis nits
251@(0 t 25}@%%“ ‘%\‘B?‘gﬁefﬁ%{‘?lgl? gst &P(’é‘é‘%g
pol nsits 25h @ndvafoeses of 5 \m;fer 13y tbvcep QB1, SWHeRON R iR

the s ond 256h. 00126 After t

pol {8 %erﬁl?a&ie?g’ q@“é”&%ﬁ%@?s@a“ d‘t"‘k"é’ Wth@PSfErér“faifeé? t02](’9°~2b

an dﬁrsﬂﬁ%r rebiyelelicdst28d ahd BEséddRd Pefel &ispEt 881898 oves
nd the?esge t hi aS_qual wafer relay device 680c

r alf§ '8 ol ﬂ%a‘?’ ICRATEHROI0E thﬁd?sé}“’a@é’feﬂqyél%w%@d and
2621901209 t heheBoliing Qﬁﬁérpﬂﬁ&%@e Rtritel RO RA4 W2 3B the ﬁﬁt

waf er carrl ers 262c and 262c' the |1 near notion
Nex30d sp¢nad pgsifer graprpart dgwsesrl 50 a@l t@éﬁf?k‘éaf%@ueﬁb’ toronced

e R e A WOt ol b 35 Bl o
Nexiespeetieelxahy eamayingrthe first %@brelaa |ddVlQ€826la qmﬂ 2834 anti¢he last
| FBr By vk PePOEIM B8 e R iR BT 14
pr ovekss dre p@ewpﬁden &ds mpﬁlﬁed\pdlshmg atanoreﬁran ﬂﬁaaeafafbdmers

£ hesezp i, dif HPRIRE BRLII0N e s S 262 ina

t r a362f eafshet thizd mifshmg uhit 0Fictih ehevsalﬁe Mmatigd bé ﬁ'ﬁﬁrs?a@e?%‘oé%{%%él

26 t 0..t.he e d ort device 210
> A e G R0 1B S ddsr a0 Shivereit s Gree ot 14.
15po| Th shis mgdﬁwpmnmg 5taciam4m meamffbrrb@hie&méaﬂ attiM 628 ofdRelfirst

and 1 dual. waf er evices 680, where Nis an
i ntpé’yg}’nge‘ﬂﬁta"fSI? 8‘”’0‘?e qu ‘%'/dgté’rt ¢ loadrand-unfpad qups 2§2bigad 3820’

t r ae@earvelyd@mcﬁ BanliROnéveaRSthe R»%feweérﬁéé 2b%h &ng%ﬁé%’f st

j" waf er relay device 680 and secon
NeBgmorgy Sw‘*@éerziwlefsé%wyi 208e ofﬁ@ftbnr@pcphsbmgmnezmst

d Ughn WevEdhed BY ﬁi)é l@aﬁydng %n@g&) a&%%Si Oe%i%%% TIJ#%C&?\L > h' n
station 45 can be nodif suc at t I'r's
20t éiﬁ%b%mPVQﬁéQﬁ@@@@@aﬂwmﬂ;{)ﬂewmeu s directly tot he
rri . . [S i ng
unl[?ﬂ ZEPI a eéeqngl\?oﬁg% %g%?]ﬁ E&lcf s\/\g?réf;asﬁ\&%}g;ﬁmg
devnie2d80d N—i wefer tethay q:uicessilﬁlnvghab Altis aminteger djhhlas sr ar e
r d|f ed is tati.on fromthe
A EEA I 2. ok el R D6 VG st St oy
u nicarrigés 262 oP e tilst poiiphinigluait IZﬂEai and W sedvntd Wafér@ﬂaﬁébgﬁ%\éh@@
in the waf er s ocessed in
25, p @I el Ve TR Bl her eIl e Bt B i2s .
W' {00122f er eWRE rdf@encEit@Figlhs, aEBIﬁ1hig%taﬂ9ﬁM§ inecfécd%l&ﬂc@ KR
statio t he ﬁ@fer carriers 262a and 2 of

fif8 FmBQﬂ“Fl%lﬂu © prSent InyeRtiup deseribgds Figd I Hshopwse t@mpw of
V\laﬂﬁrpohﬂin?g’stﬂ%ﬁ 148 eA@@&Wlew mhgﬁolgs %gﬁt 6]?4’56 ds bigwtdf the

fer carriers 262a and 262a’ genera
fo fiﬁ?ctlph ikillyghatediie Higp b, issfinitay te thatside mietans the Imbﬂslmsgl Staiipn

30 30 illustrated in Fig. 10. The polishing station 45 can be used in the polishing

apparatus 10 of Fig. 1 instead of the polishing station 20.
[00123] The polishing station 45 can be derived from the polishing station 40

of Fig. 14 by removing the second linear reciprocating mechanism 410’ from the
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units 251 and N dual wafer relay devices 680, where N

is an integer equal to or larger than 2. The first
woab@rosssiansport devi ce 150 transfers wafers tBCThs2004/012348

wafer carriers 262 of the first polishing unit 251

and the second wafer transport devi ce 210 renmoves the

[ o4 Enig MDR ARbnitile HElRLahELBRES T By dipe
s ucﬁldt ae’ tpthe lg@’b@ddmlumdfceps 282@28Pig 282kendi 2824, 2dectively,
t f th 262
L RSBl BRI by B G0 Nl ST SR LSS 2080 o
t hethp aglushmgatatmm#%commlsayﬁrsmIsece)n@ &fad-ahd-anohd\&ups 282 and
R T N T
gol sesmddgaclsaI?GUnwad Eﬁ}il;m&z lagd 282’ Sfe déﬂl?écteﬂ@ggl% afrft bgiy whlch, is
ev carriers c an
Ci%‘%e°?“|%‘q Hleaﬁ?ffj %{14 r?%e a?mé%t 28ﬁsacqam¢%ectqaéhes\m@ahermqer
as medheiism ase PheO@efaPdivieIndchhiey I8 Nb 8l Sy #gﬂlndugg afer
ri bed above with reference to %{
I'n rfﬁi‘/ﬁa 635%6806% CHNsrEpdde theilippar rediprocating meclmnrsmeﬂ@
1026 20erfica 1411BR2E heGbad 1. anmaa@u;fgo)sbég.&mw%gﬁ%% ritioh

be washed by the dual wafer re evi ce
c anzsgéarﬁj(ﬁlggﬁl sl 283d angh2d’ et’alcpmtmﬂsd by the respectix6 Rartical dr1ve

oqg&g I h | fie oli.s

Lo e hniqrhs 7RI 207 S M o3 B et StR e By four

r eldag! verde rg]@g d@@@s 6&Qae68édNVhlsh Bnllusfrhte@] evith €ipliadowt M i@ Fig

| ar@e rst. vvaf tr ort device 150

tr al%s e%@ﬁ&g%%rs ?hL aﬁreC%p[r(Fc n’%‘ﬂg‘f a ’g‘“wg?er rel ay
15de\[PH184680 Antthoef pecasidg Wafeesrmft}[eﬁp’dxﬁﬁlﬁﬁé stéRyi 4685 210

re fer r carriers 262 of the

| 5 TpeEBod e e o B STS. (7 B el it v e

45 rmwemafemrﬁoheuhe fiesd iwh foe tassy6i déJ“@tlsb RRd fhieh Bhnst efi”@ﬁ&em

0 fer .t rgg%iport e;w ces. 150 and 210 trans

vva E‘SW S ERTPS 20 A $624 of Faerdisg palishing unifr26 1 abysthe Bpeanf

t henokibsi M. A thefirkt duel

15 by D otk bl W TB! Oy WENiCo g fo bal RIREL b
zodep?% ggeﬁ %ﬂ@t@éewen&ﬁfirwéwfmanmrtrdgvm 510 amrltldﬁ‘lrst

Vb elishinghfit B5 &Cﬁé%@er cRribRiog R jg%%g)oﬁgﬂ dt'hég/igegs u&ngtﬂp]ee

station from fthe wafer carriers
fi P%ltSh’&SIPP‘éi&ﬁqg’n@hﬁROIIEIBHgEbKGdSt?me wafer carriers 262c

' 25 h
TnogesiC, nck BE pbnhh el SR LN eV i fors 2nT

st A@%apere Alﬁ:ed {biin ¢lre Mlshlnlgtabm%émamhbetﬁhwehbndz&hal wafer relay
re S dIfJe p0|IS n
SEEHENICEROR Y e D

fi }wsﬁer mher§52b1g1dm6%’ omée s@ﬁﬂ@ﬁb@m@aﬁme@ ubu_xé th @mé&ﬂha'

waf e evi ce i ch can be noved to the
Glorts, N, BR 555 ] vt 216 e R irgnced bavks L er

C apsai'klﬁg posBACwRIOK! isd6ckEed bofwebh helridit %gd Eé%ﬁcﬁ&ih %ﬁ‘ﬁl{s

e

b hed by the dual wafer rela I ce
(}aag\gﬁfﬁﬁ glﬁ %@W?Wé@“rl%z@hénd 262bi\pglish ﬂ@évafcreusng
30 ZGBEF@BHm%@g&QSSb[ogQﬂés@oﬂd oﬁslﬂr?%%l@?ﬂf or m this

% i ed polishing station h
[00126] After the polishing process is completed the Wafer carrier 262b and

2620’ are lifted from the polishing table 256b and then the third dual wafer relay
device 680c transfers the wafers from the wafer carriers 262b and 262b’ to the

28



units 251 and N-1 dual wafer relay devices 680, where

Nis an integer equal to or |larger than 2. The first
woab@rosssiansport devi ce 150 transfers wafers tBCThs2004/012348

wafer carriers 262 of the first polishing unit 251

and the second wafer transport device 30 210 renoves

poi | TRy Eles POTE ol 92 el Fitn A o B b Py varer

16, redaysisiice h8Gegs mowdd ok Bits parkmg:m]srdmn,aﬂnw & loca@t between

igblﬁlg'sg%?g ar?c{ th r@ﬁol SB%% %ﬂlttss%ﬂ%m% 3312:, '(.5%575 %@%&a{fg%grrlell‘:sl 2%20
PCTmmawoamef&é Safepolsirgithergolishiag pe2 530 on TeahiRPpélERInE I

Sc,t a{gbfg%go can be used in the polishing apparatus 10
i nstead of the polishing station 20. [00136]

Th e[09 m] shi Meﬁih&bbl@jhm@(ﬂ)r@@ﬁ; ib @orﬁilﬁétbd’ Kk xizétif@mahtb?s 262c and
connectin

PP 428 2P R b Jrechoustine b 2300 mdthen o forh i) water relay

st addvtu@ 650d3ﬁ)arisﬁrsﬁthé waets frdol ﬁ@rwdf&%@{eg%ﬁé 2y mf»ﬁé‘m
410a, ecting the second and third wafer re

dev?ef.‘,%‘"é1 Ydragsppridgyice H0 byribe hagar sRiipyMst ation 30 to a
16 eCUIRS] i NEBf a gdnb@l fOFACHL b&ﬁhfe‘ﬁg gﬁﬁ Maﬂjhgg lgggh%hl%umts

connecting the fourth wafer r y evi ce
pol +317PA T el verkeraelay devices BG, avheiere sranimegep eqpahtoiang

neclae 5 4196 ﬁlg%éﬂlan;gbﬁ deb 8t ?d fregl%%r %%rts tgxc %fst dth1

mechani sm 410a control s reciproca
t hewsiprrelay \da‘fl@rG&O@héﬂledeamd evalB lranspsn dé\meszmaérﬁ@ivemﬁeh

th G s B ml {Re iagt dlzlhlgwafer]reILﬁ 8%v1% s&pond |1 near

reci procati ng nechanism tols reciprocating
15mot[08129] of TheepotisldogstatiomdtStdan belmodified such tiay tHdewét G@Fer

28l | d_ wth 't \Ye}
Fi grandRt L 3ot WaeF S sty P Aoan nd Ao
contfithel fﬂsirpahslm’igaﬁﬁlt%m@bm&ﬁlg@ﬁe ﬁ@ﬁuﬁ%éf&ﬂel&ﬁﬁ@x‘i’we 680a

reli%#%]ew . 281 gs jllustrated @15 with e arrow
g s 36‘8‘1@ | Wafersath grpcessedoip e merifigd pelishing
i N stdfien ﬁﬁinl tE@WﬂEr Galrddrd 292aafd | Q@Zas bfthé BiFst 5lf§h1'i1gﬁ 1g§§ IEOd
of roce sing wafers in the polishing s{)atlo 3
20Fj ghro & @ﬁft duglsafer relay dayice %@ﬁ it e sameganet asovafers ire
t h%réde&é@ invad ]%hsﬁiﬁ!g AN, %@icg%éars] ge%gﬁ@gl’ a%ggeoxgglh%?erence to

third wafer rel ty devi ces and
f odiig: A 5whr this magi ewl mb&kmngestaﬁ®&dhawa&r eardon262alane 8622’ of

I NGhi rglﬂj%h 5 00139 a
geglcllaergl folél%{rr]l ﬁl}we po eﬁ&lgﬁﬂgitbztlﬁ%%&gga%%eﬁy ?—f‘lc%\f’é(ﬂ’
poIthqlmqagbmmOt/e;ltozlmwfmbanﬁeisMﬁemdirﬁeh’ay devi ces 281,

wh is uaI 0, Or. The
s IS & PR AR5 Moo e S hefn
t henifs 254 tand&f el wafed ralgy dé\xid:e@ 68@,&011&3&%@ id efﬂﬁnt’é%? Qfeh] wadrer
ers 25 omt he

tr rt deyi ce ermve e

| aiatrg 2P ﬁiﬁ,‘F ﬁ{ft @F ﬁ@SE%"i dfﬁa@]an&fﬁéwsfsrﬁ ta Herpfer

St arrien 269 ofthe filkepd1iking ugid 251%1'& th@bordeatdritfaddp oi"@ifeeiEe
?E‘fl%ort devi c 50 transfers wafers dlrectly to th

ek ‘?W 154108t the st quat water rokayidsyirsie80uni t 250a
30 by [O'OQBI]Vl Narht Blishing Stativeh £Ean' Rl nlRYEASudBHardn ARG e

first
water transport device 210 transfer wafers directly from the wafer carriers 262¢
and 262¢’ of the last polishing unit 251¢ by removing the last dual wafer relay

device 680d from the polishing station 45. Wafers are processed in this modified
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| i near reciprocating nechani sm 410a. Wafers are

processed in this nodified 30 polishing station from
woheosafdas carrier 262a of the first poli shi ngPamius2004/012348

250a through the last wafer relay device 281 d in the

same manner as wafers are processed in the polishing

st af)d)lﬁﬂlnggtatléﬁ?fr&n ﬁﬁ{%ﬁrﬁ%g‘z tgr rela ov%ﬁ#% E}’é{’lfeg%ﬁﬁ %gr

Waf eqtriera %ZC@nd 2623 Oﬁthe ttlhﬂi }foihslﬁng fih‘llt A80c ﬂﬂlﬁééﬁ%ﬁé@er as

PCT 8
(V#g?s rgg'er%g% int u A |4§hv%lygh geﬁgﬁ)eﬁgbﬂé(a with
t h lere\fva(ﬁme tQ:Elgr i5% rIn ﬂgs?modlf @d)ﬁ(ﬂik]llng Btagortg ﬂfé&ﬁa@ér cﬁ@fem 26bbe
cgan e
Do A RSP RaNNT FaiRaen pepasped iy e unloer elay

\qudmd& 686¢, a\rhlc}hl’thﬁbemoﬁailiakhetvﬁafel’iaﬂfersi y: o)) Qﬁdlisdgém 2,
SucC t the I rsS r tra sport devi ce
tr a@g %‘Zj LeeRa, fOPH P Qitiedqofishing Hationhas Nipplishing

POl irfis 8 Y and W duad Mfer el d{bezo%%m%%fl\g; b ERDSP
devj ce ééo repoves th emaaférs fromth eSa Iﬁ&é ?@Qtoor

r el 13getibgR 2 Thatirst weferizemsportievise 1 ﬁ%mlﬁ&rwdpns mths Girst dual
e xﬁitféprelfg difibeehosg IfhetsQ@Hnd R&%?er %%ﬁ%gxq fde\\/i@tif ?lr() I‘EIES\%% port

deV|ce 2 transfers wafers direct rom
carVifais fipgpibe gpfer qariem 863 efithe Jast pobkhnrr@unmrﬁsu 250c by

renRiAg { end Asknileltol & AY niREERGERILLANM L BE oy

third I'inear reC|pr cati1 ng nechani sm
pr & seand wafer irprsperd déviigee d50 qmnll 218 iangferstaftrs ditedily @nardhe

car T e RT0 R Akt b ek R S 30 et

155 arba removieg thadirsafidlnst chalewafélﬁelay‘s d&dcesi6B0A A8 6B fr&h RO

5 s descri bove th reference
FHolifng Geciolls” WalR ' TRGE1sPE B Mol polithite gom Grom
t h ehmﬁféf capifdrs ]Z@a an®262206f thé Grst Bd)lfsﬁ'm@ ‘ilhl't shiang the%‘fér

Oc waf er relay device 281
m.C'&‘We %&B@%&a"fﬁ%@ tiltriéolwamérune v fq ia thezgme mapmmm]
| n vaufge B padcedsod ﬁ‘ilthé ﬁcﬂlsﬁiﬁ% ‘stﬁh(brf% Shthiva8 d rlﬁé'anafbg@e with

nDd ied to have unit 250 an

20r o rRfrepeR P digs 1%8&1 thxm&deﬁeshpp shing station.gbe we@ucaametrszmo
Or ah@DERY of thé‘ﬁrsg%)olﬁHﬁiE uhif &4 1alcE b hfﬁﬁ)&d Eh% rclué rv%@é@%l %,

device 150 transters Wwafers to
derdes 6%, whigh eancegeaiofth thafvefer tareiers 6latandeglate 210

262 of,
S B Rt FR b o 1
st gen bnwasbed bynthb dudl wafen elayndeatict i680t, stitch chhibd mbd 16 inest

san nsport devi ces 150 and 210
trgﬁzfg%%%% ers&gngctly to and 25 fromthe wafer

caf0lla4]s 2da aknerdl e‘orfn fisd madiﬁed pSlishif® ktatdh HAG NUHIibifing

250&t2§ﬂfmggf d i %W fﬁg% renmoving the first

and™* }dyalpaer d&}é'ge | hean Y i isteapipaualRor

f i tasger ﬂmd 2t 1ihe ﬁrdt vaRatradsB6rt AVRAls0 AendIBRS WarkSBBhedida
are  processed in this nodified

poF‘i‘%‘ﬁﬁ %62 é/?%? fisshpalishing prib2 Wegnd thessendeyafardmaspeft deviee

fi
30 o:‘ ) f({]reen{ég%slrtgé‘wgﬁfsslmilr% 'gf E&%lﬁzr Eé’rrl&lg 96W tﬁé lagtaﬂ'o'ilkfﬁﬁg afes51,
i

[00135] Wlth reference to Fig. 16, a pohshmg statlon 50 in accordance with

an embodiment of the present invention is described. Fig. 16 is a top view of the

30



30 sane manner as wafers are processed in the

pol i shing station 50, which was described above with
woebw@roesstae to Fig. 16. In this nodified poli shPagus2004/012348

station, the wafer carrier 262a of the first

pol i shing unit 250a can be washed by the wafer relay

2020 Bpp Mol e g B o0 B R B n0Rhb4 540

t he2Rbaragys 109f F lgeil in3®ad obthe peiishing |sttatlorp2ﬂ i shing unit

250 b d
25pura) oE RO 0ES S bl B Gh ey
I n ef kg &dlyaionﬁmmg the Iiﬁ'mst pafdr sdlayndpvict a8106f tﬂbcﬂ@lﬁn@ﬁaﬂom

d hav [ it 250 a fer .
{'gl %dc fo%g'g%tgle mpr\t% 1In% mﬁh}? %%&Oﬁ,tcga%qctl%mgpecpgga@ third
| ar vgeﬁer ﬁefaamleﬁcesm@b buid 281 ¢ wefhe polishig SRG6A 361V éé@onhﬁﬁear
transfers. vvafe 3&1(8’ fer carrler 262 of the first

pol ¥R MR h3nig SOWBE e Wefen FrRipyorerice 281d

devifike pcﬂﬁﬁlng SETMER) tb BQhﬁ/@lﬁ&ﬁlSre&Eﬁ%tf %é%ﬁ%n]@srmr ﬁﬂfcr i er
e

Zﬁoﬁiﬁ b,g ]% Eol i shing unit 2
% fixshlinsgr r@f;lp;chtmgpg:cgmsm f Kapgefirdls vediprocating
18 nhﬁdﬁdii&fﬂtl&‘e firkepFEd rBIad dARQVR 1 £ ARG ramRd if tggatu'gd’b:r‘ 1]E/I_ga 112 Alo

each wafer relay device 281 is 10 connecte
| i ndarlbe geGopd Haeer rasiproratingmnpchanian @10y epntrhls seoipyéatingd

POl h&hinS of it @édoﬁ@?ndecgﬁ:@wﬁﬁf %qagrdglu@%( ﬁﬁf %1%328210 as 1I?ustrated

driven individ i néa
r ecVigtibe arow @’I_h.md‘rl& A 65 Fhetthiyd lﬁlfd:ar secrpmbatm@meq:hahismm 0g

t
71 ookl ook RSl s Ertor GHRY B w18 iy B018, g Ly
1swafveith thebragw YMovinFegs 1€81. 15 [ 00147] Met hods of
f th difi hi t.at
D dOE3] 9 MBS o Bk ising B insEoadRgs Gareh 2 f i
po Ito ﬂielmmhcﬁltcﬂ‘ﬁ)rdwssﬁl@ waiﬂéié ﬁn)the ]i)cﬁﬁﬁlhg stafiéh ”ﬁﬁ{ffF)% @fexé:épgﬁlat

i near reciproca

rmt11“8?¥§e°‘%rf’° 8 ‘Pse‘& the réwaé‘a\rﬂélé Maop 23 ﬂéeoﬁ«wcrnélanéd

I ndhivd wafad delay dE@OkA8] b Wt 1316 05 ﬂf%%lﬁtht @afgﬂ Iglay dvicé®81d
pol i shi n%q station 55 in accordance wit anot ?1

e ni3EfiorEpieddrdiyiqually e demelishingstation 407 s descrl bed. F| g.
17 (039 t O Vil g@ﬁ%r&lffom{ S ﬂbﬂkﬂlﬁ? éﬁg)n%b%gﬁ RER’F %%oh-gﬁ‘gg units

pol i Shld}g stat’l on can be use
appal srd N+hyafsr reltaygiewmes 2841 whede Nfis mhnategm quBiﬁ |t<mgr larger

t I
S R G B 5 ) e,
Fi gelayl®visr @8pand thasecohrewafot ﬂralhpmgdwtcaall orenfoled ﬂ:lé tvhfers
5coqgg)[n tﬁg%‘t‘pﬁ?ﬁ%g%%ﬁ%d%ﬁet of four wafer rel ay

evi ces he second set of three I|inear

r etﬁ()fjﬂﬂjc at iThg pobishivarsiasion 5@ tOebe-mddificd saviethat thefifst wafer
-281d and the

£+ gl fioe' Pt Rt Tk ogeimiy s i ahike it
Qapolﬂs]hiﬁg uaft 25 rebyrembeifg thg fizét Makfe? Belé;ode‘?fce BBtk andifhe first
t her dlfferenc?gls that the polishing station 55

c 0 ?af EEPrqoRtngyBeqhanisy ¢ 10 Walersmueprogessed imthis merified
30 | NpéiBATg efatioPRoth MR Witk iR 962aNirkR 1ist%:rg0|91i1%@a

250c. Each polishing unit 251 conprises a
through the last wafer relay device 281d in the same manner as wafers are

processed in the polishing station 50, which was described above with reference to

Fig. 16. In this modified polishing station, the wafer carrier 262a of the first

31



pol i shing table 256, and first and second wafer

carriers 262 and 262'. Although not shown, each
weoabigasiig unit 251 may al so i ncl ude a pad con#CTIUSZM®A/012348

258. 33 WD 2004/ 095516 PCT/ US2004/012348 [00150] The

second set of wafer relay devices 28la'-281d" are

conpaghiag uﬁ@ﬁ(ﬁeca 8 Rahed ﬁ% 819: aﬁé}éggy tilléﬁ/?ct% gllé X¢hich can be

reci procating nec ani sne
mantieyedds thetveaféscagier 362a. of waf er rel ay devices 281

a-2 are tp.the fir f thr
| | n@g%‘ﬁ Jeci %Jlf%gé}]t%&?] goq%‘ac ﬁgo 1bpg's %gﬁgﬁ (i‘i |ni‘f’d1‘f%é1 to have N
p :1) | padishing umtSéZSD end WEGMIaFd@JCﬁl @81, Where3e BRGn 8Lk eflal to
r r n chani s 410a' - 410c’

S AR e Do s
secthewatetardér oﬁdfeeﬁrstrmlhayng Wenis0 faﬁd #1 ].;écong Shebr rhibpbipe
SaWFvQ@Q % as Hg fg%% ﬁﬁ of three |jnear
rect pr oc f MY VREER FATeEhEom fedash vater rehpidesice 2He
r ec[npmgc ati m@ podishiap stafih 50Man bahso M%di@ifed LRe tﬁatt) El%t f)b

ove

mqf devi ces 281 a-281 d, as descri
wi ¥ eff@nﬁwféiveaﬁe &1Q gansfegs waters diregilysiom thi avage camir 2680 of
100f tﬁ@faﬁrpohﬁﬂu@’urﬁl@’jm@ Eg re%ﬁ)lrﬁlg tl%,Bl%lg wa‘i’é%? Qelﬁhgevﬁ"c%g 9%&% and the

waf er carriers 262a' -262c’
25 1aird bacar repiprpepiing merhagien |4é<h: Wm:m g pmcetssh:d irsthivanodified

”Hrliﬁ%hn%sstétﬁﬁ fhon] ﬁ’lE 1{ 1PdF twaf’éi“ re;j\%fd%‘{ch % I%Xh g%ll&tge ﬁ’é&?ﬁ czgfler

r carrirers
t h&6Porf theihirg pghﬁhtlrg @525&; 23le ameamndeass wakedare i;ﬁ)cessed

ab%ﬁl@?‘oflﬁllr{ Ea%iroﬁ 3 ewl% ﬁh escrﬁ)eg] 51908/% gvt% S eg;géqhtg ig. 16
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15si d# thay modified lbIdIShmg IStatﬂOIfoO the oefis Shifigr 2626 @f thelttird f¥8ishing

ol i of F that |inear
Po w250kt e B2 o yafiey o G SR avichapape mevie
28 theayafetvarrizel6ed and third wafer relay devices 28l b
an c, the fourt er relay device 281d, 20 the
?"“t?‘%af erl® P@F%ﬁléjémm@@ p?é%!%ng %%twa 50 saibramedified teibave N
vvaﬁoellishhgl udst 26@ ¥R Svabd rély devﬁzeﬁzﬁfiwh&e N @Qg J,fgg q%%{f &Hh
n ua

rela¥gdeV|ce 281d' ‘are controlled i

hak 2sHrinGatthe firspratsstranspat dyjce 150 Kalgiéémewaﬂers to
f OE}féiﬁrit%fé?%l?SHEV'i& 281 ahd ﬂl@ sé@n(f@gfepﬁéﬁg%& & Eff%hb n g

units 251 an 1) wafer relay dev
N Fesnoyps the ey fr@q thel wafer cerriet 202y the 126 pbh\sa‘nmgamlt'mﬁ&

LIS, C T PALPRR Tl 68 e s BRRIRE Sy &Iﬁar
V\/ﬁﬂfé‘rseﬁmn’%@ﬁmnmﬁl dclﬂc®11(5 0 lamdri)}\lﬁmmiht?wm&&ﬁlﬁctlyf th and
2 ol E R el S et Al ot S kanc e

f i respectireflg by retm(amg]he ﬁrsdmd lee whid rdldyaRsices 28vahed 581c and
rriers 262a and _ 262a' 30 of

.t he
t h{lelg? ?Srt é‘%& %8{‘ F&?ﬁr ﬁegclpu?ﬁ ing@pchapisms 4103 and 41Qcn Wafers gre
vvalﬁnecesmdl1ﬁﬂnsiﬁlvdlﬁa5po'lﬁh1ﬁg aaGbnZBobi the 3Aer ichiGief 252§tof the first
nea rectggo mechani snms 410a and 410a'. Wafers
ar%0 B%P%E%‘ 0 9 1< caRyigT 4926 af the Firgmoghing it 25Ac i then
30 t hameadmherea Wakgd a‘Ere PR3&ss@d the polishing station 50, which was
described above with reference to Fig. 16. In this modified polishing station, the
wafer carrier 262a of the first polishing unit 250a can be washed by the wafer

relay device 281b, which can be moved to the wafer carrier 262a. F urthermore,
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262a' of the first polishing unit 25l a through the

| ast wafer relay devices 281d and 34 WO 2004/ 095516
wOCTi#082064/ 012348 281d' in the same nmanner aBCWAKeNg/012348

are processed in the polishing station 55. In this

nodi fi ed pollshlng statlon the wafer carriers 262a

an dh}%gg&g@r c?)%le} ?& 8f ooléilg ng, E%Efg)lg tgglzbi%\gasgggwbt,%e wafer

r esmdm'tdevmb 281cwvhich canalm: heveday 8¢ vstaﬂarbhﬁel\/mer car riers

262 015 gener form

2o FToofisl 22 88 neiorat Bt ol VB0 0 gon bodifed o have N

pol panhmg ubib 250 ARIIN-aRehfet Tiayadvide 28 € vaherdQ v aq]qﬁteggjequal to
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1 haf! PIgEr et &t WaIPTAFRERROFY dedicy { Lbtrapstyrsr wafprs festhg wafer
waf efrer 262 of the f"i* o%fr@runﬁ 250 il the RondPvathdVank; thc"aewce
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rel @Y)lﬂﬁv' Cq%e Sﬁﬂsm @ta{lglpg'@@f]l:lg hg aﬂ@ td l’?lgé(ijllﬁgd %%dlﬁgntg 5

can be al so nodif g such
t r adfsprdied abesei Cé’éb@llgdlﬁéqlrﬁwé éhat\mch rVS@feui relggcddviceR8bim t he

af Wnn&fi‘édr tb & Swih PfGar r& oc2a Hgé?ecﬁfa?lglg% 1h 251 thig grllloidsggeign 9

unit 251c by renoving t er réela
28 1rplishidg statiatt, eah dvafd eelashdervd:e 128h esairlveremdmdnam bythe

or o gReA A e Rl PestpoichPRE This rdlpod i g e

i s therefore, narhprises theaymelewhise of Rithr @ciprdatd InechiMighahi 0 as

the, wafer carr 262c' of the third
poletlhsﬂmﬂgerﬁﬁ eﬁ@iaygieylﬁesta%i same manner as wafers are
1pr doesTgd | Methods offp2bdessidgafSis M thede n%lﬁéﬁ]ioﬁghl atlons

descri.bed a h reference to Fig.
nmoditf ! ab%lt#%lﬂ?tﬁnaésﬁ BioeRsing m@rmﬂ@rp%@hlng ﬁatsonz?@zéS (2),

an CBS@@%ﬁd 35{&) &fff@gst bi lrld IP&{d' I%erE‘é})t th'dﬂﬁﬁealzt%&grogégg%otlé%s

washed | oad-and-unl oad cups 282c an
e é%‘tfﬁ WFTWIW\H‘FV&‘W Bararenieleddndivdedly. waf er carriers

262{00%]1 26Q%th refglggé'eﬁghé kl)7e 3 r@g?lﬁ‘iigg%at{ grSE‘ér\l/ éeégﬁrdance with

polishinhg station 55 can
20polangthprainhedinent ofshe presenpinkentian ér desaibag. BigviTde s t@Bilew of

mg{lee]?cwgh@ r?tgtldnnﬁe 9% ngﬁ%ﬁl& raitiiggi 95 calmq)re%g%i i%l?lin 1@1?@5 ch

waf er trans evice
vvafaep&ram 0 ofitég fli ingeadwditlerpotisimystationi260es 28 | a and 28

t he [ ns . devjce 210 .. .
r e%vgg] t hecgv\rgc grraglo? ﬁﬂ’ isfi gté{"onc rIF F‘E}dé‘ t?éée Blishing
| astatipmb0 sfifipdl 6 excapt thabthe p{)lﬁhﬁﬁ@&ia‘cﬂmﬁ) fethérsddipeses the

ST T S R

t r dinsdre¢cippodating nﬁb]’faﬁfs‘;hlls ¥10L-4208 ovérrtHHWiltstrB%t D@ wafer relay
carriers eflrstzgpollshlng unit 25 la and the

| aéfwfﬁlzlgigh %?Hél and the firptset ee linegpygeiprogeting maghanisms 410a-
r edpyd 6¥dhd ftishihg §t5tldi\@cOfo Feh @yAH&HérQ%‘fezréi%é & tﬁ&%&? 8la’

the | ast wafer relay devices 281d an
f i pekishingestation 65 porppsises the pelishingaaits 26g ardsdhamd 25ts msmaa of

304168 poliﬁﬁl@gcutﬁt@ 95 6"&1;95017 and250c. Each polishing unit 251 comprises a
polishing table 256, and first and second wafer carriers 262 and 262°. Although

not shown, each polishing unit 251 may also include a pad conditioner 258.
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WO 2004/ 095516 PCT/ US2004/012348 [00159] In a general
form the polishing station 55 can be nodified to have
wol20@@@vsahi ng units 251 and 2*(N-1) wafer rel apCuasemen12348

281, where N is an integer equal to or larger than 2.
The first wafer transport device 150 transfers wafers
to rdopgonaf efhe cohA t f kst polishing unjt
251[ and ]t he sgc%%g %?g‘r%%r Iﬁagrﬁlg&g%erstz%gae\ﬂ%g‘é a5 gpnnected to
r enthgsecond set\whtheqedinfargeniproeating frechannside0:-4262 i0fhetshae

| astyandehd §Bi ' I n_thi I fied polishing
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262c' .. 0§0é69 ) |
it Salm P4 taei eshish e Walt islay deessi2 k2 il oasalescaihedabove with
100 diefekedde BUGH Tehat each wafer relay device 281 is
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410903311 t hedke sependrseieal wekerpelhy devioes)28ina28 lainsnd thasdond
waf i ' | inadi yidual |y by t
o e oo BBt Bl R Py e
no dYafere i the kameshinanpesasahd Grst set ofveafefrole devi@ePBiSES dhe
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top views of the polishing station 60 where wafer
carriers 262 are positioned in wafer |oading

weoasiwsmie and waf er unl oadi ng positions, respecrivgeioy/012348
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assemblies 260a-260c and a wafer conveying device 480. The region of the
polishing station 60 adjacent to the first wafer transport device 150 is an input

region of the polishing station to receive wafers into the polishing station. The
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waf er unl oadi ng positions again by the backward |i near
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housing 488 of the polishing station 60.
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5 views of the polishing stations 65a, 65b and 65c,

respectively. [00179] The polishing station 65a of
weoi2g4/084516) can be derived fromthe polishi ngperasrmmoi2348

60 by renoving the first wafer transfer station 285a.

In this pO|IShI ng station 65a, the first wafer

tr t dey 1 ans dir Iytothe
W%%f er‘g &Pd ?prf ng %é%gsrl\g% pOﬁS m %és:tso e OI h the
poldesbhbagwﬁm seférente GDORBigs. 18 F0() amd Ia@{b)c |Ihgst 20@f &rd 2:0&1) fateer

262a t.hro er. transfer .st
2 a5 e peRnin Shugtie e SR Gt 37 R piined B
p g tnragdii :lmg@tpaﬁlh@[ﬂi 2003 Wa?ﬂ uﬂbadm@pcﬁﬁﬁ)ﬁf Ireks]?d:tl&tHQV Big. 20(a)
t he, polishin tati on 65a t wafer. carri.er
s SRR Ay Ref S Ress el et ot FAPAIRE 285n
t h@tockss. Fashe daketiEeR 261&?2@0 lafd terdh ar11§?56§ﬁ&1ed over the

t abl es 256a and 256b. 15 0

polishin ﬁl80k
po|ppgwﬂ%3a1§95a%ﬁ66r¥56‘wdo%56m rgspeetiyelyy asilips da%ﬁgvb% The
f 1 ot \aker iPQbpIRAItE he Fird ba@R tBE RN tEISADYIa the Wrst Warbr
wafer transfer station 285d. Therefore, the second
wafrensportangipoti0- devi ce 210 transfers wafers directly

frgm k?fsmeg& S?é;\?%t%ﬂ &&%@ 23,2 t&%ﬁfz@c%r&w geeR i n

I rst
t r agrpéative siafer iqaﬂmg 86stians tiot gl ledatsd Ioagtthwafelrtrmfer ptaffons

26 r

¢ neSa e R L O A E el Bich oFnRLAfEIGA

| n illustretedd o F1g IﬁO(ng Fhafiisowafbisis Joatitbfrerh ithedirviafader teasten er
transfer station 285c

262¢C .
thaﬂ%tlglg&f%?%{(\%ge ﬁr&wgrncafrﬁeé é%ac:ond and third polishing
15t alpbeass] 256¥exankk Qﬁﬁ%arrﬁdﬂ%ip@'@ﬁe ﬂﬁﬂldf&fbdﬁ@tlﬁ&@bb@lﬁ@

65¢c can e e

ot 2 ROBH PO RLETE RO e Ebles 08 S (aReBivel: B

t r apgdwRkd Bieat ﬂn@l"t?n Y 8Pihe abiieyer @88l as Iil[hslrzﬁbcﬁmmé 118D ITAG first
statlon 65c, the first wafer transport device 150

oander copipet62a gplishes the fiesh afer pring i polispinedpd 25gernde first
%g{;ﬁﬁl‘% thi16 2 563C Ay W@%Sﬁshﬁrfg%@o@%df thed@r‘ét' Welterdd Sompleted,

es wafers directl fromthe | ast wafer carrier
202621@!3 firgawaferscagice 2639riol the polighingdphle R¥deg st ati on

Fgg?(f t I'T@exft tﬁé\;/atgﬁf ﬁﬁer?f’(ﬁ 185 %@%@n&&eﬁ@@&e?&?e&ge

er carrier e sane nmanner as ers
ar avaifar unlmedmg)bowtunmgm‘sztralqcamd 060 thewrdferttransfer dtiaioos 2§Hbel

2 oIS, resBery Sy A f Rl AR & ofehecn Rl 48R LS

st allusemed 85ig t20¢). The fiscahfedis helowdsdrfronhte fifst wafer carrier

polishing table d . the cond polishing table
2550 @A el eﬁ’?‘é‘?“ﬁlﬁ’\‘% r(%‘laﬂggféat%zg 4/ 095516
PCT004880 04/10ekd, IBwatbidafribry @202 6204t tralisfotfed @gdin fo he

washed at the vvafer transfer station 285¢ t
| 0 EePEiIvE Bie{RE GG ROt Ry ﬂ}&cfmvgarf? fipat mpiien geéweaﬂww@r

t hegh his 'ilﬂlsﬁ&led fnh:'lg‘ 20ta: ?‘b’hﬁ: #raRafer ik AR orh theBe R Hafdr

form  the polishing stations 65a and 65b can have N

po|tnag$fenﬁgatlp368®sonzs@e sqQondvaler ¢aiiieri2e2 262 and N waf er
st
tongrﬁ il : R Q ﬁ@w%g%%ﬁrger%\fq%?gﬁfﬂ:néré @R 9RE r&ggﬁhe

er than ? station 65c
wafer polishing positions again by the backward linear motion Y of the conveyer
482, as illustrated in Fig. 18. The second wafer carrier 262b polishes the first
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above with reference to Figs. 18, 20(a) and 20(b).

After the first wafer W is transferred fromthe
wobiomiosssaber transfer station 285a, the secondremfuseooBl2348

is transferred fromthe first wafer transfer station

285a' to the first wafer carrier 10 262a' and then

' d I t
CaP . v aaalct R0 A0 T ATy BPERURLRE bl 3o
18p5W4i(da0s c dmatc@@érrp witd' otler elbddiments of thapnése@lﬂhdvd@tioh lare
FEEELTT SRR e N
p r 0¢efEigdl instedd sl thaprtisiitag stationD). THe 25@Y; An) ankd 16¢) aviProp

sezf Ha oLk aplenipb ety G axpendBRaHspedibguel 1o

gmmr r earhk &)smhtdg%tafubﬁ SSa df\mg \ma(fage Ean BeaRE Vel frdi ﬂfel o ns
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zen%hshmlgé?aé%?@ bbéxepm’éﬁahet ghvele tianpentidivn 2832 g8 Ml%hed

on p&mﬁm@@{alu&h 5519&{@% Sfof AbnP6R AEHEN B 0ttRNEBR w%%ﬂyﬁ%ﬁy
describ above with reference to Figs. 18, 20(a) and

20tahe ﬁzsgwp‘@oqmﬁr 208 tWéfe}iﬁcﬂf"F RIOFeFERdsin Hei noHsie Htiopioga
10 22 froﬁ‘ngﬁe ﬁ%ﬂ%&%?&&l&%& ?ﬁﬁle 1 gwafepféarfs E%%tlm5d in the

secon er conveylng ces 480 an can
C o panECmaTheriss wafers arecpmm@ed trth¢ paishinb stafion &l eidhiveas

th ﬁ%s‘érl a4 bpl}eo qg&ﬂe%llgﬁ?l{lées?ﬁﬁn 358 HOf {ﬁls{ V%t{ar G(Zmer 262a can be

proca
rre ohshed amhe [w@&i 88&sfdr ﬂtaaorgﬁﬁ nlmlt isflocatgd heh@ep tﬂe| fg$tiand)

statio 0..co i shing 25 tables 256, two
setS%tP SM?@‘*&??@WF?%% two sets of N +1 wafer
15tr mswr Sttha pbkishing3tifiom 65b a‘ﬂFlg @ad)) canis: deaiv &t from thle
conve ere N .S an . ntege eqgual _to
o Py ks e b By rompuingitieUtet aked naps HeBon £83ded PeEfors

tr &fé%&%a WaRd hSspb@ deifte 1ﬁ)luraﬁ§fer§ wWarsMedifsctly fraMShewafer
statioons 285 and the second wafer transport device 210

r e RBUIES262fre MRk e1e PRopesssd ip dho polishipg#iatignioab foputhe fiest
st %feg H§ns?§§tat1§@2§5g% h tﬁ@ﬁst%fé&gfrfémgc% iR @mﬁ@m@ﬁner

can be nodif such first waf er
20t r awwfmsmqjm@%ﬂ@the mlsﬁhmgé?atlmﬁ%rvgn@i wasclesopibedatione In

Lkl

£ B poltiSi e fiBh 65 (e RarcP Biic A3 e BBl e ier

t heapbirisatipmsssitizat isdocad betebr the seqond prdibizd pelishing taltiss

noc%(%s?g Zplgl ishing station 42 WD 2004/ 095516

8 012348 fromthe first two wafer carriers

26AW1811d 2@hapolishingusglion b dfdsd. 21 (wp canctfealerivaddisd the

st at.i ons 5d 285d' t he wa S
255 BOlsRBEaGOR ST o og e TuH g el S Parear SAE R e

de 38% d. e duﬁﬁbliéﬁi_ng\lbthﬂ’brf g5t ahefisewher frifgporedevider1 50 iads

nodi f i i shin stalon irst two, wafer

caWPfeéSr‘greS@‘Q%Pt%H{? ereafﬁ%%%s w@ﬁ &xpond Wﬁ%&ﬁwam

tr angdeer IOQ&IﬁMe@ Wéfe?&ﬁkct%nﬂoxﬁ @RNast Wagd: cafier 1606 aWRtkrs are

between the first polishing table 256a and the second

popmeﬁsmntt@moélslg%ﬁam@éq Som thefisst Walkesagior Reamtrough the
30 MO fisf 8 RRidr 3828 1Bk BlAnfR TPWhRRSrMNn the polishing station

60, which was described above. In the polishing station 65c, the first wafer carrier
262a can be washed at the wafer transfer station 285b that is located between the
first polishing table 256a and the second polishing table 256b. Furthermore, the
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pol i shing tables 256, two sets of N wafer carriers

262, two sets of N wafer transfer stations 285 and at
woOeeas09smie waf er conveyi ng devi ce 480, where NPCS/USZ004/012348

integer 10 equal to or larger than 2. The first wafer

transport device 150 transfers wafers to the first

t f ' t
o MGy el 26 PP Allfed Aene FHAN kR S B3 Rabs,
t r alpstted b@Wam thSacQIBBpoli[sh‘iﬁg&]z]e ZPblparpicthé thivid pglishirgs thisle 256¢.

s ec gfoé@vlgf er %%éag gorr?‘ 131 ésg&n%ifg’g?ﬁsgﬁfatga g§ RA‘%F‘Z’P%B N

dir EQiiSthlg fabtrmZﬁﬁé\I wafet camére QGZI.eﬁldQ\awafeﬁt’rﬁils?& 2etiaRA85,

62 I eno r stations
S o here sy i SERIERCchto o Bhue Bt . TRER shing fpon i e Mo
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ar edipyctly @5HaRk fildt Waer eAkhordede I5@! l'nQﬁE %&rshm%"ﬂhiﬁ&s iGiog

descrl ed above with reference to

& tholestaraferganier 29%Hnlesds walses ctmqptbdom sepond wafer
(carﬁdngls&t #R26 2ad 262c’ can be washed at the wafer
transfer stations 285c and 285c¢' that are | ocated
bet BES] t he Wakiefseenemie Figi22h rpmshlsm statg)n T0eih hersrdaBGhwith
an ied .
po"%“éﬁ“?ﬁegm‘i@a%%t. 8 b b0 pRediE e Rlon18dlridel Biel B lse'1Syiew of
t wohe pelishing statiom?brA side viewras tl&:ﬁabllsmmta&hgo,cés VN:WWfil@fhe

t 85 t.
cortRefin U fRRhEl 32 22 1 Bune S8 VeRGEME B finersition
150r GOa]Elgxmateﬂ livaFig219. 'ﬂ’he pfohﬂfﬁg stifor 170 bﬁrﬂfbslf Red in tﬂ@%’dl@ﬁin§50
transters rs, to St. two.water tra
st ApeRLS NGRS bRl Roline Rt ate For bolpb e cttion 9
r enowedified Gomahepdishin® Btatidies0l ififdtratedn Maf ﬁfb}pa"l‘i'afdg%rsécond
can

262. 001931?86’2 ggé i,shing station 70 o

bo TiTeRBYY TS deTicE AL Aot 0 :,f@lrm@rftruaﬁ@r s{gipas285a’-

t r @BSPOrd ARVIraRedFhrbs REGE @a’i’ﬁer\é@sfeﬁlﬁﬁes(:%b?c%bé{ th Ghet N€

first two wafer carriers 262a and 262a' and the
205 o POHA MG AN OPansport devi ce 210 renoves the wafers

g%gmtsh]/ freqo sE&ﬁldls@t%th&{aM tr‘é\@sff& taﬁ&{érﬁﬁé 5%8%9’239? grranged in

by renoving the
waftles same arpgnesas dteaﬁra@tcsﬁsafm&a ;ram;stanomdaam 28 htinged

or ol R n ey P BBl SRe et Tofbrne

f i meffer cawiensdbda’ - 262t canen@ze%i&c@mi:aﬁ:fg?laanrfehbm Becbh®
ca in . the sane

55t hi 262c and, 262¢' i )
oL B B uCEI 50T B e e
st 322392623 gan mbvecin a\/»&ﬁpxga?i_ﬁg hﬁﬁﬁklr ab ﬁ)éeﬁrw we{ferrcgﬁ@'yﬁ%c e
to Fi.g. ified 0|S|ngstat|on

e S aﬁicPP‘ieW%{m beoReviRa oy se 480° dsarrangeduatnaglisk

t henanadres the figdd Saldr cdveying Bsvice2R Quélrtﬂat%l%f’skécontci@@ttof @F
Ioca%ed between the firsf and second polishin

25 BATer SHHers 583 - 0261 998 Patishevatern en theifiryt, sgedndran ﬁmldl ers
30 26 361isARG tﬁ)@e%@%&‘@%cbﬁs&@ Ble sefolﬂg wWAR %% ; %\gg d \?{1 3

stations 285c and at are located
sed®hdrapgiers wafers in the same manner as the first wafer conveying device 480.
The first and second conveying devices 480 and 480° can be operated individually

or collectively.
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third polishing tables 256b and 256c¢c. 10 [00194] In a
general form this nodified polishing station

woaomwssase N polishing tables 256, two sets oPCNUSai081012348

carriers 262, two sets of (N-1) wafer transfer
statlons 285 and at | east one wafer conveylng devi ce

Td BT © Rl e MRS, PR soccio BpaenChal oo WP

t o pblished anesnp;ﬂmi)tmé éirst var wafer tean2féPstativils 28t ane Q85w of the

N R T e Rl S SR

r efueﬁ@nn detice F.Jogss 111ﬁ’s3ra&ﬂdn P, 220 ek, ltlséiﬂhﬁigwﬁhﬂ%m% 80

cor not her enbo present
5i néaRT q? %%t.WB trasg stafjgn ?@5{? ?16“’ 'f%twa cgifier209a
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Vi ehSdrrddHonPik el w&rﬁaﬁé@&ugﬁzss@&w g&w&wb@r W28s
direction Uillustrated g pol i shin
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de ) pt
0 e, AR bR EE e PR G 1230 S oA M SEED een
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SR Mebeusha raegied frogy b SSE s Tole! SAIOrer AR T AR o
I nzs\Sal’ td @& firsBRafFPEMEdrs 26NEd DhRY GepEaWeRJadd'tAGK 484.
The forward and backward |inear notions are

degimyrianconstypolitheren the polishise datlasepg acoauding t e Seaiteaer i n
F' GSscrikedl %H% With re}-é?&ce%)ﬁ ?51'8 r%b(eg LAE %0 6}94 i s mount ed

to a top housing 488 of t hi ng statlon 80. 44
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r ,
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t r &Fef toror ke hap Re The fisyt watst franspergdevigs) léO ?wﬁers Boferste

bagle\wad dyd waﬁﬁfraﬂl@r 'st‘aﬁon\é 285\|§1>fd the 5d¥8nd WhfSf tré’i@lﬁcﬁf devwe 210
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porampsie patersima thedast W@ Waferstrangigr stafiangg8% abl e 256a
30 10[@?99\}281 Thlsgéhshf% ts{%ﬁoﬁ 9@0@ 125L 1 8e MOAGES Such that BE first

fer
wafer transport device 150 transfer ‘wafers directly to the first wafer carriers 262a

and 262a’ by removing the first two wafer transfer stations 285a and 2852’ from

the polishing station 70. Wafers are processed in this modified polishing station
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first wafer carrier 262a is lifted fromthe polishing
tabl e 256a and then the first wafer carrier 262a is
worenrgbssiced to the second wafer transfer statPON/URA®B012348
by the backward |inear notion Y along the conveying
track 484. Next, the first wafer W is unloaded from

L o PGP s s 220 Ao ook o B el Plverer

car trpnsfer 2@Hensi2854 arai’f?ESlSé’rmelmb dame tniadndriat Safevsdr€processed in the
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t hevHidh8ds doRdrBEd Aove QR etelhQ 'ane 22 URIhid mdaiRE Ipohshlng

transfer station 285c onto the third wafer car
Zozaét?tl%ahetth%Wﬁﬁécasem@mdﬂé%sambmhw@wﬁmsfm

t Nigtagoaisss a&?f%b%at%gezﬁcdtecd Bebvdld ftl?ers%gciq]dtagd 1R o ﬁs&;PgY

pol i shi ngb bac I near
al dhles2Aeb enskApégi ng track 484. Next, the thi rd waf er

car 26 er u t he
pol[édlglé]ng égé%g‘%%q%ﬁ* ﬁlﬂsemf) %lf‘?%pc\ﬁ%gllnggtﬁ ‘%E%ltsees Msee.
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%r sta 85dg%|ts ackvvard linear notion Y
aI Z‘Iff o BV& stapionsie84 gnd thrisgaond waker franspert deyicer210
i Sramdvemedzafewmmhﬁ l&éﬂtvl‘rcﬁwafé@éa@ﬂie@%zr ier 262c to the

fomp waf er transfer station 285d and then the third
r cdip pekishing statigm &9 et FigP2icen b Burther meflifiert such that

30tr ﬁfé&frﬁ Rya®dr @Jahéib@rt 48wk 159 %fgrstvsré r$'& tl¥ t’éﬁﬁg fi?st DX bafer
the first wafer is renove
t r egyEers 2620 and 2670° awbidie second wafer transport device 210 removes the
wafers directly from the last two wafer carriers 262¢ and 262¢’ by removing the

first two and the last two wafer transfer stations 285a, 285a’, 285d and 285d’.
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by the second wafer transfer device 210. In this

fashi on, wafers can be sequentially polished on the
woabigasaig t abl es 256a- 256¢ one after anot her. PCO@RABY/012348

In a general form the polishing station 80 conprises

N polishing 15 tables 256, N vvafer carriers 262, N+l
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15p 01211 8 Kinrayes thatwafans 86m theikst oho Waer CHes&s B@Ed above W th

{dSPBSET Rk e FRe Dl e fuuicasoine

vvafaemrdalnmwftle ancslicR binBEUIRASH DT tHePhesk® inveRSRH i€ %&ﬁﬁé@e 9fe
the first E{% :Séh tsacPJ e, 256a and the second

polp()lésrh1 ed inghe glishing arparstisd 0 of Fig. 1 instead of
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20256S a %@%ﬁ? @SPPhSémg stagion 8\ apaiewed inrt érmnom_uanusumsd

28 Bpd32 ™e §ﬁshﬁ%r§¥’a%¥h R¢ 15% 'la(f' ?(éélg #P]hsm}l% steattl \l?\gfi%sf:rlbed

i nt eger equa to or lar ger
t r B8 pEpenesd Figs. lﬁwdtlf)ah@ptethst ewalf‘eafsr dacridr bssefblyA60 can

Waf@te bvbdntldjR b4 tx%‘ﬁrafepﬁ réfe?g B 2?? gl%rVéc&iaﬁ};\Bf g Evtafer

device 210 renoves t $8r%s rom
t r evyeEng devicet48dn 285. [00207] The polishing station

85 Fi g der d fromthe polishin
25 So008961 © 8 The Wa oS RE ARl AT Eohb T b (e ook 45
t r andsf rempmlcahlgdmva%daanism 486)es itrbSd in g SUATHE th&DD,
£6 qqa\é\/af g)h? @ ort tq%%l ce 210 .renpves wafers
2élér ect T PSHTS dhe qonveying tragh 484, Wiighd s
a r @npembls $}&de¢1plrotzehﬁ3g fdﬁ{/é 2BihaARismSBat Tﬁé%egiégcgtfng@n%@ e
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30 Pra&essaend e toReRARS irfdki 439, $h&for@ikd and backward linear motions

are designated as X and Y, respectively, as illustrated in Figs. 23 and 24. The
conveying track 484 is mounted to a top housing 488 of the polishing station 80.
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80, which was descri bed above with reference to Fig.

23. In the polishing station 85b, the third wafer
woan4iess1262c can be washed at the wafer transPer/us2004/012348

station 285c 15 that is |ocated between the second and

third polishing tables 256b and 256¢. [00208] In a

gengyad7)f ormmem d@f;;&rbéeﬁf %&f&@% o p§Fs%%s 2] tise N

pol I shi n% t abl es er carrirers er
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zowmmszazm 1IBRARA4H BlBS ée%on&ﬂfelﬁ@an\ﬁﬁﬁﬁﬁﬂm%% Beits
er tdrlansfer stati.on E85C that is | ocated between

t he OFRIHgar MRfPns & 3lonsdhe saweyirg ask8d 256b and 256c¢.
[ O([XHHIQQ] | N Nexganefisl witer i8loatidier iR e st &tld %{"e'r ﬁglgsg& sﬁtlon

can conprise N polishing tab

on 85C
?é#b e I?’Fé?@né @zfer farnien 2ol and thepibe sqcond ‘a@ﬁebmlez%?.b is
anetagsféredad e sy EMﬁs‘flﬁng&Yé @fb’b%g s IF#EW Fd ﬂe‘? m&tions Y

i nt eger equal to or
tr aW%EhEtCO@@wneéraqls@% éft@rsscqnéﬁef@ cgroiet 26ebfpohsheS the

vatigg Wﬁﬁf‘ ﬁélﬁ‘g thé gghs‘ﬂ[ﬁ% ga& ) e y S Qe%o %o%rsﬁntgé %@%&ggf)

devi ce renoves rom
C a[qﬂﬂﬁ,‘}] 26:NGX[ afiaahg palshing pleﬁess efibe fitso whfegis cdfpleted, the

po I~SHi 9 r danc .t h t her

25 D tebi Deteeistiorda vl PO HARRFE poliitue e B end e
potrar§fﬂrlﬁg t@ﬂlathlmlmaf&ﬂranm d&ﬁloﬂ 285t by itstackvRed lisdat BBtion Y
ap 5..10 .of Fi d of the I|sh|n
T BBREHE Soy e whcsdhsng Nov by Ko Ses s upagbitors fhasgeond
st wafeocun®@ 26The tb@ihir& hdaf@ trahis®risifon i s simlar to
th Of(gli' Shbln shtatl on 70 described with reference to
Fi @ s%& ©S¢epd wateR cagpsr 262k istiapgerregis dhetregond 6.0

30 CawafPymsReRI YR Fel M6 BBt WARE §hd then the third wafer carrier

262c¢ is transferred to the third wafer transfer station 285¢ by their forward linear

motions X along the conveying track 484. Next, the first wafer is loaded from the

third wafer transfer station 285c onto the third wafer carrier 262¢ and then the
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15 transfer stations 285 individually by wafer

conveyi ng devices 481 and 481'. [00212] The first and
woeecmdsuet s of three wafer carrier assenbli esPCT/US2004/012348

260a- 260c and 260" a-260' ¢ are nounted on the

conveyi ng tracks 484 and 484" of the first and second

waf 4 r.e C
Th ﬂ{ll}dgg#%rrecétra E&fgr\r%eﬁr%}éé anlhér% Qg%m(%fp ﬁ éﬁmltsof
t he badkmerd lmalemotumn‘ﬂ elpngithe zanwégmg ﬁﬁck‘kﬁ{h MRYE ShelRisd walkr

| narvR e B RE BEbaBT Rt Rlshapad e e the i

Si rrpd)lazhingtatﬂmﬁ&ec:l pr ocating dri ve nmechani sm 486’

no f d wafer conveying device 481
§ L(m%ﬁac h I\%f‘t - %rt ‘hl? g‘gh%l"@f’esé é?rct‘){n@igteésglé fHrd; veafer carrier
26026202£5H?ﬁed feaigl thélpdliﬁhrlgytalhlaQ%chﬁd tHeRfifethird Wafdr LdrAEH62c is
manper a% guét}]Arretho processi ng wa ers In
t heFsTerstt tg QU vEer dignster Séﬁ“ﬁil P83d buits baplevard tincad mofion
p r om&mg Rige MRT@Ag thadk ube NGk Itﬁ@ﬁﬁgwéfteﬁ*s Eﬂl%édeggron@@%; ﬁl?rd

gxgescrl bed above with reference to
c an"VHE" RIHE 282ete thesforrh waksr fransfer stakons285d raach'em-e the third

(2 E} gghi@fg%agl?é Qsat'rr]a’%éﬁged td tﬂ&?télilh é&% : s%égr sfaﬁéllli .12§5r c%g ng %éjgxt

i n Ve Naxd thefirgewalasis me@;’p@framehqgﬁoonlewsfedtraﬁsfeﬁl@taﬁdﬂezSSd
| h fer.t
e o S S TR S S T

stat’ion 285 ree
an dseﬁlﬁ‘@tl{ﬂmmélslpcdl anghg m@ishla@tabks 2502585610 afes akh@ingr | bed

ab 4 5 US2004/ 012348 [00214] In
a eﬁ’éor:ﬁ f oraﬁé)gl I[ﬁlptg) pg)tﬁ? RS f‘l‘ﬁg &tetign °§1§’“€?§rﬁ5p‘i’l§8@8 N
15po| thlglbs 25@ Natatfmaﬂﬁﬁ 262, VN«;ISﬁﬁfér Mnsl%lr vk 2894 d ae\g%f%r
tvvos waf er transfer stations
an ?0 W et ¥1r° © g%In (V@Te%ls&gﬂt%‘:’é% equgh to ofifneges thani2s The first

| ntved@rtragspodd deVide 180 trdngfe@Oiaft b ﬁf‘th@ ﬁrsﬂ%@feﬁ {rﬁrﬁfe %{1&{ 2&55
transport dg ge 150 transfers wafers to |rs

t wl et oo &Anspe deviers? 19gemened thewaaf@e ﬁgmdhwastewafer

t r angfger datidgegse 210 renoves the wafers fromthe | ast

t waf er transfer stations 285. [00215] The poli shing
Zosrﬁ?‘ﬂ@ﬂl 90 With peferencego Eiga. A562) 254, fiokishing stdtionh 83a-8 Joein

f i fagdordaed @ﬂb?l%ﬁ M e &

directly t?rﬂt1 hﬂg first Lnéiil?s dfﬁfeé% ég%trn?‘%gﬁésn £r§é%s§née%id Any

2624 thegapolishing stafipns hen bq uysed intthwopolisliing appamnsf1@rof Fig. 1

st 1 i shing station
St G200 A5, el ST O AR R |

st aolishingfstations §fe- %c;mspetmlyvvaf er car r| ers 262a and
252080 oo bl o 5 HFic s B e

p r pcleshmgdtatlnn 8({11 ef Fip, Cﬂt3l tft§/|”rerﬁ@V1t§§h Ak Ifi F‘% w?ﬂ:tr trbﬁhfér?iaﬁon 285a.

ng. st a e first two wafer
cart it PR Bhah 5o B3 tiaferfanspae Heviee SOt wastorseers
t r ainediono Gk &kdt SAkr 2REE 708 RBRI are ﬁl%cés%%ﬁ Gl ﬁé‘ﬁ

that ,are | ocated between the first polishing Eﬁ{
o #ationfadiom the sk WafepearfierRi6aythreush éheds bfafer transfer station

30 285d in the same manner as wafers are processed in the polishing station 80,
which was described above with reference to Fig. 23. In the polishing station 85a,
the first wafer carrier 262a can be washed at the wafer transfer station 285b that is

located between the first polishing table 256a and the second polishing table 256b.
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[00216] In a general form this nodified polishing

station conprises N polishing tables 256, two sets of
wol2wefessicarriers 262, two sets of N wafer traRreTaIS2004/012348

stations 285 and two wafer conveying devices 481,

where N is an |nteger equal to 20 or larger than 2.

The t Lce 15 ransfers wafers
‘f"hﬁ‘?‘ i r st ""Mﬁ Gy héé’Pﬁﬁ\ﬁg}gsst%@a anepneAmpdsstd pplishing
vvaf tables 25 é\bwaﬁer chenire 2622 Novafanem e stdtlns 185 £dS wargm

t he fer Ll sfer, tat|03285 [00217 The

pol |$n$1‘,i;}%g;é &%a%%@lgi lﬁrbm °g% e 1o lajeerghangli Fheelst

su CWafehHanSpdiwde\&@(éld 0 cratedére ?vafefs&ﬂ ﬁ&qlﬁt vfb%f'cfﬁﬁwf%@sh and the
ra ers rec romthe | ast wafer

%:ar %%ér‘fcgw%ﬁé%& ‘%5?85 KF“\"é‘ ? Waftersteon thgdasiuypfer transfer

t r aststfomr28st ati ons 285d and 285b'. Wafers are
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t hrgulighing Ketiorest oftFig 2%§ A thEhS: %ranﬁgdsm%%%%ssd M
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pol e H?lf‘?@mgtsﬁlflp% fby @1‘3 seqord tvafes trmm desdceiiDirethovey wafers

16t 3dli'e@ﬂ'y frbllﬁeéhé tlﬂirfl @ai’é@f: 1erORDE. | R ﬁrszaqgglio essed2i5 gl'gchoi}%ang

be 30 washed er trans er s 1 ONnsS
285dation§ak framéh¢ fé@tawfdr temsiressatiant285a mmrgh theahidd tvafef d

poI 0021 n nera
fo rd%ﬁmr I@zsct 1%0 es?mg gﬁgn E/g‘érs a& fegﬁ? hnﬁ g\i;tatlon
pol §0s which V\taaldtsesbezl%pvetmﬂl E&trencé)fo Mg vI3{ & the bﬁshﬁ{ tation

e bR ool irBiooh e aned ot v nicmeter taton 2850

15c orthatyd locptetcheiteasn t%&]scorﬂhﬁd thidd f\dolflshf’r[}g, thElEsemt?B gﬁ@ yggc. t 80
er ranspor evi ce

or r an 2. The rst., wa
a{h@"gf mgfaeﬂﬁgeff‘ O%éflﬁr Rolighing staipn §3p ean eqmpise drpolishing

St asbl &IPS 6,28 vadsd dartibie 28600 Recel Bler LLAGS 9@5 EndWhep 210
renmoves, t he wafers fromthe |ast two wafer carriers

265°MEYing §lsviieT 45in whers N i§ AR Hiipeex eaupldn oplrast thang Th6firstin

be viaidrtARdporteiitd B (Berrst !

transFort p((ll)ew cle 150 trarrﬁé%%gérrssto tﬂ'fﬁlfs{‘;l?f‘e 1# l%¥ftf1t1011t285
201 1 ang he secondayaLo PO AevigedHe raB s tnavaBeeomandiatthaor
secad: »@f er transport device 210 renoves the wafers

directl fromthe.l ast two wafer carriers 262c and
2650020 r ekhe\polighingt stesion i85l Rigu® 56 dart bealetingt frdnihe

285 85a' , 285d and 285d
7l 50 5 AL BT RS 6o BA e el
st aatigms 28fmdt2A86d.f nrthd pdlishinyethiion 85¢2thé FiRt HaRPRaspae

26 ' t u t he er carriers 262c and

2 o Bvice IO A R d RhechV® MEUET Wil e 36 B giaperond
t hevafen tralsbbnﬂ Gevided10 06 As the Walidnd Gird¥Rl ibmakke hRQlWaEhi NI
st ati. o %a‘EI rst wafer_carriers 262a and 262a' can

be %AB re propessed ip fegolishing sation $5c fremishefint

28hhf; Eahﬂé RPLthkASAHRAhRE ond
ol iég” ng rt abl es&%56a aln &%{gg&rﬁ%g? %d ﬁéﬁl#os?@g H%na%%

IS@EF Proggssed-ip the polishingagpien 8.arhitfewsscdehatbed abavh emh
30 V\/alfe@efrerfcé B3, 3h ﬁlte'p‘aﬁﬁmr???ﬁ g@gch I%fégﬁ:rp Ov{?&ﬂ@f caftler 2623030

| ocat ed bet ween 't he "seco I'shi'ng
25osowashed gticwafer transfer station 285b that is located between the first and

second polishing tables 256a and 256b. Furthermore, the third wafer carrier 262¢
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[00220] In a general form this nodified polishing
station conprises N polishing tables 256, two sets of

wol2mmfoessicarriers 262, two sets of (N-1) waf er PRD/US2004/012348

transfer stations 285 and two wafer conveyi ng devi ces
481, where Nis an integer equal to or larger than 2.

ThecdiveStashal 8 Ehetv&a?é?%ﬂgfér SPE%h 585 eg id logd?%{]bemee\ﬁ@he dsecond

to the first two wafer carrlers%
vaf @ thirgpelisbing tabes 26@b ami®56¢.enpves the wafers from

t h t j . £ 002211. Wt h .
r e? 9 Pée‘ﬂi e }Ngl g gfal E ? ’;Hr][]lg Bé’g%gé P Blgﬁ?'f%ﬁ%‘al\{\g%caﬁaf’&ﬂmﬁw N
i n pAishing tabtka 2@ Nuvaflar canddrin262, Nnbwdfeﬂﬁmsfeﬁﬁtaﬁ(hﬁ 285 and a
r ' [ crlbed ng statiaon
00 2 e RIS B, TR g e s e ghaney. e
1 i fust wafelr tm‘nspdrh&vme 115G harsGrswatels @hthd @irst ﬁlaﬂbr c@rﬁel‘ F62%nd
is a

t h hi t at 100 :
oi ¥ RS upe{ Rl Ralieaad ey Pone Db o vedouare
thecadnareﬁzl on Villustrated in Fig. 27. The polishing

100 mlar to_the polishing station 90 30

2@*’?’3& "‘%ﬁ”F%feefeefﬁ@ég £6 FRagshingstationdiorin p¢eardange with
1osecamﬁﬂh Béfbddthérl of 1he pledn€ mveRRhK e

Dol of 0 PSP ImveRRhI| Ktortd TR pffuiag Hion

conteen g@l uged iipthe mobﬁln@rapwam@ Eheldtig Vieingentnd (dtemobshd,@
Th estaﬁi@ﬁ NBCHR %6 #A foViSw oY gBl%‘ﬂl %@Eﬁ%@ g o?% e%élgl% Ak

484 of the wafer conveying devic
2004/ ipgsslastopigTyalisinpsainresescriped ith rafqemam Fign221&@ept

as t rQ
m)tqngnébch \{;ﬁ&gﬂ@ of™ J: rﬂl%ly ég% ﬁ;gic %‘%sbe%‘;" g’? %adéacfﬁ’?tr%aff?red
15hy trapsfer satiops b%ﬁandm@udm byevafercdoavdyim 86es 48100228]°. The

fir fe 262a. are tran

{ oBatdR! oA il RecBf el e ey Siriarab Rl led 4ee-260c

28%ad aﬁma-zecsa are mdnmteﬁlohsﬁe mbe;@{gl tR@kd 483l ad 332 heaRE
eco f er tra cfef er 285b .and 285b' by

h
tre%?%f‘%‘% TR fHREcyIng qegiees, I(i{t%gf regpestivddhntet ed to

t heeol‘gﬁf)@itmg afivd @échasiss aRé (rﬁ&‘és}%%?oﬁﬁgﬁl?sﬁgﬁfer ccﬁ‘llVQﬁlgg the
Simlarly, the second wafer

t k 48
%% zeé‘%g 5368 © %Q’GEIH% wefer ?Wé‘?@ﬁsé"mbb%ﬁ 268360 r

bEIiﬂ&i‘ﬁﬂudll daSemaATeHRTLaT éfrﬁ\dﬁ&efs RilaL
285D’ thg gecond pol |asrl1l|enrg t abl e 125%& gﬁ%eaﬁggatﬂ&%dwe

wafRsehanisgy 4862 (g shomny pkthe swend wafgrepnygdeg dayiee 481° moves
I eGhdi TR thidl whRe cHAGRE 955"?6%0%6@ ﬁ éﬁg&@gﬁ&?gﬁcﬁ dnd {%Htg

the wafer carrier asse | ong
coﬁwquqgmam@ck 484. The third vvafer carriers 262c

an I e bet we e.
R R
t hita e pethiod lof prgcdssibg wa2Bha t}&mrbhtﬂi@ dtaiont BO, vhadhewas
tatl ns .285d by reci roctln t he
¢ n AR RoR B Basched g e st Brinbistvedusaine ow
aS sefebirhiesser 2G0on 283’ 285&6‘5 thebth 28 @vafdd CargieR VEY4’ D@2c tah@ e
Ah\%%ﬁog‘ 4@1‘%&%83 rocessi ng wafers in the
e 6¢ W the spmepannets pydermre REsgessed in
30 p r e POHNNG StMiof 88 uifly thB Soud Wakie? RaRerStaBbh 98528854 WM ke
wa
gvafer carriers 262a-262c and the three polishing tables 256a-256c¢, as described

above.
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descri bed above with reference to Fig. 23 except that

each pair of wafer carriers 20 connected to each other
woyod4vessiespecti ve connector 487 is noved togePOEUSEN4/012348

the reciprocating linear notions X and Y. Another

difference is that two mafers can be polished on one

pol {.3hi Rg tabl e 25 i shin tatiqQn
PooBBAP," P Beerd Forp i peifun g S e eDisgmet s Rorp e
confables 856, vpedts &N wafer tzﬁtbérE%QZ D00 scitd\6F (Nel swathr thhn¥af er
carriers s of, r transfer 25

st at'Ts 2%5 %ﬂda%'o“fﬂf%‘ RO é‘SYf?Féﬁ% hrgReeR N deandpteger s o

N i or lavgei thiregeThefisabaféGransfor! RVLBE 156 Rfels waS td inb Sikst
150 transfers wafers to the

waf er trans t devi

11+ 8to WG RS ien statiqns AL 1 thg seponshatergzmeneet detiee 3kt ond
waf Rinolé5Re wafefs TR the BasPid WS PSRy Mtﬁmw@éae rs from
the | ast two fer transfer stations 285. [00225] The

pol 109&13g stTQ@ peJishing gtation 94 of Fig 26cambiymodified such that e Hirst

th v,

it LehBardfort O 190 Bt PARRORKn UG Bl Bld LRGN

by @804 Aggat herenioving theyfiystiwd avafartandéretations? 5o asd 28350
n 0 fer are

O oS R poiEh s o>t B Rkl h hinoglititb B

fi rsationvitonwa éirst tym wiler @nﬂﬁ%&a radd Ztmathr(tdgh cheghst thewafer

I a 095516 PCT/ US2004/ 012348
tr Zt%as er é\@n? ?%ﬁd;a"g\géééuo éle SERGMAPET p§ RAlers are pracesiefl inythe
Waflwrhshlag stammrﬂﬂed ds thik mﬁdlﬁfdé[iohplﬁhg tstﬂmdhgttﬁtfﬁl:it 06 waRPeartidls
[ ati.on e wafer carriers
26 SRR 425 s b egied B et rons Sl 255% aPA P
lss_t atipetiiveRB Hat @8 bca8d betwkdiathe ﬁfsﬁgolis@i‘ﬁgta%% Beh weelle tdd6nd
flrs 0|I§P tabl e 256a and the second poli shing
taﬁi e '00226] In a general form this

rroc[o(m@qi pOIrﬂ StthBdl BiAlthie Ehoﬁﬁl”é@ bbE&hgNtRish b&ﬂbﬁkgs N
tabl es 256, two sets of N wafer carriers 26 two sets

of PRlishingiables A3 feq setsaf At wefercapiss %ﬁidt\m}@tswéﬁ\éwafer transfer
CORERVHIERSARY k& Wﬂi%llcon%ﬁﬁ%edewléfe§4ﬁn whEe§98an gﬁ{;}gi% c{u%sta

or larger than 2. firs er fransp ort
20t r phdear shang dihe firsh wefee trinspent devigeol Sﬁ/anfaeerfem wafelrﬂlosheZﬁ@t
an ce 210 noves
LIRS A YRR ud LARRERI B GEATHAETI R b0
285vaf§re Gemzhe lktéwp wlafes tralrs@erstaabnscms_loo of Fig. 27 can
nd. waf er_. t.ransport

C
ey PP T0 Pl RRPRE kot S o BT 28 21 ot e
wafserond safar irefispoR A2dcea 10 tABTE's wl@fersf @feauy fAemithelastIwler

mafer transfe tions .285d and _ 28 Waf ers are

250 GREERR H 3PS I PYIGGTE T H GmSieh EaAre PR e
fingsp’ t \Wafé@ atdpr&essed MNtEfs %{odﬁte@tﬂoﬁﬂﬁl_g%%ﬁﬁn &aeh tﬁ@ ﬁﬁst two
thro e last two wafer carriers 2 In

6
{ havaldt PN Spanbiiazihrough dedast mp yafor cmners e

ol h&@mg inSth@$anfin I
F Frd mafér carrlé%gggggkﬁgﬁnb KE&£&§%ﬁm%%§§gé%&%Km

t hén theeedifiedpplisking setian; tha thinlgwferpattiepgBge andfi2cagas be
30! 0GaLiRd aIPﬁJe \0@@6@ R Cer3BAGRD 8305 S43L T xR log'a!?éc{b%n;/e%g Ith%S

256b and
second and thlrd pohshlng tables 256b and 256¢.

[00218] In a general form, this modified polishing station comprises N

polishing tables 256, two sets of N wafer carriers 262, two sets of N wafer transfer
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20 [00228] In a general form this nodified polishing
station conprises N polishing tables 256, two sets of

woOl2omfoessicarriers 262, two sets of N wafer traRefT®iS2004/012348

stations 285 and one wafer conveying device 481, where
Nis an integer equal to or larger than 2. The first

vaf ethtidrs 285 R thwolfatrcBnvey e lde AP ARK %Qéa ﬁg? %lf]ﬁétegge]rgegﬁ%} to

first, two wafer transfer statl ons 2
waf & latgerthamdy Thees) wafertiapsmost deﬁm\lé%traﬂs&rmdfens so fhe dirat
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be e the st NG o BT SE Slafi O 2440285 o PHl @nd 2854,
126 2% a&l’lsdar& pideessddin tHISmoGiHBE pSTRAME Stafdn Mth SeStd 1o ?I%

processgq6 I|sh|n station 100. In this
20044785 &%2@ @ASNO Welar ¢ariers peAcianth26Ry’ in the
St aain@Manh&t@s fnlafesd aré‘@fo@éss&ﬁﬁ?ﬂe oﬁslﬁ@%&atﬁ)%%gégﬁ'is Jﬁ&f"ﬁed

be vvashed at the wafer trans ons
28 5Wlishing stationethe Ggsh vafer pations 362a dnd 2624’ stn binelashedatdlnd

po'Wa?tthbﬂst@Qﬁtﬁﬁs g%%aana 21%?%?3&:1 LH NS EI{S%F?#;I rd

wafer carriers can etweﬁ%téle
150a fsegong mah%m@rtalﬁcsaﬁm nl‘!d 205 Fantictria&b cthe tHivetwalidreadiers 262¢

23R 20 SISy RO el s P ofife e

rrodDCfatedd)ety@Ien ﬁhlsc@né tmi thivd pﬁlmhpfgltﬁﬁ& 236b @l 15681 ng

of 1R, lpieeRF Tnd. s EPiFea R Sing sien ey

c o thlmalﬁlawl%ﬁtw‘b&ﬁts ofNBw FeMNairfereI621 HARGRIF (I@-QY@LfeP 0
el | arger than 2. The f{erst waf er transport devi ce

20¢ ¢ SROSTEStatigns efSand fvq watereonyeying davigss féih aherea¥ isian rlrgeger
262q@eb drhigr géﬁﬁaﬂm RIS wald ‘ﬁﬁﬁ’s?ﬁft deaYd £ t?a%%fglg [lfSRY £6°

the fers fromthe | ast two wafer carriers
HFE WP {1715 Sprgiprs b e andithepagend wafer Gosport davibe200b) , a
potérﬁavemlesta@érg 86 dad Bro REEPEARGE S5V th anot her

mbodi ment of the present invention I's described. The
p ol402R1Ing Witk reference to Bigs 26 @mil%% d@ polishitgsstasiohi1601imng

25 APREHORaHS %%Fafoﬂﬂégnb&dnh&? %{g enl' ?nvteﬂéond%gﬁsgr% Hg The

station 20 I ewo
st aelisbing strtion Il‘-li)(gcan b8 feal)in ihe pahstmfgeappmm 06 oﬁFlgOII inStbddnef

0 statio
o TG0 20,5 PPy 508 A
a i adiaie\MlcﬁMDﬁnhe pdﬂshmg Isiagidri 10D, asUﬁd:WedZﬁ fﬂw B ctionSVE Ristrdled
t he 12‘? nV.illustr dlnFlg[ [ 00232] The
pof"i Ridly 1oe B?II'SBH‘gf o Gifls siglar tothe P‘gtShlf% plRkde Hy uni t
30 25@excritied vafh Is&esne@ltorr@é 126 Rk ¥t WA first2R8bhd AAdtikd ho wafer
polishin S%%pl a first wafer transfer
carrier assemblies 260a and 260a’, 260b and 260b’, and 260c and 260c’ are
connected to each other by respective connectors 487. The connectors 487 are

mounted on the conveying track 484 of the wafer conveying device 481 of the
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station 285a, a second wafer transfer station 285b, a
third wafer transfer station 285c, and a fourth wafer
wonremngbetie st ati on 285d. [00233] Each pol i shi ngPamiuS2@%/@812348
conprises a polishing table 256, a wafer carrier
assenbly 260. Each polishing unit 252 may further
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trans station 285c by its pivoting notions ¢ and d
%{acf(ﬁgzg waf er carrier 262c of the third polishing

uni[0023Pc s mdiadlof pfoceddfib Saters Mahd pdIshi Wﬁtf(ﬁflof()ré)
t he I;[hl rd]iléﬁ?fer tragsfer gt ation 28%0 tlgg - ' ﬂfmlar
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10 wafers to the first wafer tr er s a and
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th t
e, P S AB8 S GE O
c anabdgs 266, tpo vais eﬁN wafel bartibg 262 two vt eTN+LY 'aﬁlfﬁf tga[nsger
t { t {1 .. 23 t
25> SO 288 Sl STy g TR rict TIe wBbs Bah Migeer equal to

SI ot lagger thhm 21 mhe filst Wafdr 9dnspirDde s 150 trafes &afeﬁ t& PR first
bed above

ol i shi d
P PET BB PO 30 aRiht Sbnad Ve RV R RI9 er
26?.enhd’Ve§ ihe wagdrd Hth i@ 165 abd Wirer thafRfel @itk o8s waf ers
@/@ggj V\%é‘gdj acent wafer transfer stations 285 by
res ing;stagien heP ofdiis- 3 cambg modifiedhsugh that the
30 C alfifst %fe?ﬁgnsb&t 8&/ideSIBh AnsFE 8RR FQctl j {OQM%Ig%é@e%seféa

bet ween two adj acent wafer transfer tions
i t 30 262plstremeving the first two wafer transfer stations 285a and 285a’ from
the polishing station 100. Wafers are processed in this modified polishing station

from the first two wafer carriers 262a and 262a’ through the last two wafer
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i near notions. Sinultaneous pivoting notion of the

wafer carriers 262a toward a sane direction is also
wonrefimosaad because the sinultaneous notion canPCHAISE®3/012348

the throughput of the polishing station 110 by maki ng

It possible for the wafer carriers 25 262 to be | oaded
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t liskih & 2
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r SROVTAY thepsien siations 285and rhean@ﬁld wadr atinsport A8Gek 210Af er s

25 arr@m@&é@%ﬁgrs i3t B BistTRA W] e?%a ﬁrsliggl ng station from

the first water transfer s 'a t hrough the
mdﬂ‘é?ﬂ% ar r Therpofigiieg s¥étionHO0 bﬁFllgd27 @albk SitheEmYMiGEd 4RE $hat

e are. processed int
N Rl et T o e ML
S tcamez;srz&a el 26B4a’rand \ﬂa:fsedionﬂ A alfdr Sansport GeRedn 1*6%%&&@%“ ed

er. tr fer station 285c that is |ocat
bté”{a&ﬁgg%“ ﬁ @%@S%waw % F3tgets 3p2cand 2§2¢° A iremoviEsibe

30 alfidlst 26&and tb@ﬁé’t‘ﬁbb waker @raﬂs@&%faﬁbnsf 528501 SesmRdy hied
p% fshr n% station conprises
aters areprocessed in this modified pohshmg station from the first two wafer
carriers 262a and 262a’ through the last two wafer carriers 262¢ and 262¢’ in the

same manner as wafers are processed in the polishing station 100. In this

52



polishing units 252 and N wafer transfer stations 285,
where Nis an integer equal to or larger than 2. The

woiowossEber transport device 150 transfers waPeraStm4/012348
the 25 first wafer transfer station 285 and the second
waf er transport device 210 renoves the wafers from
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i n 288 apde foyrth mgfeapprsfasiaion 2839f Fig. 1 instead of the
ol
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unit .25 1. b. gg of the polishing station 120
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[S.int
%234] The four wafer transfer stations 285a-285d and the wafer carriers
262a-262c are arranged such that wafers can be transferred from the first wafer

transfer station 285a through the last wafer transfer station 285d by the wafer
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the polishing station. The side of the polishing

station 120 adjacent to the second 25 wafer transport
wdevi4mesxad0 i s an out put end of the polishing BCatiSLW4/012348

to output polished wafers fromthe polishing station.

Preferably, the input end and the output end of the
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[00238] The polishing station 110 of Fig. 29 can be modified such that the

first wafer transport device 150 transfer wafers directly to the wafer carrier 262a
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wafer carrier 262a of the first polishing unit 251 a

by the first wafer transport device 150 and then the
woiowossber carrier 262a polishes the first waCems2004/012348

using the polishing pad 255a on the polishing table
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are processed in this modified polishing station from the wafer carrier 262a of the

first polishing unit 252a through the wafer carrier 262¢ of the third polishing unit
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transfers polished wafers fromthe wafer carriers 262
of the last polishing unit 251. [00255] Wth

woeb@roessae to Fig. 33, a polishing station 130PCW/US2004/012348
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a Xp B pRN R P31k kS ier @ dviee bl Heater hanspor
pOSdetvic@ 60 X pdsitlonéd bethieen 1he Hekt aitfsebdHdGRAsHiAPuAS %251&511(1
t he Tli)ptggtaang[er rel ay device 280x can be pivoted

Wpate e WP SR Mefeossrion 2620and AbPhiaf e first
cargolisHiS R8s 12 RFthe AR cdifiers ggl%ban@ Q@le%@gthe R¥chll ?ohshlng

respective pivoting notions
| odWitZAHe uHiesids of thgpolisine %ﬁtloﬂﬂé() sdiacsnicto et fgst wasbray
de o
o ok dvicE B 125 ot 8181113 Pl hlon OB g imo
an dhepighing Stam rhe wide 26b polishingtstation EHXmlgﬁch&o the second

pi n

Por ‘éibtééggﬁ% h vva g?esﬁloﬁi g%outg%lefl‘iﬂ&h%p%lﬁ?’g 8?‘?“3‘336’ quiput

d e;poh'éh_bé svafeirs ilfnc_)m d*feqxohmri]@ dtavioh) Brefeliﬁaly, fhe 1ﬁi)utleﬂd gﬂld thé

wafer js s [ to . the r st nl oad cup

6 55t} it B nofiShingCyes o 1) At 00t et of e pplshiEn

postation X by 25 the first wafer transport device 150.

Ne rst | oad- and- unl oad cup 282x transfers

t h@%é%]g evpderitiepgportdayies 1004pey Rermargted opra liner track st
30PpOl15 Kich @ha‘tl metwaié’r%ni%rt dedise movc@ﬁ hid9e HOF lirelr @argl'éke{iﬁ the

the first | oad-and-unl oad cu 2x is pivot
linear track 165. As an example, the wafer transport devwe 160 may comprise a

robotic arm to handle a wafer for transfer. The wafer transport device 160 may be
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the parking position X and then the first wafer

carrier 262a polishes the first wafer W using the
weoabi4gassig pad 255a on the polishing table 256RCT282004/012348

[00261] Next, a second wafer is supplied to the first

| oad- and-unl oad cup 282x by the first wafer transport

devi d d

£ aniher ARSI Ikl bul RS RS SRR efefater eiionortor

262devitpycan handld twotwafers aotimeon B. Next, the first

I - | 2 i i ted back t h :

borfmass; on 936‘%%5%@?%ﬁ@cgé%éﬁﬁwpﬁiﬁﬁwhwgﬁapp@n

X ahﬂatllﬁén as ﬂhlsﬁaed)ind*“lgvaﬁemﬁﬁWafd? holagx%%ortibﬁé %ﬁh@% e
a.on the

S o1 PRt Pl arSihel de¥icBe bigh Foq gha 0 ageas be pleaned, the vater

pol halting gombm:%$ 16%f antl h% brlefsérlt toVRE Qastisy GRS €38t 578 he
rier 262a is lifted fromthe polishing

first V\g @g
t abl*&PBER ¢f8Adt he second 5 | oad-and-unl oad cup
2820024870V eEaéH’Wasﬁin"g%iath‘@i SF cobdpPiRsthe rﬁd'{tg;ﬁé néfﬂ e@ to spray or
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a

sedGhld-1 Wafer-ox slsaning eheeniealisucigss KQH te weshithe mfer hOldlng
100! PTG 4B bfthé %éﬁar h«&nsebef Adeds Wg{g,ggé IQ%d ;%1% %%{;MQS%

position Y and then the first ransteried:
f r otidtiond 5¢ ewy higtheneampaisel saspndyaultiplemozayto gt gadaesu‘ch BSt

p ol ﬂ1§5’geﬁgo Hldve dng pérﬂrl%pﬁdhfﬁlgﬁ i%th% gvgfe %glgglg IW%IOH é)% ol of

of the second polis
ftl-‘_'?Wﬂfeaﬁmmmd@eQﬂlé@, 11$6Cand{211D263] Next, the first

|l o un sfersthe vvafe o the
fi ﬁg?ﬂvg\gf er E%%&’P ﬁ%ﬁng@gé)k? 511” K gt@@egﬂ’dﬂ%‘ﬂ}%ﬂ?ﬁ §ini t
15135,‘bmpylsa a @nf;ral\éfhtld 113501 [1))% Q@ﬁto@rowdﬁ@&l&d %ﬁdﬁﬁeli for §l|'|#rry and D.L
ad ¢ vot ed, back to_ the
pa?ﬁl Ag o Te TBIe gfﬁgﬁ% ng‘fﬁ fsf?es ?“?"P%lc drayring ofthe polishing
2621it261 4, sheasntrh €lufd mdnbmfs QbscHBd g dbhg. PR ée%{?alrfgnd 15
pad Z;Srtsb% t he oI | g. tabl e 256b. %00264 Next ,
af t%8Y° e%dio}“é’ﬁ g 15%‘1 é’s“é’Z@F 27t second Huidaarde 27%to
C onppy Sldiry abdB.ISRAQNEYRERy, @@fh@ 'a%ﬁclgtgg 1shﬁ1 lihd 2.
t he li shing table 256a and t hen sgcond
20y og@]e "‘Eﬁ}“é&ﬁﬁe@gb( 278 mpy fiathsy eamprise aé‘lest @mlwm@mdfar om
t h@eo%ﬁ& Q8] M0 fet P)&Ir&vbt@f to lg:zv@aff gie&%&% Xn?c%%é}% moti on

D. Next, the second | oad Yy’ of the
fi Fespegsyelys ﬁa%ceumltﬂuMScmbiy 2575\/1@p@¢br¢hi¢ klstlabed dver the

[ SEUPCPRT ik e 38 ol MERS AR SRISER BT 202y

of [Q0380F i r sA methodl sfipnagessing tvaftBSa theolisténgd stativh 120 is

L e S A

Nemfer téreief 26rzs of the fiekt polikhing |uﬁﬁd5 QY tRSEt wifénat?eﬁlfsﬁfrﬁ
nd_wafer carrier 262b'

sec fer 5 tq the, seco

s @@&8&@% 8 féﬁ."ﬁgﬂ&ﬁﬁ“ﬁr 8 poligher e fs vafer s the
nDbd)ltshln@ padN@X3a, onttﬁei‘p(flﬂsﬁlﬁ% tabR3A6ANGexi Y LA dGHHRr382X 1S
pi vot position X and then the

d to th
s eg?)“rfge ngt% eé%@flﬁi g(afeggtpaer %4 iof thedirstipelighinggmit & @by the
30 gg glfbﬂwbﬂﬁtrﬁ}ﬁbd)r? Mg 1889n2meBecBil Wher &%ér%@ﬁﬂ‘&olfsﬁlgl the

second wafer using the polishing pad 255a on the polishing table 256a.
[00251] Next, after the polishing process of the first wafer is completed, the

first wafer carrier 262a is lifted from the polishing table 256a to its wafer load-
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[ 00266] Next, after the polishing process of the first

wafer is conpleted, the 30 first wafer carrier 262b
woO2od4i0bsaad fromthe polishing table 256b and t RemwusSkm4/012348

second | oad-and-unl oad cup 282y' renoves the first

wafer fromthe first wafer carrier 262b by its

pi v e, second l.o and-_unl o
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bacW7feot0| the ﬁwawf(feﬂ@rmgﬁlb efitheYscabell ﬂdmem?g gt B0 bWbhe first
2004/ 095516 2004 waf er, is renove
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| t Surfdbad gfo‘slﬁlGn Eiﬂfthél{‘thpWafé? fﬁnsp&lﬂ Bevi&eC180 gransf?rs tlﬁ: second d wafer

| oad- and- unl oad 82y the secon
135f0m éhegﬁewﬂwfm@met 21 Csftbaﬁltst pedisipos umt 2Aila tc)(tha sebond
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13 BBbbef théreecowt mmshmgmmmb pdiishectie 2:0nd Whfef OPGEG | n

a . t he I, atd on 130 c conprise
N SRR 15Tk ob % BB} R8 230 i Bty 206
ZIIé 6([00283¢r e NextSaf&n the@bﬁgﬁfg lﬁﬁkléégdes bOthe ﬁrstt hid ﬁg‘dngt\fh@é}s i
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15\Naf26l25 aiid T6Pbt bﬁh&\@‘c&{d podikiag V2918 ared &AM i @B gollshm

pol i it 135 to the wafer relay device 2
th éa@? hgq% t9 gieHdPﬁpéﬁ}Vﬁ §g'afsn lqad-pad-untppdpesitioss angether the second

t r angaardhspdendetRe 3 brelbPddTheEfiSt Mﬂfs&foﬁ #&Qfepsefroﬂ Alel g{%ﬂa

to the wafer relay device 280x of the rst polis |ng
uniSecond svages qariges 263 end 292 vaamd thenysenrstho watetiso Itmelemo

I enRMERtRCh B ehs the wafer relay device
230y of “The | ast m%%gﬁu g 135, [00260] Wth

20r f[@254Le tlo aFgeg@al fgeng, dhe- Righadg statirini 190 lcalgcamprissN pollshmg

14 h nbod
¢ natis A9l £ hafi LB 0 Do, SR Y ROBIeHE Bt

umlargerm@aL 1EH0L wamtrmpmmlaeméo litq>qsmionﬁfbeﬁgeeﬁttﬁbl on
uni t 135.

13 |

- efthigtnd oiighind N5 28 o oG arers Rum Db Mafer iiers 262

uniof enezlpkm4 ahlﬁgmmt 251es m;:wmeéaynerlé @@2(7@]]1&; SﬁH& p@FiHnﬁé’Un‘ft@Sl
a IS simlar to e ollrsnin

231, iThe 158 Wl ngsBont oV g SO Fadafers plees o be Solibed iete poler

pokirBibisg2 btk Eisst g@l@ﬁlng it ARPlfe §é<':6}?d wﬁﬂaﬁfrarﬁe&hdé%ce bye

waf er carrjers 26 262' can polish usi n
t h&apders elished walses frognthe wvafes garriaes 262 of the lasbpalishing gmt 251,

Do ng. R eRte ) e  PPhobANGH 30  ackpinge it
| s 38 Prbedimentof the@rasent iygntiasfis gesoteds iThe poleshing station 13e
30 POLASHE i8d fltAL pAniks Qp}ﬂ?a\fdsqg otfﬁ:g. PsteR b P e Bcr)]l sﬁnng 13%0n
20. Fig. 34 is a top view of the polishing station 130.
[00256] The polishing station 130 comprises a first polishing unit 135a, a

second polishing unit 135b and the wafer transport device 160. The wafer
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30 described wwth reference to Fig. 33 except that

each wafer carrier 262 polishes a wafer using the
weoabigasiig pad 255 on the respective poli shi ngPCaiSe04/012348

256 in the polishing station 140a. 61 WD 2004/ 095516

PCT/ US2004/ 012348 [00271] The polishing unit 140b of
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tWBy wRir&ype@ie hivotitg MbdoBThndq?’ . | n the illustrated
ration, the two wafer relay devi ces 280x and
B{?zg'ﬂe bt ’H‘e

thed pf pr@??éﬂngawafetsn@thmpghshl@ stionfl30 Ise t wo
mﬁ@&nﬁ‘e’d@ﬁlﬁfeﬁér&@gto@?g r.?%%flrst a 1%t ﬁgf’ef i%lg%q%?ll gpo t&gé E@&%

can 25 be positioned | I'ng s
t haitd-yrieadyoap 282 eff tb%/ﬁlﬁmﬂlldefig mﬁﬁk’ﬁa attle ﬁ:&@iylg @bﬁtlon X by
po t e, i fer tran t . dev
25 ﬁl'e ﬁ‘ré? %ﬁer %ﬁs@o}t?e\;lﬁsr IaSIOI g\%g(t #a fe ISt 4oagraé1 [9 q 1&#8:26
t h’@amﬁeﬂle mefea o fheﬁrst:wsfeﬂ@@meraﬁﬁh SX8RYyfilypdlidking fhit $35a by

t Vi and t hen | oa onfo the
(AR A6 000 DR RRIER 2 Seh o
d ethi pwkinggOxitianl aAd ey thedhpenitir el 2020 Eggmsﬂtg@%fé% Lefer
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t hé V\g]fné?h ig‘y ﬁ‘?’ég@% e pelihngiable 2398- t r ansferred
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282x by the first wafer transport device 150 and the first load-and-unload cup
282x transfers the second wafer to the second wafer carrier 262a’ by its pivoting

motion B. Next, the first load-and-unload cup 282x is pivoted back to the parking
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pol i shing station 130. 62 WO 2004/ 095516
PCT/ US2004/ 012348 [00274] In an alternative

woanf4iogssiat i on, the two wafer relay devi ces 28BKTAIS2004/012348
280y are both positioned on the left side of the two
wafer carriers 262 and 262'. In this alternative
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nnd fied t o i shing tables 25
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i nVEHEﬂWdI& daﬁleﬁl 2 dfkﬂ?edsecdﬂd%hs}ﬁ% drﬁ%lgaﬁ Bgﬁgrﬁfxzbﬁne%’motmn A.
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28 depmsd tlﬂg Grs %fér Eaeriﬁr gol éﬁes thegﬁggﬂygta t é@e é(ﬂ shing

an~ ascendi ng escen evi ce
15shei’laﬂ25§i) @dbeml@bmstab@p%ﬁﬁbl descendi ng mechani sm 530

n tin t d.a cu
e B R e Port e P
e dieserentveae camer 2ePahzdifted fibe tike Iﬁdhﬁllnd% calmrmeé a&ﬁ@erﬁtﬁg
the fluid

PSR Sl phiott] S PP tcirices e Sl pier Bt theeserangh o
t hatafer aarrioe2 628l 1tsﬁdivotihg Bltio® Dd |Nb§l€j ﬂ@rb@(f:dﬁﬁ |I§aﬂcﬁnﬁiﬂlﬁload
a e conductor warer
29, 08%%%@9&3&8 *5%)383%1?%53‘[ 1384 1s pgyotedbaclkyfe itsparkingpositien Y
vvaﬁﬁd theethd Yedday Wafr @Qﬁnsf&%df@&@ﬁ%]se%'ﬂ& 1dd g%ﬁ% %Hl%a&‘gl oad

5% fo%fconnect ed to the ascendi ng escen
devPoetgbfirstpolishng wnit Bia éxcthe first badﬁed-BMpaCh@méﬁax’mgthe
angecdeS &R BN cendi ng and
desccendllgﬁg rrggwg%mhﬁ'g%%‘%é&pa u%dgp(}fgﬁelg?ﬁhe pi voti ng
ar 0263 TiNexj thﬁdirstd@adaandﬂm@ad cep 288mrhieatsters thesdcb®l wafer

25 Pi ¥fthé 8o \itkr ¢ ea?t%é‘ 28‘%}? of fhE s@coﬁ@ héhns%ng gglfttl%.ﬁ)gbdilgg pé\(j)ﬁmg

connected to t ive nec
dr mptomBc Naxti thafieg B)adfandﬂmlba;d Ip\2821 rig pivoleil barkad tHehe

SRR 1SR LS P S
dessingttié pojishing mammmoaanb m@hlﬁ@abmgsmdi ng and
d eﬁ)ﬁ%}ﬁi ' ng N%)?tvai‘%er the pohsh(?r?g process of the first wafer is completed, the
30  first wafer carrier 262b is lifted from the polishing table 256b and then the second
load-and-unload cup 282y’ removes the first wafer from the first wafer carrier
262b by its pivoting motion C. Next, the second load-and-unload cup 282y of the
second polishing unit 135b is pivoted back to its parking position Y and then the
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WD 2004/ 095516 PCT/ US2004/ 012348 [00278] In order to

| oad and unl oad a wafer Wonto and fromthe wafer
woanwiess1262, the | oad-and-unl oad cup 282 is pPCOIUSZ004/012348

toward the wafer carrier 262. The | oad-and-unload cup
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b di
o T EE VB ol Bo e Seohd RaP SHE0HMP RS o’
waf Belishingmmit h35H tyettle waftr nispartdevige 2282. Du r ing this

Ioa pro d- and- unl pad recei ves
26! ORERE antrdfc pd g RioesiR e B pebhe ieier coppbien
| n thedenond wa&b saridr 260b'sis Htéd fooin tHRrpoBshitdable QB6b and then the

sC cen nmechani sm 530 can
e o S SR b G POt SEBR00 e e b ssprmd
( notvafehcantidr 2621161 b@ﬁts pBlotimbAGTE. NeMOMRsOIndRRAARL-§bad
an air cushi oni ng mechani sm

Th e"“é’gé?% ﬂ% g F‘??B@B‘&’éﬁ‘ﬁg Hit hEoHapivated bagk to §prasking perition

aCt Yaﬂd then €t sa¢tnl AR s feMBvddaRsh AR Ysdond RAT- o Bnlgﬁizcup
y. devi ce 500 can use an air

gé@ he wafer rela
ot the sggoad galishingivai 13y the wesn ttinsgort deriieee1820.
10Th e[0a248] bl aﬁﬁ@gen%nfoﬁﬁ v):13 golﬁﬂﬂé g%ﬁ?lf g &b g(tnjﬁgr%g Napoqlshmg

unl oad cup 2 by inflatin ating
bl dHdfed3 %mwltw@rﬁuammr@ewm 160, wiiege Ntis mugtegemuaﬂ e

g aeb. i AaR aitron L LETRNS Eorifonk Bvectinnce.
WI tiel @tntga?ohelmmmaﬁ at tranlsﬁrspmf&s fiomi the @afet Bfayidsvice

ng%he oﬁh?n%&?t%@?%g%% arl%léyugefwe%@gn e psed in

evice T el ay
15d e\pobdn@unmmmrge fifst whieetrshspdrt aamewab atnsr&b WMfeE*s% bEe

SRl B o S G o e
FI g;ecofﬁﬁ wager &rahspprt evave 210 réhibves 9§lﬁishéd1£i’raféﬁ|ff?2ﬁ&gth% W fep ?Qay

bR R R Mot biss 10B85T | T ust rat ed tn H g 36
aI qoazevhe | Witk SefRiBnae FRR 34@%@&:?%&49%& ur{%tQQZ&tl 408 B¢
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340, secaqnd qpltlﬁle nozzl es, 350, 64 WO 2004/ 095516
p(fﬁ RIRSESHIS Walsrs Agthe polishing station 130 having the polishing units 135

30 described with reference to Fig. 33 except that each wafer carrier 262 polishes a

wafer using the polishing pad 255 on the respective polishing table 256 in the
polishing station 140a.
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mul tiple drains 360, a first fluid channel 370, a

second fluid channel 371, a third fluid channel 372, a
wéamtdassibui d channel 373 and a fifth fluid chaon@is2004/012348

374. The fluid channels 370, 371, 372 and 273 can be

connected to fluid sources (not shown) through t he

7)) §1027, 3 Toe Py hlBe e Wl Rbeit e ot cup

rin gol;_sgglg@am 1Beofifig\i8(h) by gerhdvirg ths Wafev\&ﬂ@rdev18¢lmrﬂdnﬂﬂle

str waf er add unted to
© he PG unke 28620 he bRl 186650, rogonsd it Ba poenine
t opstatinnf BOeud thathiee wafpr lohs Ge\a%)zsoaﬂ)dsgtgﬂéd %% R0hd frst

er is

[ 7(a n The wafer b
.%: ot ?’m?f?’ ar&gﬁ%r evfﬁegééd s SopaNAtog, e 415 gfecrupRlion g e pialer
bl ada@rdeﬂi@énm the HﬁVWHﬂr triBpdrt ddvikel150 90 d A6n RhAGAIRKo the
t hrou channel 370. |tro%§n gas can

be B‘é"q&a stcafr f?és %Sﬁtiz@lné 2% h.‘/ﬁlfiq water iglay derdeq 280e Polighed wafeer

bl agld esmARE &R I

?“? A0 oG idtr Sacts bn 26D e hufEfai R
Ocaipd Ehenitigmsteryg tp thsssecrd pol@éam wnadrl@b inbludetiiethet 22

los @ﬁmhﬂég@méﬂhg@nd defl ated by supplying a fluid into
the radi al bl adder 422 and renoving the fluid from

t hel0P2@ al B ancdtematieconfigusatiyh, thia eolsshﬂrgmdltﬂh@b miay 1nclude

AT S AR R R BT Rl o e

Eacthiswliemativg|configuddion, Widss acrsnpylied diraglyad theheo l’v\Jafe@ ners

420 Iad h vertica
bl °3£§f%r§ %?fnﬁig@, o %!éet S t&‘@ﬂf"&’i‘%&“’ﬁiﬂé o dishisiwaterg arg
15f| undivndnalty reinevedefrdm makvafﬁraﬂﬁelrs 262 nPIdd’ bR \Walkg rdihe
Iadder 423 t hr ough t he

t t
fo udret‘d’ 1° ? ?‘?}j C?h h g\}%ﬁ\éa[férg Nil‘fer%gaé i lpepted bgivase theyader as
t heafrless 762ta@d D60 laad e %@er d@hdpattedibe d0ett ?G@he@lv%gearré

I rst

% %sz §%<f ch al i gner 420 conprises a
verfsndtansiens er rglag At S0y i e sespndspalSkingunit
4251|210b thchidédin tﬁ@ﬁdl@lﬁﬁ‘é ﬁlitl&lul@b %g ke ttaaﬂg) 2{ &9%%5]90

izontal 25 surface I1lTustra
2037(1%‘)2731A \A/aiFf@rp()il%lnlpﬁjmlttmﬁ eﬂFlérB‘l(@@ali by @mverbfrommhu al

SURbRGES h835 9?} 85%&1@# t%]ﬁx; éﬁ%ol‘el Iange% g )gnt a280y on

surfaces 426a a
dovkasamg sigy of the hee walgr @am'lersj éasz eatdl 2:6@ tIh me\mmstmm

bl T ver,t. f aces 425a
o B1BlEiSh e BRADBG LT icel D80 B0 28 s BB rorif astiong
an thegright sidé cnfgha tve wadeli catriced Z6ddad 26202 The pEBRRE UhiY €406 can

5530 340 and the
25 50 ok ROt Eka T1Ve pdihine Fiitn PloGO0BR B8 pP Rt eving 2505
baamd m& agnybsitiogedaRR OO dhdﬁakﬁwmﬁrdﬁlgwﬂ C{Eﬁc? 5%1) ah %Es

as illustrate in |

376%5 W&O‘éﬁ%rs ar?ﬁ%PPthﬁg @tfg%nwafef Teday dgwiees?dOxrand 280y ythe

QEZ‘:CZZT@%S%‘%M%%%%%%‘S%E‘??%% 3600 bibanend

spf YiHie dfafes iglpt dexiges PR0xagHh 280veresprctively. | Rolighed wafers
30 ChaiRRghoRd ZomasHafl cAREEH67 shd 262’ by the wafer transport device

160 and then transferred to the second polishing unit 140c included in the
polishing station 130.
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drai ned through the fifth fluid channel 374, which is
connected to the drain 360. [00288] Wth reference to
woigs/09386a) - 38(f), a method of | oadi ng a waf ePCWUSZH08/012348
the wafer carrier 262 fromthe |oad-and-unload cup 380
and unloading the 5 wafer Wfromthe wafer carrier 262

ont | o | oad .cu i.s described.. Fig.
o 00280 1) Hp PR RingatiRycs beadaiimarixAesises 40 and
t lh_e280®raide bmh:l positionadiort thp lefﬁsg& ofltie ﬂv_dogzvaf&&élgl)ags Jd6b@nd 2d62’.

al i are positioned at out an ownwar

pos PR Ligh Gepp Egh tYe arecRBRled e Ao water

bl actdéers 2%d&6d’ BABe ﬁﬂéhﬁ'aﬁﬁfrﬁfsp(yﬁf tisviden80. PEIRAST RAERre
tothe‘lzig nl oad pl aced on the first

10 ¥BYY ‘i"ﬁ esW PrACELTS 42?%@’6?6% o ﬂéﬂ Wafpraelay dpdoss e
vvaf &id 280 G%%ttveg'e‘ﬁhfé@ thg@pafflzr rbl 3&%% b@&tand 9§0}3£}9maﬂeﬁ]

t he | oa unl oa
t r a %?dwﬁfére‘iaﬁéer%\%@eﬁnd I26%10Pndrﬂlﬁ-‘¥ﬁf¢rdwsmﬁsiet/m h60, the
bel gusheaen et 8fe th than S rrdPRom th%f&@%lﬁ% dev’ eé b%}& aélrﬁ%SOy

conprises a retainer ring 289 to con

durterl sgeondgroligingnitdt8e mshidedmthe padishing stasioni 130 Biy ghe

(;38(‘;;,;f oM dINE 50,420 are noved 15 upward by
a?l; ng %t)he vgrtlécal bl adders 423 until the second

h 0 r[ﬂﬂlﬂﬁﬂ aI $he lﬁQiI@h!Sg uri3dd0pfind Héc ahn leneedifidio hhaieh
' [ 289.
pr SeBALBPAbRYRIAKEn fatind o Rirel SRR PR PoLih vt

4251mtbe£rets}baetmdpoglslengt¢ﬁlas2$6 designed to be larger than

g e A S Wk BOZRSl N o5 St

1520 witlf drednibodinidheof thelprabenbineliivh $s dbdRibedt Fiks. 1388 £ ichShatic
verti cal #stgrfa es 42ba of the aligners 4 O touch the

out®gWing p¥ e wafsy relayedeyicesyi0e The ivafpt peday dswice ARD qramnsises the
carbidednd-wdifrad cMﬁ‘Qéﬁleﬁcﬂfbe@Mtﬁ REERn&440 F%’é é@%\é?g Hr)l,re}awar d,

the second vertical surfaces 425b of
al idgradiee aphdesemding dpdcsiiletcingsch shofha omp @soanding and

in i s 420
b SR mohah i SO U203, pRlosh Syl 805 Rofb
20r i Hgivogchanise 284f dhe pup aseandimgtand désbgndaigingrobahism 530 is
hor, c
on DA Y G0 YRS opelB iy £Alla Rl Brotieh i TR
28Ghannglo5 8¢ MNiteagen tghr is omarampte of thel flujhiimingan 6& usede Any type
waf f the secon hori.zont al
4o obloag &bl Dot Ea B ARTrte o nif SR Ao SaiEn RS loaded
vv| dhto aokafedvarrieh 962 m;ﬂbﬁ uﬁeﬁl&ﬁ ﬂlelb&'ierﬁélajr'] H@vl({eeﬂ)@l ner ring
28 Rat he an ving the aligners 420
U R L el AR RS HRE IR B AF et s
f [ Hsicendiﬂgade@lo@ 13do, tvﬂﬁdh 15‘ Qcﬁﬁéaed folthd &lp%k&ﬁdlﬁ?% (téls@engliﬂ
nmove . the ali %ners 420 i nward and upward t he sams

ti mechaggm 302 0da cemassandineen dessemingmerdadsm FaQBeRunted
Nexd the ﬁﬁ/oﬁl@é‘iﬁ a88. E‘hg pivetieSkm 2%@‘?3 é@glfné?:fed't?thg %ﬁﬁ%gﬂaﬁd

(ralse to the waf er carrier
waR e angl theipiaetingbaft 3$(is mneete(t@rtm Qup c@@@ nmelcaalsme%a Ake

30 Waf:lﬁf dr%'rﬁ&h@mé@%@%ﬁb’lg Blvbﬁ& hBEQUT IV BELME. AT %Sl'a S
282 through the pivoting shaft 284, the pivoting arm 283, the cup ascending and

descending mechanism 530 and the ascending and descending device 520.
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as shown in Fig. 38(f), after the wafer is received by
the wafer carrier 262, the 5 wafer bl adder 400 is

wdebd4awede and t he al i gners 420 are noved out waPdTAIS2004/012348
downward by deflating the radial and vertical bladders
422 and 423. [00293] To unload the wafer fromthe

e 0228 5t affRedhiin Yee PEVRBEN ottt R ik

waf mwra%@; the loaa-ﬁﬁd-alﬂdad dup 23D iisgpiedted tdRBrdahew By @fkier 262.

u r Cri be to reference to
o ThéloRnd MR 3R SIRG bt B et e il aienae?
is by thg nedicilanotioh@f ﬂﬂfaﬁfen@lﬁg Eﬂcﬁ_{esc%ﬁglgga 5229 TP_@(V@fer
rier the first

S unl.o wal.er, ca to
hor PRURERT e Raves g S G He oat nghan e 352 Dpsne this
al sadiag probéss, th@lod@-hﬂﬁdnlodcf@g%ﬁ Riceiv&y ewéﬁlc\ﬁ@a{cﬁﬁn forc from
bl a(ﬁger 400 after the wafer der 400 is inf de
Wefrt catsiepep? dn piidﬁr 03@{0& thisgstien foresy thafﬁmgascendmg and

U Nl @RckndmgtaRtRhMEdne 53¢ @An'thB @e§1@1@@ Tcﬂ%e &éaé‘ﬂ@h P58 %Hg %8 0,
the wafer carrier 262 and the wafer can

D. | mechgnisin (nahshewengd prypgtion doree ¢b§@rbmgdn®hammd (an$ltowp) e
100Z&| R8s A hr &ﬂﬁiiog’i?g n@f:ha?‘nlﬂg'nh lﬂ@‘éctgﬂ%rcg NhBAY uQch:;’r%Qm can

[00294] A net hod ect suc
s engbserhdiagcactien ﬁmeeacgng pmthe md@mﬂ-amw nipt282.an

e nt 'E descr .
r g}f’l‘g ?2 e t gfle LVEl%f)k?ﬁ\g'gi\r}évl7189a r Aot anﬁlrbbﬁadéiﬁr. aSE\]E‘e Hredios
390ind dasrendipeddvidess20.r ﬁ]nséleblacﬁiér tam aacefntl d desbdnd Elie load-and-

NI BB b B8R Bl ok e et sEhedty 0l pinptica
15f| rtetougtothe Shidghasiet $50ce usi ng the fi Lséc?bji gct
gﬁg{%@; r ed%@d?ﬁ%{eﬁ%‘* tPli:Fg& ?%SY@HHW(H]‘X gload-andyundead sy

0 bj 380tin ackafdah&@ wifOfothePREbIAN SN 0fths BN iR toa héh&hgcrlbed
;ﬁ?qe using. a first |oad-and-unload 25

drandgiined cw380sen B¢ used dthe mafer ielast deat%p 88 of Fig. 1,
C arthd Rhfet félatgr&vﬁ@ﬁﬂnﬁ‘ Fig I@l fﬁg Huaﬁ %ﬁ]g hrgfer feﬂ&ldggigf 680 of Fig.

pi voting th unl oad
20319 and aferdrangfprodatios 388 of § lﬁel 80b§t@@1t0f ths lqmdl-anslhmhbad Qup

h I
Earezrsngfgn% ﬁ%tbﬁhh@%@@%ﬁ%‘f@g%@h@@g HEL %?gg%‘?a) Rk 55
t r @rstressiseddiond vievesef thredoad-amaeninad cum]S &faitlustrated in Fig. 36
po%'l&'{g‘?%gﬂw??i’%f@bt ;eg)l?eg pe,of the first and second

carrier aehf he object onto the first
ob J[@stlb ar rTherlomgkandnintad cth880Gbp@tikctéd BIThd $igoting SRATZRA

carrier 95] A nmethod for po hi ng obj ects
25 oSGl e ama, Oliﬁdﬁ}lﬁq@f)"s‘?béwocapmh Clpedppinioad &
i n\ZGOlﬂirmtﬂylt@tlﬁth@tm@ﬁﬁftmn With&@ft e nf @@ 283, OMe pivoting
aﬁ; af Flngﬁ%ﬂzm WO 2004/ 09551 CT US2004/ 012348

1B RSO T UBiS e meshanigw AT nd hpupyfirive miechanism

t r 2B6 t@itloRbivdtind afd Wrﬁéaﬂ Fnti6Hs o? ﬁiquéd-anﬁ%'hl’oh@ E? 380
posi ti gned over aigﬁura ity of polishing surface

us ittHeueh the pivetingshaty28q %@dhe Rivtingarmas.cups. The
s0SeqRBl] al |”,Dhet15aﬂ[h§1fi§ﬁlfo'a&‘ HME% cgﬁbﬁ%ts a%gﬁ ¥RERoR R G bing

carriers includes IVOtI eac

| 038R arvepferblasider @Qmweﬁgbhladdar Inlden 8D H gnuwbipls aligmers 420,
multiple radial bladders 422, multiple vertical bladders 423, multiple vertical

bladder holders 424, first multiple nozzles 340, second multiple nozzles 350,
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5 transfer the object between two adj acent object

carriers of the object carriers. Next, at block 4004,
woheo4gbfaet i s sequentially polished on the poPCshiSz®4/012348

surfaces using the object carriers. [00296] A nethod

for polishing objects in accordance w th another

enb ﬁﬁﬂt[ﬁé’“mi‘ﬂg 36() F ﬂrﬁgﬁﬂlt dhgﬁhei E ge%{)ll‘l(gﬁ 1ng\11an}3f1 3&1 &‘q}glrd

reference to a f aramo
410fuidghanss] B a foarth rflanisrﬂlenneéW& amda fifihrfhiid cHah@E B74. The

N e BRBls a0, 00,1 S Eha 2ot pin e oPepsEr ffd e o
f | r WWHbthmt&h ithegpigatink ace Az,i%‘éﬁdghé ﬁl@otﬁﬂgrsﬁ%ft 284, @€ llustrated in
§o€ ect is
t r an f§e6r r@lje PP B?ﬁetzﬁé (ﬁigfupofbtj‘gegg o) ‘?YIEWGC% t9egther as amgter
obj spportiag stretur@osi ti oned over a second polishing
cup. The transferrin

of ' (RER5° o fle Bplef PAFT A0 Bk itog ] toe i blesd holder 405
| n cihidke $s Ihdnﬁl%ﬂfdn)é teh SRfadEbiitbe Mﬂ)%akéﬁ@é antla eg %gFltgg 4B (a)

fromit ect carrier to the secon
car ?‘qdeg:}&)f\li E&‘f wa f 161149& #0043 dyeflatedand deflstesdry Siprl]ﬂog p lnigd
on intveth& Bladed 4@9&11&@1&18@1@&5& fﬂﬁ{ﬂﬁfggﬁ Pfg?)latdhﬁ t@ﬁﬁ e first

fi'ﬁ‘ carrier, 0297]
ob j o ghangel é&@oN&%@gw cfM b%ﬂfﬁ@d hethe ﬂ@ldetmmhtemndtieﬂéte the
t hewiBViRidePanol S described with reference to a flow
d| agram of Fi 42. At bl ock 4202, an object is

0284l atE radigithaddsng@momfecialon@bij teeilignedsidgtiole cup

st I 420 t b' ect. | .
s egﬂ a‘bﬁéﬁ £ rngéﬁlg g (r%?i E}(lf 8 %gseéa ET g? byt #lﬂfb?adﬂﬁﬂ 4221 ng
155U rlflﬁai@éandfdfeﬂdlted opsupplyingel ﬂllﬁdn inttgthﬁ tadidl BRAJALS Mﬁlﬂarﬁihremovmg
r t he obj.ect po |s |ng
0t ShE ot p RS bl i tbEoueh e Srspra s bz 57
Se“‘““““@‘ak e v e P s
| 0 TpRNE o 2l VP@C%W@QEF&&@ cpRUgHS PRs ofdhenligaers 420 totthe
o bjvegical HisddbisHoldeg 434, AtdcR R}el’ﬁﬁaﬂ 'Elaadefr 146515 1ﬂﬁidt§1:e§1'atdeﬂated by
pol i s |ng ?lu rface of the polish |n8 surfaces using

20f § FEI?P ¥pg & dpiddntp thesyertippl blﬁf@eb‘!ﬁ-? resevitigshe fluihor that
bl aekicAiBlddderl 128 t1981AGhe fodirth glﬁﬂ:}-ﬁgrﬁlref o1, 3{18%5%% ORlget

transfer station to a secon acent p
s urpecas t@dhb‘# toripatp and @ﬂﬁﬁ@h@(ﬁtﬁ@b@aﬂdﬁm 443 a second

J{tﬁﬁ%ﬂc ar i eh afdnet 19 d %Higf&%s 2GR oS %l?ece 4361? g:.? chlpg ck

the object”1s out fom an “out
t h ge@g@l@@ﬁacp 925t hifing hosmatail surfaaé 426 ahd e s@bhdhdrizomas]

25200 BeLb T ke o188, b 08y v oo

po holsztmmagsmfapﬁmﬂéa Dﬂhaﬁlméﬂ ADC.ETHY Hdﬂlz@ﬂéltshﬁ‘ﬁces 426a and

tof ion is described wth
) g?%()g)ec dﬁwgﬁﬁa@fbypp iting gad deflatipg the wertical
A3PRdders 4231 reqﬂadnﬁ&ﬁ OTHE veRicaCdurfades 4bs20maess ef bfe%cﬁred
first i.shing unit using a first

obj n&@fde ?"?‘é’ﬂ&%‘i‘ by a@iﬁnageandrqeﬂqtmgahe pfialladdgn 422 trpmedively.
30 f i [0BR87Tb] eqhe Fitst RRltipRREZIBM Mtank BRai I HE0R0L hﬁ@t%n the

urface of the object polishing unit using
ob}OEéPr facg of fhe vc%baS? R0 s} the seconst wltipln gout1nSt350 hiesqunted

bl Rake éh%%lg 295‘ Gs illustrated in Figs. 37(a) and 37(b). The first and the

second multiple nozzles 340 and 350 are connected to the third fluid channel 372
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second object is polished on at |east one polishing

surface using a second object <carrier of the object
weoabi4giassig unit. Next, at bl ock 4308, the firsPCamg2004/012348

second objects are transferred froma second end of

t he obJect pol i shi ng unlt using a 10 second obj ect

tra t, and .se

| oo e AN S0 i sp Bina PSR BisFapr water s

uni tirainfe@ 020%h thd fifilofigld chpﬁell ﬁnpwlantbisébmeﬁea toathel drain 360.
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lish |ng sur f ace; a secon

posg%%q g ?éﬁf a fIrSt
obj Rate Aignesh %@@Sltwn%@@ﬁ@v%mdmward
sur p@amis bﬁd@ahhg ke veﬂ@ilca%d Fa%kawa@&}@ 25 MQ5H] | ﬂ{%exgafer W

between said first and second jeCt carriers,

fi ri§thegijapeferroddp sl lgrdsandeuniasd |cumi‘>$ogand pleicedson the first
1 Oaﬁorﬁﬂﬁa%}f%’eg 4 thbf 1 ﬁ@ge@dd léy:‘&e RladePbL ﬁ rgﬁ,?v\éc% lr?g 7

mechani sm sai d |rst Ive mec

cont0fiMed Nextpassbows i Eﬁgf 3&(@1 the tmad-eaddalonl @aB80EP t o

an e ct, caryiers

o s e be? oo U By SR o BB it iy 300

s a| the \@afén qasier @6)3 @mtprxsemr nemmet 0ng289do s@fe thedbifeiCduring a
J and sec ay. devi
t.ﬁl'é}iﬁ o ady a%lg)ﬁt a5 0‘6?18‘ C3§éf5 &L? lgggrs 490 arg spved

135 eaqm}hr(blby mﬂhtmgaher v&ﬂﬁ&l bl%&deﬁfls @Gﬁmﬂﬂh@bﬂc&ﬁ hdrRb@¥l surfaces

n d and-unl oad cup and a
sec‘igﬁg tﬁ’\‘?at{ Efg itQHS 3%’ H‘F@Hﬁ a@éﬁaog@esﬁ%nemr%t%?}g
13 Prefhdhi, ﬁﬁlhb hmmbosréédrﬂ%ﬁiéaltsﬁrﬁue\a%b §18th9a SPM) is
Iogjd and- unI to and 14 fromone of saird first

e be rg_cé fhaé herthiskuesuefdbe wafesWeond pi vot i ng
axi[0199] 15N5itad%%f1@\ﬁn fatid 3 g@i&%ﬁ% %l%gtngrg ?l?ﬂ) ngfrﬁJv?[a g&tﬂfﬁ@

carrier or fronlsal secon
205 p gaflating shegndial tigdders 43R antdithe fgran wgrtfcak wrfama éZSaecd“cbhﬁj

obj a‘ﬁ%ﬁer?@j dtbﬁ(fhstk@&ﬁer sarfide’o? ﬂgel"gt]afn r?né %85 Ehe g\ﬁlger Saier |

manner , par osItions o
3 1263d l’\ﬁnléihqﬂhea@s élﬂoa;e olovehinward; the tecandlvethead ol 255

et RERAEE 436 [ANPHE sl 4 B R R BeE IR, Whe <

far e&hetslnp'aréll rhovenents bf)thz ahgmkwtz& fatd sidppyd Pyatha bhtphtt sﬁlﬁa&a&jf @t;e
ir an a oa Cc sitioned a

25, bR e RO DS e ool S el iR St ekt o

whevasirat besatblp loadkionbethweaier satish J62 Mathindfél retadne $H9180.
jers ig substantjally equivalent to the

obj.ect car u
o DG E HhisRurmaBa el the Wo el pbthe second
horizontal surface 426b of the aligner 420 should be larger than the width of the

bottom surface 483 of the retainer ring 289.
30 [00291) Rather than moving the aligners 420 upward and then inward, the
aligners can be moved first inward and then upward. It is also possible to move

the aligners 420 inward and upward at the same time.
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1 4. The apparatus of claim1l further conprising an

obj ect cleaner configured 2 to clean said objects,
weoeabw/ofjiect cl eaner bei ng positioned such thaPC&US2004/012348

| onger side 3 of said object cleaner is adjacent to a

| onger side of an area defined by said first 4 and

pereso0a) Db hE Pl ad Q) feriaierds G pised o the

f ur whter carnmﬁmsby ieflaging the Staf@ kbjaaaér 4100 amﬁemamr Hedrog 2
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obj &cthowe hraylgotma) Cefter hB dvgﬁer m@@%{"&éd??kl%c\baf&gciﬁfe? Qsid the

eV| C ns obj ects from said secon
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fir daload de V@@Rfﬁrotrhtbﬁ waer eprfigr262 otgjteecioad-and-
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(p bJ Rfdrence tcplﬁg 388)- ﬁgﬁ Igughh[gﬁt ft]:?‘eail ?d %d%@}g ? %(f 15 aﬁgrnred %

osi tioned bet'ween sai
d evihe wafen garsien 262t Mhendthe wiafec {s unbladed fdcan t}reewafaaaldlet 6

Iogja ﬂjg Firdt ﬁ(l)riaﬁ Qﬁ%lrﬁges 42%41&1,#%11{1 erB |4% t]f[ gfilsarplo§,9éble to unload

and-unl oad

rredhawa&m;o thawdfer Blacﬂdmr A ¢ﬁey/ ﬂtelwagermhamioe 1 1bﬂeitélg as
conf

1u ur | ﬁ 'iln{: ? éial dt ad- and- unl pad cup
to ‘an ST 87 Y©)s BEEN T O eéE‘i‘O & the patep o the E’afl'ﬁilq”d
15pi Vlmllcbaﬁ@uplmi(s tHeOvdfEraBgfe262 ahd thh e 86 Wwastell ‘Bgﬂﬁlabvgter
second ’t&e arri.er 7..A method for gol S %

obj SB@?’% it ﬁ%‘t%’i‘éde%iﬁﬁ"i@ﬂer@zzlgs 34094 880 pf theylogdrand-
objlmq:dadtcap gngdl rst object carrier positioned over a

fir 6 i shi ngf surface;, 4 polishing said object on
sailg %9|4} st éélllqﬂ%ﬂﬁi AP dishingelieqts el as aereficgridugtor wafers, in

Obja8EdrdHiRE Withan eﬁb&cﬁﬁ@tﬁfoﬂ}fe'lﬁ%mg&f gd@%}lﬁ Stwib 1%@&1‘&1: &a

first gbject carrier to a secon carri
zopoﬂoﬂ Hagamef Big. 39. saiddenk 3902.ianlebjegt lstlme&Ed trsa ﬁl}t Gb_]ect

f LT §1trle} g@‘s‘fho?lg(‘fiovega'ﬁwt g@lgspﬁlgeurfécgcwgtl 5{%1(9:&(\59@4 nl% ecgj is

| oad- and-unl oad
polpokshied gn thei ﬂistqnb}lﬂmtg sorfacsealsmgsl&cfﬁmlnbbmt ¢a$rlinrn Weststiback
rier

usis C
tr agg? El?ér?%ﬁeé; gFl(s%atlll% o erB e ({nl’ ﬁig @8%%5”16629& Sﬁﬁ‘ﬂldL?meBtad
C UpampBspdsitmnedlovet 2 s@dpcﬂpcﬂiﬁhmg @urmeuﬁlﬁg & Bistllobd-bed-urdbudl
,sSEGaN obj e carr to d obj ect onto sajd
253 5 S I %@F%&ngeé 181t o e obisfie "ty tocth FeeoR
saiotjestaanid 1rﬂh1d8§1§1v<§tﬁhg fthedbad-ant-Mdad QRFH AP ARoting axis.
PC'H U820q4/ Ojg%g’ 1613
ext, at block 3 the object is polished on the second polishing surface using
the second object carrier. Next, at block 3910, the object is transferred to a second
load-and-unload cup positioned adjacent to one of the first and second object
30  carriers to load the object onto the first object carrier or unload the object from the
second object carrier.

[00295] A method for polishing objects in accordance with another

embodiment of the invention is described with reference to a flow diagram of Fig.
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1 8. The nethod of claim7 further conprising

transferring said object to said 2 first object
woanwioessier sai d second | oad- and-unl oad cup, aRdT/US2004/012348

transferring said object 3 fromsaid second

| oad- and-unl oad cup or from said second object

carppe h thod of claim?7 furthe onpri sing
tr a{l}%fétr ?@%“g‘@ 3}1—1 agl © eicglé tseq‘“F'?ﬂ‘?'ll”y ?%%‘?W%%E B{H‘Ba%%? ect
c 3; cdrgers pasiﬁoﬁgh ovet ;J phaalita gﬂpdtl)ﬁhiﬁgl&lrfdéés ey atl;m%gmsi Xﬁload-
gpjp agr?dglgﬂ%gd?cgps D %: sgqﬂséﬁtgaqggiagg@rglgé glg?)é}elgtgl{;gy@p@yect carriers
co rri_m::]_uﬂé:sﬂg\?otﬁlgaacﬂi df:ﬂiﬂ lb?o}ﬂatnﬂfun]glﬁh %lﬁﬁs a%_@t!itrai ;ﬁ%o‘iing a%(is to

0sj tion ver a plurality of polishin surfaces;
gn d%f%f‘sg?r &e&?’ cf ‘?%W%P tp Pdiagent sy carders eg@e pbis¢ticpusigese
bet Megat BRicH 400, @elobjeet 1§ A dubfiafly gb‘l&ﬁe({ SPdhe ?%Ahg%%ﬁrfgék

obj e¢t relay device Is positione et ween
adj ‘é%‘l%f‘e oWpectrie®r ri ers, each object rel ay device
i nclogge)g a A Aaflodfg p&mhﬁg%bﬁ&p in doc8Pathed “Hﬂh%%ﬂqglg.
drive mechani sm said pivoting drive nechani'smbeing
confmipdiaent ofthe dnventiastis despribed oeith-refarbneatoadtbvedipertio ofFid.
§ r o sa | i« RO I.ens. 9 about
vt R o 0P ShRBRN Ry (Y REOe e Bape over
t woa fndf padighing ebfase.t NextOat bhck # Bisthe bbjkdt. is polBhap@othafikss

¢ P it d obi ect ; d
' Y AREROEE e PR Sty S aPhBued by AR
wheraasfarrpdirkinie fiesitjdcocsriafio b arendstdedt BdrAadosifioddRver a

of said obj,ect relay.devices are further arranged in a
S8 AR wtfEre i oSE SRR ag Pl e Grgeaf e

| i near
13posibfecofied theofibeobidebedrnaettincldey liRAHR iHsplhcih® the ¥d-and-unload
| oad- %nd ﬁ gnl oad cups positioned at said parking
pos'PgHsthe Jirsj ghiecf arrigpigdneseerid obiee carrier-1 Dexthasbidck 410f
di Shegigest RYoNSRR A WALEHY pBRNER urRoc BB ol BRLF
object carriers is substantially equivalfent to th
di SfEKkEe between 3 adjacent parking positions of said
parpseag] POSh thh RS- 4, of .claim 10
V\,he[r el n.] par}lzin?}g_ pofgﬁ%g%gg%@eﬁgg&gﬁ%- ﬁen{'glg\%mﬂﬁercups
200f egWodimen} efdhe inw¢rdipn dhalesaribed witk referemedead flow diaghinnefiig.
MaBE N 11l 005516 S2004/ 012348 1 15.. The
apar 21 et 1 Db R R B PR oo pRrisning
objstatipn.t Newisqiblock d204, the oBjettds sayaasibiy rasitegrealny £plumlityof

a fir e j.egt carrier.of said.object caryiers,

an ol 0P B o BH o B e b Bk o gt

saicgirrfmtgjoé‘dtesobjacopnl'ﬂhiﬁgﬁt@ﬂitﬂl. aNeslt, ebhleskt 4206, tH@deHjéle ks Of

sai d obj ect rriers. 16. The apparatus of claim10
257 s ER g ffet B ok e SBBs e pbieeicaiors Nows a

deblocke 4pas; thel 0bfeesls trandiéraasd &1 objedk HardRir 8Gtisn $@hObbifd oM

a flll’, t end ohject _carrier of '3 said object carriers,

sa PRSI stalign A maiirsiadiacant aglishingisadage 9f thg polighing surfaces

| o@asin@# Girst object carrier of the object carriers. Next, at block 4210, the object is

transferred from the object transfer station to a second adjacent polishing surface
30  ofthe polishing surfaces using a second object carrier of the object carriers. Next,

at block 4212, the object is output from an output region of the object polishing

station after the object has been polished on the polishing surfaces.
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4 unl oad cup and a pivoting drive nechanism 1 17. The

apparatus of claim 16 further conprising a first
wohpambstis ansport device 2 to transfer said oBCEmIS3004/012348

sai d | oad-and-unl oad cup of said additional object

relay 3 device, and a second object transport devi ce

to fer ss .Seco nd obj ect
car td 2?{ﬁof & aﬁgﬂ %Pd@? ﬁ%lg{rg Cta mgeeq ancfﬁ‘gﬁ‘aaﬂﬁglf’gt us
of embidimd§ of theuﬁnentlmuﬂ‘ﬂescsbddgm& teferaice @ O diagram of Fig.

tra e 2 to transfer said. objects to. a
se cg% dX %cq( %"j equt and p ?cé)f“? n‘?JBCZ 3’?%* Fréidt to @éfr stiead gf any g
a 8bje @ohuﬁmgh]n&mtsmg b dins pbjett tABPofletite. t Ne S BFOCIS B0, the

rom nd-un] oad 4 _cu f said
0t S Mol op @l o ks MR sufée Bbe ol Patishineaic
cl ansinglBfifststijéve tarfioraathiesdbiegt soliSaS et Ak, ok B8k 4508 @6t
2 reI evi ce F sitio ed to transfer said objects to

a s%ee aeh1s fl og afr P3sbpnegolismngssyrfgeeousingca second object
car édrﬁér%ftlﬁ@bjic?ﬁﬁi@lﬂﬁg adli 'Néx@ @atloapmﬁtthé Bl R LRV e

including a | ga 4 and-unl oad cup a pivoting
dri %e%ﬁgmsgqﬁed fropon seppnd eag sﬁthaphl@ctmphﬁhlm ynithging a
16 Ur $eB6Hd SHREPH: |
o o AP OIAIE: Bt RTART o RUSAREE loohE b Ghpotie
of &p af theabiestpalishingnitet rel ay 3 device, and a second
obj ran r ects .from
el ot S e LR T R A
obj keen llhveﬂrdy?d atehdesaribed, tiglinvefitien mmpbtodt lisiwd tathaipacil
re arranged such 2 that
d|s°§%£%§ﬁ% cﬁ@éﬁ?h %%é#?ﬁgﬁ?ect carriers are
Isubstantial ly eqU|vaIent 73 WD 2004/ 095516
PCT/ US2004/ 012348 1 22. The apparatus of claim 10
wher ei n parking positions of |oad-and-unload 2 cups of
said object relay devices are arranged such that
di stances between adjacent 3 |oad-and-unload cups are
substantial ly equi val ent when sai d | oad-and-unl oad
cups 4 are positioned at said parking positions. 1
23. The apparatus of claim 10 further conprising an
obj ect cleaner configured 2 to clean said objects,
sai d object cleaner being positioned such that a
| onger side 3 of said object cleaner is adjacent to a
| onger side of an area defined by said 4 polishing
surfaces. 1 24. A nmethod for polishing objects, said
met hod conprising: 2 sequentially transferring an
object to a plurality of object carriers 3 positioned
over a plurality of polishing surfaces using a
plurality of |oad-and 4 unload cups, including
pi voting each of said |oad-and-unl oad cups about a 5
pivoting axis to transfer said object between two
adj acent object carriers of said 6 object carriers;
and 7 sequentially polishing said object on said
pol i shing surfaces using
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8 said object carriers. 1 25. The nethod of claim 24
further conprising transferring said object to a 2
woiowtosenad obj ect carrier of said object carri ecsusamdo12348

transferring said object froma 3 second end object
carrier of said object carriers. 1 26. The nethod of

cl ai nprising transferring said object

to gﬁi%fg%gﬁ?ﬁgﬁgﬁgload-and-unload cup positioned

adj acent to an end object carrier of said 3 object

car i er sAn apychraths\ot Ibdlﬁhlﬁgiblge@ﬁ@du& bfpaddud Rapriging- unl oad
cup about a seq(‘: % piyoting axis to transfer said
bbj ect to or FirghAdiest ‘Ei‘rréeﬁ@o% ned oV afirstpplishingsprfacey e

sret hod of cl ai oG of)jéﬁttdaﬁ'fer ?Wnb@ bg a‘ééc%ﬂ& Eﬁfsﬁin Qurface
sai d obj ect to said 2 ad i onal | oad-and-unl oad cup,
4nd transf er @fig %ﬂcbre% Jdé‘ﬁl?e Hosthiened bedresn daid figst and Second

obj ebet CatiE o
0047 Garae S%%‘T(?fﬁﬁéz SHry o%gggcgﬁm 3 firs foalldnd-unload cup

&1 af 2FstRivating drivompelianismgsaid Burtierting dgvs miechaoisjndeing
30 GondighRl %Hgv@c@gid(f?it F&d-and! [hflfo a fto %?d ﬁor% %qu?i%’trst an

Carr|ers trans erring Sa|
iddseeprshabliect craderaabutim Firstpivoting. axils tQ gansfreaitebjects ﬁofn said

[ sf ring said object
& aﬁ%@@%%ggﬁgge‘ééﬁgu oﬁ}é@)tﬁ %ﬂaand rﬁl[]l oad cup
1(p]95| ti (cj)ned adjsemed bbject rala)sdasmred)oﬁﬁdledhﬁﬁﬁdgt tci’on@@ﬁﬁdi@ﬁrst
sai ot car rier saj d secon
16 R SRt S ERE. 7 i ﬁe&bﬁ A §Byiee iclufingg second
lzpl Vlohd-mgi mid)eﬁi dup afid ARSERY plﬁ(ﬂing dﬂbﬁb ﬁtééhagfsﬂn%a%ﬁée@o@ﬁﬂﬂﬁg
hod of claim

he
l% urlpﬁ mé‘Brl?B’rng §?’ﬁr§“fetdé?1 E‘f"%trﬁaldnsﬁc%lﬁll‘@dt%fi'é‘éloaﬂ 6‘11%‘&@@(1 2
12 ddirérh OR@bS shideFitstANG sdéBhORHect biRrierd Abut k %ﬁ@ﬁ%ﬁ}%

object _from said second 3 additional |oad-a
%cu ﬁrani fensaid obieciyip arid i obisst cprsier arHrany sqscbfe@@mdsobjg:acaamer
apparatus conprising: 2 a first object carrier
positioned over a first polishing surface; 3 a second
lobj%ect dieepraratysaficlain i eydlewesalchﬁlsmnd rscbopd) bbjsd:tlcaglers are

ur € 03| ti.
Sar 5 i d AR SRhnd SLbaRRY oS BRN GRR Bl
3 ellead-gevindeadicnid afdaid dirsh aﬂlcbadermlmﬁjaanﬂem«leﬂm arcﬁzﬁfhn@ecﬁm
418 i yve hani,s ratiyv connected to said
‘o aRporfints ABRGINE TR o koSG e o
sbelpmgltlonﬂdfto beisubdtantinligtipafallelae sad it drdadeond doad-antlvarRdd
Lun, of said object relay device in a substantially
Ilnélgsrpcisglé’fl?)cf gacgﬁipﬁr&mg iffSr to and fromsaid first
and second object carriers to transfer said objects
aid first opject carrier to said second

t 0 f ro
LobjPect " Th¢ ppnggatusp glguh THdegpihe distaacedrivsen paid st and
of Urskdv@f oBjesMatrRlNg SLﬁ)stfahﬁa?? e%ivaﬁ&{t 1d e AR g&t betPdenGEid 2

to transfer said objects to said first object carrier,
JanPIKIgROsHENBbj ect transport

1 4 The apparatus of claim 1 further comprising an object cleaner configured
2 toclean said objects, said object cleaner being positioned such that a longer side
3 of'said object cleaner is adjacent to a longer side of an area defined by said first

4  and second polishing surfaces.
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3 device to transfer said objects fromsaid second
obj ect carrier. 75 WD 2004/095516 PCT/ US2004/ 012348

wa 288/09351e apparatus of claim 31 further conprPeTmng2002/012348
a first additional object carrier positioned over said
first polishing 3 surface; 4 a second additi onal

pbj ect i.d .
S R T TR T N
2 evtoctmnsfes sdid alyjentks tb ctidiiest oBﬁd:td:alfrief &it saiﬂl’sdconla Iéagfdﬁﬂiﬂmload

onal oDbj ect

dd bj d ad
? el a)P %ﬁeﬁdggﬁnﬁ 8%’]8‘9&?%1%}" q){lce Idicgp?qng ﬁglect transpo device to
4 oattarifidl said bbjects Guin, saidatddna dbjedticaidl od Rl sad Skebit Badand-

up ejﬂgfglpg di splaced in a substantially linear
ing manner to and fromsaid first and 10

second addi tional object carriers to transfer said
ct S omsaid first additional 11 object carrier
a| d é@ﬁ%ra%la H3igrlavheseip sxid seand phiect relay3levicrise

ﬁp Ppdsaionsd &fjaceh@b Kaid ﬁrs‘{\@ﬁé& 'cﬁ}“ﬂ%laéugh ﬁﬂfjéafd ﬂ?ﬁdb{}i&p& &6 is

relay_device is 2 coupléd to said rd evi ce
SuchPsitipaed betwernaidfirst gpdisecpushebiesh thlayriesiges, elmoﬁmBerand

pali &&&ﬁﬁg&y’cﬂlr&'m ﬁcgpeéég*&vi% 0411!1 @F%Xceggt? @%lﬁ%?cgmd object

together. 1 ar at
T ongArtiesispeh tth saldpbc@né bbjest cmfrleois jpesitioned betiweerssaid first object

0s Qli aces,
B0y PR, Skt 4124 iy digh BelaF isnd i 66 T o
andinsldiogd tluhj lemi—anﬁ-mrluad |cep and sthitd pivatiny ditvelmdciiaridm, sald
bj get re devi ce n bet ween. saj d obj ect
it P R ETRAER heRE Srttetido BBpEBH thEf kyodBdresd <
sp 0 Scmplto metifrdre kaie moﬁd/\ﬁbj ot Bt iCaBbht aARir®pivotaf Axis@b Fransfer
es_bei.ng operatively connected

t.rela
1({ 0 Sagp@éefc frqup, g Sed?‘? JSbeAEHi sm to be |inearly
dlsplaced each object relay device 9 including a
-and-unl oad cup, ~said plurality of object relay

1deV| -ces 4 methad a5 @’OPSP@%@J% soljdenethodgomprigiogi ce. 1 36.
2The appar at U%al%fferﬁhféd'@b?’e%t Wheked dp e%?éagrldr pgﬁg(lgneg k’é{'g first

mechanismis 2 configured to coI ectivel
3sorolighing8ir@oesbj ect relay devices in a 3

sSubstantial | ﬁshﬁ‘l%@éldgwéét%ﬁ saldq’lrs\f\? l?@)% ng’ci%:lugl mgé%ld first

PCT/ US2004/ 012348 e appa
Swhenbisichcaggrd | i near dr| ve mechanismis 2 configured to

Sovi ses i 2T RUBEEIRTE Pom Rl EnR OpERicafr Basgoondne

7ap phicat masr_mfpomhmedb% a\s{anmné lpnhﬁmgduﬁhjem@hg adirdtildSnar e
82T T ARG cuﬁ, 1nc‘?uding pivoting said load-and-unload cup about a pivoting axis;

9 polishing said object on said second polishing surface using said

10  second object carrier; and

11 transferring said object to a second load-and-unload cup positioned

12 adjacent to one of said first and second object carriers to load said object onto said

13 first object carrier or unload said object from said second object carrier.
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2 linear manner. 1 39. The apparatus of claim 38

wherein said | oad-and-unl oad cups of said 2 object
woeb@yostavi ces are further arranged in a | i neaPCIAISZM®A/012348

such that said object 3 carriers are positioned to be

substantially parallel to said |oad-and-unload cups.

49. T ratus.of, claim39 wherein the distance .
ge t g/e en h-gh.cﬁarg%[@%‘f otgog'c}lrg gtfgrtl?r 8(3’f1pri15é1}gstragfgggﬁgaalg Bﬁge’rtto said
zar firseolgedt sarsielos tsaid seadhd Yoa@nd-vialb@nNéup} sndithasirhk 8A18 8bject

etween . .3 | oad- gnd-unl oad cups of adj acent obj ect
$e| ﬁeﬁ/’m&@\qisgcé’ga%fﬁﬁ“@’u%ﬂﬁf Hp o4 e feidgecqnd obiertastigher ei n
sai d | oad-and-unl oad cups of said 2 object relay
1 42. The

devjces are ayr din a |linear manner.. 12,

]app ratu edPet{%‘?‘g‘?r}gﬁfagS 7&\5‘7‘% YRR reapiaging saif phject from
Db] Qd scbbRIGHRRE EarG& Vb & thirddoddOnbARRA Bfip ﬁﬁitgn&pécgé‘crsﬁt 4 0
a first end Qb{ect carrier of said object carriers,
Hingsaid sge gWjldct transport device to transfer
said objects froma second end object 4 carrier of
said object carriers. 1 43. The apparatus of claim 35
Furtther Aofiperagisder petislangobidctnsdid apambts comprsing: 2
gevice positi : : P jects . tg.or fro
an end objec?qﬁgg} gf&%?yégﬁésﬁgmaﬁggéggé PF@%YSfpﬁgﬁ%g
addiurfeeasadndobj ect rel ay device including a

oad- and- unl . 4. The appar at,us of claj m
e Btvaidy fRscofrefidice e RBR OIS Bt s Ok
52f taan’_iaémg gﬂ{a_t stdéa:ﬁt @b joejetbaehgla dsmegs beibmad detwgém cup

ai d additional object re . 3 device, and a
e AR Pt PR, oottt i Bics Tnf saies sloadandranioad cup
0bj @dapifotiapguaveaedatism Lakl d@f@%@ﬁ% 8¢HahiSh e Safbured
obj ect car 77 WD 2004/ 095516 PCT/U82004/6123

ers.
8 48 PWE?‘%‘;S’B‘&P%&-%O%WE foandfiom said tyaadiasenhebiest caicss
o I rabbut@hi®sing akid RS RAster S8Y bi§&t<bdiRedn sHAHE 5d'§<%hfj bject
objects to a second end objéct carrier of Sgl o%fect
10cars'®¥s, and a 3 second object transport device to
transfer said objects fromsaid | oad-and-unload 4 cup
of said additional object relay device. 1 46. The
lappdr at J&e eppagdtes afckin l@wherein seidmbjectiarnipraars ecangdd in a

,adqiti9hal..object 2 relay device positioned to
transter said objects to a second end object carrier

of 3 said object carriers, said second additiona
obj.gct Lay device including a_load-.4 ang-unl gad
12037 75 BlebRl G TL Vo0 oS Hdpatrand tmicad
2co mppsif cfisaid o;hjgbti IEI_‘RS' dedijesate fluftirm lﬁﬁ@gg"ed ﬁg&liili‘elﬁr mgnﬂepsuch fthat
transfer said objects t ai oad- and- unl oad cup Q

55 o 010 PP ieat o Bsioped byt BgH Gl Lo dderng:
40bjualvhd bippesiabieddeidcRukife hdsafonb.er sai d objects from
said 4 |oad-and-unload cup of said second additiona

object relay device. 1 48. The apparatus of claim 35

1WhEB eI NTE@hishafRis@E bl i vBErSin Mi@idcB BAGReS MG Rent object
2 carriers of said object carriers is substantially equivalent to the distance between

3 adjacent parking positions of said parking positions.

1 14.  The apparatus of claim 10 wherein parking positions of load-and-unload

2 cups of said object relay devices are arranged in a linear manner.
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2 that distances between adj acent object carriers are
substantially equivalent. 1 49. The apparatus of claim
wG@30mvessasn sai d | oad- and-unl oad cups of said PCoOhjSe®y/012348
rel ay devices are arranged such that distances between

adjacent Ioad and- 3 unload cups are substantially

I d-unl oad cups .are
Pastt onls Rperes Bt a0l Tyt crgpiitts ¢ 1B e paspest device
2ooayt&a§15ﬁﬁlmédtﬁa Q@i @ﬂc?&ﬁ&:t carriblof sah ij%ﬂibafr@trd,l sndof

laim3 ur risin Iur
S iar b hateth o A6 3 ey v B oWt sed gngobiect
pl ueamrtdfsaﬁ objetticafiieng surfaces such that at |east one
of said object carriers and at 4 |east one of said
addi tional object carriers are positioned over each of

sai g6.5 ppfel a%EérB]lﬂs m&&cl@sfurﬂ% Gorfiprsi drAliibYal Sbject rela
addi ti onal ect relay devices positioned betvieen

%ai @Vwmm@wéﬁo Bajsée s2id gbiestetosor digate fitsbendpbiecicatier ofie

ﬁd déahd Sujéeh ceﬁhbx@ Chid 2 &Ynd SMeGe laﬁ%év?ceqﬁ’ﬁﬁ&lﬁ%) DRYd-and-
between two a Jacent addltlonaf carriers, each

bf wdoad cup sadiz piveling driyejmechanisal. ay deV| ces including an

addi ti onal | oad-and-unl oad cup, each 1o additiona

| oad- and- unl oad cup of said additional object relay

devi%es Tﬂeiapgﬁratms ofi dgimd 6 dfurtlien campsrishptadfintti abjdey/transpeeadevice

ec sfer sa
et R, s BRI ol PRSP et e b it ey
3Th edampaandtau&omﬂ objlealtmnﬁibrt\deabﬂortraﬁsfell @&Bdbjegfseﬁcmﬁ a Sedbgd
ddi t.i onal obj ect r.el ay .devices is coupled to at
eadflo gﬁ’gt c&f“%ﬁf?f‘%‘?ﬂ-‘%’&?;rp‘érﬁ ay devi ces such that said
3 addi tional | oad-and- unload cup of said at |east one
of relay 4 devices and said

ald ddi ti onal ec .
} oa ﬁﬁ ﬁma%r%?fﬁ?%ljfl 1§ é‘ﬂféleh?om%i% adel oafecfstganaport device

0bj t@@ﬂan:ff&l sadd objRRYd & SoR] ﬁldldbfé@tacrah}ér df sid rriers, and a
together. 1 52. The apparatus of claim3l %

x onﬁ??‘?@lql?ljc‘dﬁanélkﬂf@l%’wé flanster saithehiepts fsem szid iqad@néamload
sai g %?ka@&a&iqtlo?laf&JéeP 5&%&4;@&”“ bei ng posi tioned

such that a longer”side”3 of said object cleaner is
adjacent to a |longer side of an area defined by said

20041 00ab AP BEAF RS B b kML BE el dfftong) o

2polrelehdengeeqivjsisionsl, to sransferraitl lobjdets orepsecaridgd oBject carrier of

tr f .an o tp..a f rst. o ct. ca
SposteioBielABiEr sGhiphy ddtuta oy R Epind Bihufe s lous
4polanduniogd e ahdalpivetihg Gfivesatdiadismst pol i shing surface
using said first 5 object carrier; 6 transferring
said object fromsaid first object carrier to a second

1 20.  The apparatus of claim 19 further comprising a first object transport device

2 to transfer said objects to said load-and-unload cup of said additional object relay
3 device, and a second object transport device to transfer said objects from said

4  load-and-unload cup of said second additional object relay device.

1 21.  The apparatus of claim 10 wherein said object carriers are arranged such

2 that distances between adjacent object carriers are substantially equivalent.

73



7 object carrier positioned over a second polishing
surface using a | oad-and-unload s cup, including
woOioawssie di spl aci ng sai d | oad- and- unl oad cup PCcomSs@IH/d12348
first object 9 carrier to said second object carrier;
and 10 polishing said object on said second polishing
urface Iha said. 11 second object carrier. 1 54,
The Zor nie Spaflh Phedm REFEER PekfgerSiiy o laendiiiony
sai duslof exid object selayddevibed are afrarplefl 86ch ted distaBEesBSiwden adiacent
firg} obj ect transport device, and transferrjing sai
obj Kag-anduploagcups prg subsana botuivalentuben;said loadrang-ugload cups
secargposibbdtlat sAENSIEAE positps.ce. 1 55. The method of
claimb53 further conprising: 2 transferring a second
object to a first additional object carrier 3
POSp3.i ONEIE py&htus 8f daifd 10t R LbBPiRL HWbiREQeandr configured
olishing sald second object on said first po |s%|n
gu r fofdean 33id qljects, saidiofiept dlepnerheingtrositienedshghatbat adanger side
¢ . b o . : .
R T et i SRR PG I8P B L AT ind e
bbj plishing swifases. posi ti oned over sai d second polishing
8 surface using an additional |oad-and-unload cup,
including linearly displacing said 9 additiona
1 oa?#.andA method dorquefistingohjects, shid inethbd actdprisingnal obj ect

arrier to saj cond .addi ti.onal object carrjer;
£nd 11 pol i snistd FRBTRE S bBaR o Aok SRt rers
pgl pasitiongd suer f ammlitbsbﬁmlis}m;’fg sunfiacks8ing /ﬁ@llu&ﬂiﬂjl ?f JofBAnd-
ject carri.er..80. 2004/ Q95516 P S2004/ 012348 1
o, iond ot HSlrdie TYOR g PRE ol RN bGP RIOR S PR F g
sai pivethigests b tratle siid oBjeétibetree® B E&hjace R objetl calrrSat sdid
secqnd obj.ect carrier and said transferring said
& e cUUTF! cHTIgB aEt from said first additional object
rarrier to sgidheRppolihtishid@BRbt BRhaRGolithifAldhESs using
include linearly displacing said | oad-and-un oad cup
&nasaighiechertii¢-onal 5 | oad- and- unl oad cup together. 1
57. The nethod of claim53 wherein said first and
second object carriers are 2 part of a plurality of
bobj&ct cemeghod of elaim 24 hetlierppmprising ramsfiriing/sagt object to a
ol ¢ shi -1 [ id l.oad-and- upl oad
A b S R L R S S e
3 hatecadrent ebjpasartriconesdideblenmiricsai d obj ect carriers
such that at |east 5 one |oad-and-unload cup is
positi oned between two adj acent object carriers. 1 58.
IThe2éret Ithd nethodlofitiainbZ4 ftkerciompsisingltrhish@and $4id object to an

di spl,aci aid | pad-and 2 un] oad cup includes . )
2co|4%8@'PP?r13?a\§'aag'§af3’5‘g PP SRR Cadaseyt %@éﬁﬁﬁ&tq&m%aesald
I Upshjdehcarier§) afdPivbiaidt sardil AdMitiohd) Bud-a08uhBRd cub 2dBut 2/ 88ond

met hod, of claim57 wherein sajd |inearly displacing
45 91 AVqtin g AXIs frytranster said object to or from said end object carrier.

1 27.  The method of claim 26 further comprising transferring said object to said

2 additional load-and-unload cup, and transferring said object from a second end

3 object carrier of said object carriers.
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2 unl oad cup includes individually displacing said
| oad- and-unl oad cups in a 3 substantially |inear
woubtidsmssid 60. The met hod of claimb57 further PCT/US2004/012348
conprising transferring said object to a 2 first
obj ect transport device positioned adjacent to a first
nd-@bj ' ' ject_carriers n
FraaS o Frsimahd Gfoin 28 Bnther ol B oG B 51 offeien
Hevesendiendbject w@rrisd ofistichahgent carters, and amderainglsaidpgedt from
gargie %m§?hgbggmﬁ&%d%§rriers. 1 61. The nethod of
claim urther conpr|5|%g transferring said object
to an 2 additional |oad-and-unload cup positioned to
dj acentt.Q d, objlect .carri er, of sai d . obj ect
frgar ?Sf er srf,‘hee{lﬁeg&{dreog o ?fné?gmeg(ﬁ%“}l’”&ﬁ‘fgér@PS?f‘fan%f‘a“??lj@Fﬁt i d
Zndseotydertitiitional loadrand 4nload Bigp FoRitidnatididcbR AR second end object
:éoad-and-un%qu c%p. 81 WD 2004/.095516 .
CTIRIES 067761254 Sartigrsgnd pryplingraaichgrgorst additianshlgl-and-unload
£ ur gupebosiaripiEd ﬁv&ﬁlgtakﬁm@fr%sfdr B4ld SBjeét R 86t seé&gi_%ﬂa Apiéct
addi ti.onal | oad-and-unload cup using a first object
%raﬁ@ﬁﬁrt device, and 3 transferring said object from
a second end object carrier of said object carriers 4
usi ng a _second object transport device. 1 63. The

metHod dihe @ethoghof dlaimy2Q fuetherccomprising trepsfardmessagt abjevgto said
Sai Ldeiai | AR | eat ier .of sajd
o} e ibadfd Anien 6L ARAERRANAH el ot e
3devaddisional hepdtangdrygloed eipng sai d obj ect from sai d
addi tional | oad-and-unload cup 4 using a second
obj ect transport device. 1 64. The nethod of claim61l
if urilher Ancapparaisis fig polishingfobjecisngidsppatanbp@sprising: a 2
,second addi t ] %nsgl .| gad-.and- 1%nl oad cug Fo(éj ﬁ,i oned
adj acent to &TSheRIECh CUFiE RASHLRGd ovar & Lrst polishige surface;
30bj ect carri #se@onddtfect Eanist pREitibMd ovad £kebdtd Hs}fiﬁﬂﬁl‘face;
4sai d second end.4 otl‘){yect, carrier using said second
addi tional | FaPIghtplayleyisepesifipned beweenid firatand second
sc| abjectohrdan; b€ bbjeA a4y &vitd iﬁdluﬁﬂﬁ{‘ LS j 56t
to égTd 2 additHonaI):oad-and-dn %%%i%%%ﬁ%%ﬁﬁgﬂgﬁﬁ
Sfirst obj ect? ifeandpEmpechanime eperativalyPonnegivd fesaid ofgect slay
70bjdeite, k4i@ Th& td ik | 5{{{%1 ~And-unload cup
usi n]g a 4 se_con_‘éégg?glgtsﬁ?) rgfg%ks:po régggﬁlggggfg@égﬁ%@
8 meRGad exp ofisaif whisat relay devige in @ mphstastially: lingarsregiprecdting| | y
tr fk | ' lurality of.. ..
Ty o ety BEE BREaR R obfRefballel Birehdrrdrid st
10 c aifiomesais! fivef abjpcpeasiiar tosaibiscomelrobat chriidrur al ity 4 of
pol i shing surfaces such that at |east one of said
object carriers and at |east one 5 of said additional
lobp2ct TElar appemsis af daipcdl fuitheredmprighig £88HoHEct adsPort device

pol i shi .6 surfaces:. 7 sequentially pol]shing said
23 elctzootﬁa S%]gfaé(g?bj%cﬁs Q 5?18 T Pﬁgﬁicﬁ‘ﬁl% arq %gﬁ*@gnd @J%&ﬁﬁp%i d
3 addeicetd aansiizjssid objeats o siid second object carrier.
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9 transferring said second object between said

additional object 10 carriers using a plurality of
waddistovsmial | oad- and- unl oad cups, including | i ReaSY004/012348

11 di spl acing said additional | oad-and-unload cups

bet ween said additional object 12 carriers. 82 WO

2004/ 095516 PCT/ US2004/012348 1 6.7. The met hod of
lcl%énlGgaﬁwgwgﬁﬁ(§§@Hn§?§ﬁg?%%WHﬁﬁm§hid second obj ect

22 between sah @rsaadiitidnahstjecofir@atposidonadewer safddirstpeHshing
linearly displacing at |east one of 3 said additiona
3 08" - unl oad cups and at |east one of said

4 oad- and- unl 9agofdARitiohall DL fier pdsifidhed Hler3RABERLY'S
for palishing objects, said apparatus conprising: 2 an
SobjReEEhipBIFEER: A st ati on having an input region to

¢ ecei ve sai dgp ZidRRinfICbfecBiRfhy ABviBdpditonE RPN QI FHt RHA
sai d objects, said objectgfolgshln%.statlon. 4 )

7i norensd ndditignah opjedi caripsysaiskadgisionaliabiegt rslay feniessinclpdipgan
$00] QGHiohdl ?&%ﬁfaﬁpfuﬁﬁﬁﬁ ) sdPad didi RBEdad dcWPbeing

adj acent 7/ polishing surfaces of said polishing

9s urdispbassd ing: sabgsaniialy linepr whipispiéng mamer oand frowseld fiyst and

logl?i Sg%\O?l Jaggl}l(érga?égj E(g %gmil% tg ﬁbr[lﬂer g%@ foir)T]g&g ﬁ'gmtsgld%ﬁﬁ Y88t QLE

east one drive nmechani sm
1o pabict eaptigr to eaidhecoreichdtibiondl objedt dag@st one of said
obj ect carriers, said drive mechani sm bei ng confi gured
to 12 displace at |east one of said object carriers to
1and4f r ormhs apphraiy cFclainh BAnhER saidaidditional bBjeatnelapdeyidefis

said t adj acent pol.ishin urfaces:. a 4 at | east
2o OB LTk RY CeratA e it eREaioR dogt e Eop
3t 0 apdisald 10kG-ahiManload QG @ lindhrls displacddjt@theRol i shi ng
station and to transfer said objects fromsaid 16

out put region of said object polishing station, 17
wheysel N 18 6hhaplusSFcliR Bl Afer dopklsmBsf erred from said
I nput region to 18 said output regron by way of said
2pol i shing sufphiedisy ofobieat epriisss pasitioped evenp plyrality efinglishine
oy ; N C . : d
ol et ey oP AL ERHEE IRl GG RRaRflries
amhenagiers; gad d at | east one object transport device 2
Is configure i,d .0hj . [ 10
tirst end oby Bt RIS oRT R RE b fud 818y
6s ai celrrizhy sch thaodtilebi ang objbaitrelandeviai islpaitionedisdtwenmegwo

obj ect transport 4 devi.c ei ng. further canf.igure

1 aapet B e ST o Poiers B e Sityeled &
g0bj sedtline & drive methanBai td bo liheely displacéd esch oBj3cii€lay device
2004 PCT/ US2004/ 0123

9 1nc/>h(1)c?ir51g5 %:1" ?oad-and-hjrﬁoad cup, said Iﬁgrality of object relay devices including

10 said object relay device.
1 36.  The apparatus of claim 35 wherein said linear drive mechanism is

2 configured to collectively displace some of said object relay devices in a

3 substantially linear motion.
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1 70. The apparatus of claim68 wherein said drive

nmechani sm of said object 2 polishing station is
woaondsiogssied to coll ectively displace sone of sSaCcT/US2004/012348

object carriers 3 in a substantially linear notion. 1

71. The apparatus of claim®68 wherein said drive

meghani of s bi e 0 ing .stati

1 Corf qur BiteatRisar ORETE 1ierah s DB afighbPiulsh

2 0bcatfiguradrts inelhvddualy diplacesaabls bfsaidi obfdcyrelaly Ideacesmnh ion. 1
72. The Rgaratus of claim68 wherein said object
poPﬁ?ﬁWﬂ% Bt her 2 comprises a plurality of
drive mechani sns, said drive nechanisns including said

3 drive chani s each  of said drive nmechani sns pei ng
oot ouFRERRBRHR G s Wgercn st ChedCamER e Brngs o
20Dlig&Hk nfedhdrl €rs in a pivoting notion. 1 73. The

apparatus of claim 68 wherein said object carriers of

sai d object 2 polishing station are arranged in a
111 5gar PRMEand of Glaiml SEWRREAAN YhdGhd GhRhAEUR3 ORI €1 N

sai d object "polishing station further 2 conprises a
2p| gbiattirelgy d¢viess predirther ararfeed insa litepomannebyich fhahgadd object

be t r —ufib t
P R R S L R L R R

4 adjacent pollshlng surfaces, said plurality of

[ t

1{ P et oPBEREpRES St ARG WY P biwosh AlcBisbiect

2 ar camgre ef baid abjbdt caaiersés suhstawrall;; eqlivalénato thailidtands; tetWeen

fer S ions.ar.e positione substantlally
PRt R} 508 B R G RERIeL SR A FER 75, T
apparatus of claim74 wherein the distance betmeen
adJ cen ob ect car ers .of ect  pol i g
1ot AT onheeofiabe shelhat 14 herin vl But-epguriced GPsplR
2 bebvge&melafﬂa@&abrecahiaﬂgeﬁ it & anst gengkat i ons of said
obj ect polishing station. 84 WO 2004/ 095516
PCT/ US2004/ 012348 1 76. The apparatus of claim68

whgs ei nTmp%aa{%is %?érarapizs anhaeoabﬁrlhga fifsubt;be rra@sport device
COI’TprI Ses a [ urali transf er stations

2poid trangfeeepidh eméew asgrﬁt@né @brie@ wrtrm!gr ofpaigl phiegicerriosy epd a
;th :
pog‘% ? ?é)(r)r eg&bet s%eﬁ de?%t%iraﬁ% | ac{gﬁ? e%%?‘rt"&s?ﬁdw Sﬁgénsduer 3318‘?,

4saicaripl afsaidiobjeciofarrigy. ect transfer stations including
said 5 object transfer station, said object transfer
stations being arranged in a linear 6 manner. 1 77.

1 Th e3 ap p”ﬂ]neaztpmramfs of bla:irm’.%S(SBrthrtrebmpnsmmnjaddbjoedtobj ect relay

shln station addi tional object .
2P i teehd G nS e R oRERs i Sotfoan & i SRR e
3t 0 ojectlch@idts3 sadaditibnalajbiet rekgidevies incihdiagh thadinéahload
carriers. 1 78. The apparatus of claim 77 wherein said
4at ‘YReast one transport device is 2 configured to
transfer said objects to said additional object

transfer station of said 3 object 0|IShI%% station,
Isafttt at Theapparafysef gpimetd ﬁlrtheaﬁgﬁariimgj%ﬁrs&@n fraggport device

2f UEd fffer said objects to said load-and-unload cup of said additional object relay

3 device, and a second object transport device to transfer said objects from a second

4  end object carrier of said object carriers.
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4 configured to transfer said objects froma second

end object carrier of said object 5 carriers. 1 79.
woherdappasat us of claim 78 said at | east one OBCEIS2004/012348

transport device is 2 configured to transfer said

objects to a second end object carrier of said object

rri said at, ] e ne obj.ect rt device
hertag. | SRS HRERARS oF Pat Sty popphsies a L aRR bap Bt gt ioe
of 1 @dﬂrﬁﬁfe@ safl ObjkdtORA seedNdRBd obje@REkier ot&bﬂtolbjwt cafrieBd) and a
The apparatus of claim77 wherein, said ogég
](%ch and—unload

3po IS?%’H‘il ABjed AR dPUIFE RdTenSercBifRDISIS

saddif bonnd ad@i@ﬂoﬁélto jgemﬁ& @6vigd at i on positioned to
transfer said jects to a second end obj ect
carrier of said obJect carriers. 1 81. The apparatus
10 4g] al ﬁ‘]é@gp ﬁfs%aamﬁmeﬂ c%ﬁx%hsﬁé‘&s&@h&&&dxﬂo&@l%ﬁ&ﬂ
deV|ce PoCont igured to transfer said objects to

25 airelayadiyiceipositibnedp senstar saif obiests @taeﬁecqm end gbjget carrige of

5l € HihliBghe a load-
Sconth GRS id SRORPRItcH e ) O he a oad:
4addnd-uoload cupbj ect transfer station. 85 WD 2004/095516
PCT/ US2004/ 012348 1 82. The apparatus of claim68
wherein said object carriers of said object 2

1pol47shi me sﬂpataitusra)f alain 46 fiathgrembniprising b fiast objetthanspess device

2o VAFBAEHE sogss i b aianTed o n AR RERcU Bl

3S a'd|€v1@@1|aﬁ@§ sqeehd SH)édd grassbart deviceftu trtulbdisr said objes fosesaid 3
a pluralit

of addit.i onal transfer stations
4p oé?ﬁdraélﬁé'&}/oé% Fpsaid pecond 63%{5?11&@?4?1?&5 %ﬂ' ‘{GXE’SS such
that at |east one of said additional object transfer s
stations is positioned between two adj acent pollshlng
IsurBacedhe mra@lsyfﬁlama % whereipfsaigd @gicet C@ﬁ@lr S Bf Pré%’tge suc
2Califde Qf ?anceﬁ%@@v ad@eflt %zéét Edrﬁ’é@!ire Zul%ﬁllnﬁé:ﬂy &@fvhleRl S
belng |sp aced 1 h a substantial 'y lI'inear
reci procating manner to 8 transfer said objects
bet en I
‘ot 467 ond ey RIS khaBR e HBEha L hRAZEEE of g,
2Th ab@pnalaatimcesfarecdrmnged&acmmmrchstancast betvecentadjapaat td-gad-d

Sonds TS aoppam s R FaT o S i fudh E0R

40N@ositiomdd aswslﬁbcaewpatrltm@pd)snmnp ect carriers and said at
| east one of said object carriers are 4 displaced
together. 1 85. The apparatus of claim®68 further
conprising an object cleaner configured 2 to clean
sai d objects, said object cleaner being positioned
such that a |onger side 3 of said object cleaner is
adj acent to a |longer side of an area defined by said
4 polishing surfaces. 86
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WD 2004/ 095516 PCT/ US2004/ 012348 1 86. A nethod for
pol i shing objects, said nethod conprising: 2 receivVving
wano@mysas at an i nput regi on of an object pol PeliusgN04/012348
station; 3 sequentially transferring said object to a
plurality of polishing 4 surfaces of said object
oI | shi n[% station usi,ng a plurality of object carriers
Yai d 118 2p57adet 0 f5kim ﬁ'ﬁﬁg’%?%ﬂr’éﬁg 6 sequentially
200| i shi ng sah @lueRitestadafiofatioljeBQairfl fositiohdf AeLsaid!si ng
7 said object carriers; 8 transferring _ said object to
3an rdl@ﬁlé%to polishing sprfacensuch thapat least ene o paid pbieds cisieisand Alg
St alEés%hefd'f@HH dditibrl oBelt RERB a&%obﬁbﬁaa%vwaéﬁspsaﬁf
sai d polishing surfaces 10 using a first object
SCamOlhéhmgﬁur@afPSdanﬁbj ect carriers; 11 transferring said
bj ect from
M s s s AR
s urshpdditiosal ngleet srroychiiped teastane a@htlonaBolmct sddydlevice
obj. L ' ' | ac om an
o tlg§§s1t?o% &b&(ré?n tgig%gﬂaé‘%n‘? Q&c?t‘ﬂéf@ %eﬁ%ﬁeﬁg% a<§fi s%i[c]l
saf taeditioadl dbply relay dévdees hxmdmiupgcdni agdliionab toad-andiuplohd aipi eegh
sur f 1 87. e, net ein said
i R 1B PR e Prg o BLRRIER B Gl B
1di rdagpldcyd In01 s’ﬂbitm{tﬁtly tiddr alajpﬁfcbtucgaﬁmnelr to@fansfed selidaddjeetst
carriers, dg % lb put putting includes
lztrah‘?g’feéplt‘f’% gﬁgpfda e tOHFtrcéErfeFSy froma second end

object 4 carrier of said object carriers. 1 88. The
met hod of claim86 wherein said transferrin

lobj¥det ti§e spnapptnfialim 59 whergiisat isastong of i a&%ﬂlog%howect

Ar %Qﬁ§ @6J1ée'§95 c%ﬁbl@d andt ?’é&&t dnk @ma%élﬁec@@la%‘ifevffcésaéﬁéﬁ fat said
station i ncl ude col ectlvel di Spl aci ngﬁsal first

3an wdd@@@ﬁdoaémné@nloe@wn @rsglduah east onp @@@éta tiprgl plyject relay
4] :
ot 5 iop B Joah i yn LB R oPleod i O B HOGH 1)
St ra'hsicesrarshaﬁaﬂmdisala@bdstag@helrr ansferring said object
fromsaid object transfer station 3 include
i ndi vidually displacing said first and second obj ect
1c ari2i er §he aparatvb cfulagth 8 hfurthet goniprisiag an nigiestoleand comgured
2004/ 09551 /US Q4/012348 . 1 90. The pethod of .
cl &P FrP M:loN %ﬂg‘é‘%l & SUGPYCF FSALT 8PS H%S‘té"&F‘gs‘Bg}aE&?%(“éerssé‘}ed
30 b JoFQdid Bbject&lbaﬁ@ﬁs sljabhtao a dongdersidedlbn ares Heftned bY saia ekt
obj eat fr _Id oggeect transfer station 3 include
4 nding SEaH P‘}hs 8p¥EFhg each of said first and second
object carriers in a 4 pivoting notion. 1 91. The
nmet hod of claim86 further conprising transferring
said object to an 2 additional object transfer
station of said object polishing station positioned
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3 adjacent to an end object carrier of said object
carriers such that said end object 4 carrier can
wonrengbssiesai d object to or fromsai d additi onatTaispmani2348
transfer station. 1 92. The nethod of claim91 wherein
said receiving includes transferring said 2 object
directly to said addjtional object transfer station,
1 and3whepangthedioppalishing gbieets sgidimeliod §euPiiisist er r i ng
,sai d object @ikReidolanfobREN 1B 2 TRE BEctaticPPositihed dver a first
carrier of said object carriers. 1 93. The nethod of
3¢l aphshd® swrfagcei n sai d receiving includes transferring
said 2 obj iskihb € b edt On 3218 GEPPElisBing s@iPice Gting &did fisk
4of sai d obje€ thsca%ri er%ﬁ,e aﬁd 1whergi n g said
5outopjgttdarrieri ncl udes transferring said object directly
from sald adgitrong o E6m 4@ ARk Bbjedt LAk0B.2 sbodHd-
%The net hod ggét%feai Sgflgiof%ggrct %IF clorrpri sJiCng tlr ansferrj ng
7s aiotljeotijasidr positiened over@ceednd golishingshifacsypias e leadand ualoa
statian of. sai ject. palishino, | AP fRRSdald ASebiccd
8ad jcge’émlu%g g“"%"elggiﬁ@gé%%&é%ﬁ’g%tg&cﬁlﬁde"?‘{aof sald obj bet
gCarchirRf ® saldahcdnd abjestaiatties@odnd 4 obj ect carrier can
transfer said object..t ai d .secan QPR g=Te
% ransfer 5 sP%llsFi&ﬁ said 058‘.?‘ O?ﬁ%lasreect%ﬁggagg tn Paj mL: S%Hé 6l
llvml%éﬁjnﬂolﬁﬁ.btd;afr%ﬁei Vi ng i ncl ydgs transf erring said 2
object directly to said additional object transfer
station, and wherein said 3 outputting includes
it r apst e fRRAioH IR STlurtHér Bfipliying fraffesighaRlabiutio said
additional 4 object transfer station. 88 ) . .
2200 HCYBS GrRCTAS? Gt pRes sianspor dgyice, #pbiRs{erie Bid obect
5C! a4 8d £&5ﬁ$&ﬁec? SIREA 1RinB % secdnd 8BjE& Hah ot Wevice.
transtferring a sSecond object to said polishing
surfaces 3 using a plurality of additional object
cardd er s+.of i ' I ShibRgyst ation; 4
1seqsllzsént f%‘?lni?ﬁg’gﬁ’ufgﬁiunﬁ? glgt?%fégigonggo%j ect on said
ol i shi ng suthefesng Ssegendepieshion Feididditiona obigesjcarier
carriers:. 6 transferr.d Ld..second object to an
SaddiPiioRH OVSBTaé%]ﬁrsfqogﬁ@g%éﬂ ges’t ation of said object
pol i shing st pblishingfsnide®ad dbjtstron said dirsh pelishingoluifassivpige
surfac 8 .USi a first additional object carrier of
Sai Séldarg‘aﬁﬁdﬁﬁﬁﬁﬁ%gﬁftecéfne&ar riers; 9 transferring said
gecond obj ecltr_afédfaﬁhgﬁdédisegddi de@nﬁbrllrlth'ﬁ_eﬁcﬁ adlditmsna‘f f ehject 10
station to said second adjacent polishing.qurface....
Tsi Rerie tap sesAwd %@&}Op?léﬁlf@ GH% QPﬁtl"l’fé o5 g?‘é Fe°8P& golisping
£d d%;\lﬁfag@l?slin OB 8 8ikiokA 1dali @h&-unibaddup, thoRdiR lihemlydisptbimg Baid
96 erein said sequentially transferring said secand
D onjdiinal inwtandeslo g o g G5t pasidgnabpldect porter 1 <a
ddji.tL.onakiRh l.ehg and at least 3 one of said
1(g‘bj éee%{) ca?}tﬁagélgﬁtegt;%{rﬁe’r. 1 98. An apparatus, for )
1pol i shi ng objpetishing seidisdcand phicetransaid segons splisfing surface using

12 said second additional object carrier.
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2 a first object transport device; 3 a second object

transport device; and 4 an object polishing unit
woasiswsmed between said first and second 5 0BLE@IS2004/012348

transport devices, said object polishing unit

conprising: 6 at |east one polishing surface; and 7

fir and secon |.ect. carriers positioned over said
AN Mk e P TR E AR R S S A M
pol fisholject ShiibARSaidRedne bBest cRRiePardf saRidtalsORing §4id sdcdnd
transferred fromsaid first object 10 transport device

to SPY foaLwirstadditonslohisstrgrrter trespidesecasyl adgitionstl obines
of  saligh hlhdd lineddy @8sla RdofirRGn1 G clp Sl BsaidladdRional
The apparatus_of claim 98 wherein salid object

pol loadpndruniand cupdegeiisF. 2 conprises first and second
pol i shing surfaces such that said first object carrier
can 3 polish sone of said objects on said first

pol $5hi nihesnethedef ciaig 53 avhdreinesaiviiirstainid eeondl olgjeat careiersaen

B or P gl o7 s R R pe oo 53R B mo i
Fhesuafapess aitdshendin edidhloat-@8d-wheadsiup isgricbfalpheality of load-and-

ol | shjn it further 2 ri ses.an, obj.ect
BoviaBidiSel ot eh 6 bionk SRR $iE0febs i bushbebity s
3 tomrlegbarid-whdoadees js pasitiohed bpw@tn tve Alyacei@\bbfeet carriers.

i ncludi ng a | oad-and-unl oad cup and a 4 pivoting
drive mechanism said pivoting drive nmechani sm bei ng
cond8. gUrEe rhéhdd diclaith 53 ¥iherelnQad-1mBsHy ML PRThoGH 18R04HI- @

givoting axis to transfer said objects to or 6 from
ai Wleadrcup nghyles eqllseiyelysfispdacing spme ef spid lpadrgnd-urtopd cups in
APpAGdLESiMy hbAnBidR0 wherein said object polishing
unit further 2 conprises an additional object relay
devi ce positioned between said object relay 3 device

n ai ' rati: j i
EERE RN AU LABEBNGE LA e g oo
2addindaadeap irchuds indididuallyodisplasing saiddoadrandelniidai omgsl in a
yiw&h&g&mﬂghxgw Ogaghanisnl sai d addi tional pivoting
drive nmechanismberng configured to pivot 6 said
addi ti onal | oad-and-unload cup about a second pivoting

axi s totransfer .said bj ects fromsai.d first and
e ik Bodof PRl &7 furlsSoiat Bishite seidabicd
08 fivkebctiraspatt ddvice@osifieled aljadegt i firsfert bbREt cdrrier of said
co rlses.flrsagang second ob{ect rel ay. devices ‘
FposITLIREE BN AL ITHRES21] et inrfepecond oBfest ey edoice

4 T RSIA6RSd AdRICERE 8Sa seRdkd end@lobRa Hrrfek bBdai Ptect EFRGE

obj ect relay devices 4 including a |oad-and-unl oad
cup and a pivoting drive nechanism said pivoting 5
drigqe ' i ' j: VAN
eithe Canp ARG HanRy fhkhéhn B ol B iR an
20f adgitigngl loagtandivplead cupaoaijiontehto edjacebbiotan and objedt carrier of
pi [ [ [.:S f i d_aobjects to or
3P, SatloBbeftbhlert Snd bl ARl BITE B o BB L A0 ShyBetl
4  using said additional load-and-unload cup.
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8 mechani sm of said second object relay device being
configured to pivot said | oad- 9 and-unl oad cup of

wead/meaend obj ect relay device about a secon#CT/US2004/012348

pivoting axis to 1o transfer sone of said objects to
or fromsaid second object carrier. 90 WO 2004/ 095516
PCT/ US2004/ 012 03.. A nethod for_polishi .
LobPeot s TmPtonak R St someeTE HanaEe PR g spd
2an gdcﬁﬁ@rﬁl"ﬂ)a@hh@ﬁﬁ@ad @upasihb b Fikst Oject @fansport@eyiestand 3
pol i shing unit using a first object transPort devi ce;
34 Er@naf@fﬁnmal‘éalwactfﬁoms% segM)dead Owﬁctﬁﬁm%a‘%ia defypigot carriers
po'uklﬁghQ&oﬁ&Eﬁj@&%a&?oﬁﬁéﬁce 5 obj ect polishing unit
using a ftirst "object carrier of said object polishing
unit; 6 polishing said second object on said at |east

19783 pol *rﬁ @éﬂ?é Uf{lﬁﬁﬁil Fhrthes 'c&gpx"i’su%q E‘férr%@sﬁﬁtobj%étrtﬁ her

Sai d I ng unit transferring said
2f | ssion@mdi mmn@mf suid objecwrrsiersaisioa @ fiasi@biset ErapRett 9
obje g rt
sgoplke BEL A Bld ot 8 Sl FERAG PR Bl LfISIRPE
40n usippaséconad ebjes trofspsdidevicthj ect pol i shing unit. 1 104.
The nmet hod of claim 103 wherein said polishing said
first object includes 2 polishing said first object
10N 63, fi Thd mpdbil shélig GlUftiae eomprisicy whnefejringtsaidabjesttoag

unit, 3 and er ei id polishin sal secon
2 népegae §dd¢f¢<i’qamfi ‘Q'&ﬁ dsﬂé}@ Beiitioped gﬁh B Sscoélgés?%bﬁ“
3 po |ch§1|3f B‘Qaﬁltﬁbje‘éﬁ&rﬁgrs 98d SarRRir@! saldaibjeehfrovd saiflisécond end
he nethod of claj m 103 further conpri si ng

4t r @hk?ﬁféiafrlﬁﬁ ysing paid secpngt additignal 1‘@9@6%?“](95? &8s bet ween
said first and second object carriers and one of sald
first 3 and second o% ect transport devices, using

1| 044~ andhemietad ofclpimod4 fyehel coBpiatag maqéf@mrgwaﬂ@bﬁﬁﬁ P, Said

)| n%hé}igbﬁlag 1RE%04 hffﬁi(g@p%ggq'rﬁ%glg&%aﬁ rGlePicabayt a

axi s. ai m 105 further
3c 0 nnansfsnrmg said abjséteroni sajf wednd afliitisnal fnad-apd-valoathebp using a
en sa d flrst and second object carriers

an§m§ﬁﬁ8~§gﬂgﬁﬂx%be 3 transport device using an

additional Ioad and unload cup of said object
shi |nc vot.i ng sai d additiona

é% an %ﬁﬁ GOEﬂ~ %O@Fﬂ% §%8%%%5 5 pivoting axis.
291 WO 2004/ Oﬁﬁéﬁlamﬁﬂéﬁﬂm RiAIBjectlto bpluralithef melﬁthmall
of claim 103 furth ﬁ n§i|5|ng transferré ? sai, d
5 1 robjeciotrieat, S5 pedtinal ok GRTTIFS LeneByianet, Ay Felft Py
4ON&s Bf)lwﬁﬁig@ulffwﬁ tuchitht 8EE6RNSheIPkAE bbjEét@E]@E@fahd aBleast one
devi ces using a first |oad-and-unload cu sai.d

sobjofeaid pdditiestal ehjedt pareiers piedIosibPifg Ozrerpﬁa%?ﬁp %4&9 POlistng  r st
6|°%gr g-unload cup about a first pivoting axis, and
trans errlng 5 sai d second object between said second
70bj ect car r i saquentidlippelisbing saif second ehjech ar sed pelishing surfaces

obj ect % [ (HUsing a second
Ioaamgﬁ@dgﬁfaggﬁ et %@gaid obj ect

9 transferrmg said second object between said additional object
10 carriers using a plurality of additional load-and-unload cups, including linearly
11 displacing said additional load-and-unload cups between said additional object

12 carriers.
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7 polishing unit, including pivoting said second

| oad- and- unl oad cup about a second 8 pivoting axis. 1
waQse4/0065160bj ect rel ay device for |oading and urCoad2ig/012348

an object, said wafer 2 relay device cup device

conprising: 3 a |oad-and-unload cup; 4 an arm

peratively connected to said | oad-and-un] oad cup to
g I g?’er aﬁ%}“?f&’f@oﬁ%lﬂ@mf%ﬁlqﬁﬂnéfﬁﬂmcg%@ sgpad GEJSth up
2s CbetoledtOsaRN A B0 A4 B FRCNARIS T ORE BdplatRic¥t least one of
conne | oad- and- unl oad cup and said arm

ted. 7 to saj
Lai @léﬁggt&gle’e‘ﬁ%ﬁ-ﬂ@:wd&é@%ﬁ @t leept enrefchiddvasmndainiogd cups
gonfoggéred to raise and | ower said | oad-and-unload cup
with 9 respect to said arm 1 109. The object rel ay
devi ce of claim 108 wherein said | oad-and-unl oad cup

2 CORIPI | &R Sy Miisth @cttsggaqggrg)%am c%xglxlpﬁ%rsl yr f ace

of said | oad-and-unl oad cup, sald centr &dder
bei ng conf i ganebieetpolishingition davingiah tphtiregiedto receive said
Pnegiakd 4R ' vert | Lrect.ion wth respect

sai d sur %gca llé %u@gtl g éig lzeil i fugédt %ﬁg 8%8?“’ BadR g’ e#&ﬁﬂf}ﬂlﬂﬁ 58%“’“5
4 o wolpgoet said object to raise said object when said

entral bladder ig jnflated. 1 110. The object relay
§c:ievi ce of claim 1%3@%1}}?%@?11%}5%5}1(%@% an air

cushi oni ng 2 nechaotjemtrapdr ataiivepositioaetDbebflednaws alljcent
3 action

oad-.and-unload .cup to,absorb a vertical
Jfo?pg"é&lﬁ%s C?dﬁﬁ?lgﬁglggf@gﬁk‘fﬁ%‘ézoom 012348 1 111. The
obj ect relay devigplueditycdfabietlddfiet) 4chion sdi@bblect carriers

| oad- and- ynl oad cup 2 conprises: 3 an object
9su31?81gtqoﬂ SWEG QS eonept said pbiedisiiang of bl adder s

1coupl ed to sai d oRji&stons UAROKEIHABisS . f
sai d bl adders bei ng poonf I utegéﬂtagls%gﬁ)% Tég}?ceoéﬁgﬁgﬁg aP
lgeflpast eng of said phiestcarriers, said driveaneghanisne b¢ingieandiguied o wi t h
o Lo . . . .
B rntce iledy G308 oo b R BE el Mg

BBsgjegd snwféﬁaidttyo edjagsntplishiog swblees; mat 9 at | east one

bl adder is c t@. i aner., each of . sai .
Hal i gners corr%tlrj1 ?Js?‘.eﬂ’ﬁ Ogjegqrggﬂl?o rrﬂ s O'I%%Fol tﬁa&ﬁ{éﬁfa“b%%’?(g%tﬁ spig
155 uppyont tegénmi of sait pje¢t palishirg station and fodrahgfonsaid objistfiddsdid

11 { a tompottion af an object carrier when
16saiog&%f%gl gf)g?ag&r%bjfcﬁgf%hgﬁ‘glé.ﬁa%orﬂﬂZ. The object rel ay
17devi ce of cl whereih bachvdfesie objest@isdrahsagedmsin vl 8@t €480 %
18furt.laer cong.ri ges a El ural j t,%/ of second bl adders

codpf SHPHLCRQN §Y BBy 8 %amLRP&ﬁfa 8 SWfgees i gaid gbjechpelising
195 alisttion sugh etiab eacB AE fhi@bbjsc id pSIRGENSh Rl AskiEkife RRERE.

configured to be 4 inflated and defl ated pneumatically

in a horizontal direction with respect to said
1 69.  The apparatus of claim 68 wherein said at least one object transport device

2 is configured to transfer said objects directly to a first end object carrier of said
3 object carriers of said object polishing station, said at least one object transport
4 device being further configured to transfer said objects directly from a second end

5  object carrier of said object carriers.
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5 surface of said object supporting structure. 1 113.

The | oad- and-unl oad cup device of claim 112 wherein
weaclh/ofsieai d 2 aligners further conprises a fPCS1US2004/012348

vertical portion to nove an edge of said object 3

i nward when said second bl adders are inflated and a

ecemnd v d 4 con act a qQut e rface
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1 71.  The apparatus of claim 68 wherein said drive mechanism of said object
2 polishing station is configured to individually displace each of said object carriers

3 ina substantially linear motion.

1 72.  The apparatus of claim 68 wherein said object polishing station further
2 comprises a plurality of drive mechanisms, said drive mechanisms including said
3 drive mechanism, each of said drive mechanisms being configured to individually

4 displace each of said object carriers in a pivoting motion.

1 73.  The apparatus of claim 68 wherein said object carriers of said object

2 polishing station are arranged in a linear manner.

1 74.  The apparatus of claim 73 wherein said object polishing station further

2 comprises a plurality of object transfer stations positioned between said polishing
3 surfaces such that at least one object transfer station is positioned between two

4  adjacent polishing surfaces, said plurality of object transfer stations including said
5  object transfer station, said object transfer stations being arranged in a linear

6  manner such that said object transfer stations are positioned substantially parallel

7  to said object carriers.
1 75.  The apparatus of claim 74 wherein the distance between adjacent object

2 carriers of said object polishing station is substantially equivalent to the distance

3 between adjacent object transfer stations of said object polishing station.
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1 76.  The apparatus of claim 68 wherein said object polishing station further

2 comprises a plurality of object transfer stations positioned between said polishing
3 surfaces such that at least one object transfer station is positioned between two

4 adjacent polishing surfaces, said plurality of object transfer stations including said
5 object transfer station, said object transfer stations being arranged in a linear

6 manner.

1 77.  The apparatus of claim 68 wherein said object polishing station comprises
2 an additional object transfer station positioned to transfer said objects to or from

3 anend object carrier of said object carriers.

1 78.  The apparatus of claim 77 wherein said at least one transport device is
2 configured to transfer said objects to said additional object transfer station of said
3 object polishing station, said at least one object transport device being further
4 configured to transfer said objects from a second end object carrier of said object

5  carriers.

1 79.  The apparatus of claim 78 said at least one object transport device is
2 configured to transfer said objects to a second end object carrier of said object
3 carriers, said at least one object transport device being further configured to

4  transfer said objects from said additional object transfer station.

1 80.  The apparatus of claim 77 wherein said object polishing station further
2 comprising a second additional object transfer station positioned to transfer said

3 objects to a second end object carrier of said object carriers.

1 8l.  The apparatus of claim 80 wherein said at least one object transport device
2 is configured to transfer said objects to said additional object transfer station, said
3 at least one object transport device being further configured to transfer said

4  objects from said second additional object transfer station.
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1 82.  The apparatus of claim 68 wherein said object carriers of said object
2 polishing station are arranged such that distances between adjacent object carriers

3 are substantially equivalent.

1 83.  The apparatus of claim 68 wherein said object polishing station further

2 comprises:

3 a plurality of additional object transfer stations positioned between
4  said polishing surfaces such that at least one of said additional object transfer

5  stations is positioned between two adjacent polishing surfaces; and

6 a plurality of additional object carriers, each of said additional

7  object carriers being displaced in a substantially linear reciprocating manner to

8  transfer said objects between one of said additional object transfer stations and

9  one of said polishing surfaces.

1 84.  The apparatus of claim 83 wherein at least one of said additional object
2 carriers is coupled to at least one of said object carriers such that said at least one
3 of said additional object carriers and said at least one of said object catriers are

4  displaced together.

1 85.  The apparatus of claim 68 further comprising an object cleaner configured
2 to clean said objects, said object cleaner being positioned such that a longer side
3 of said object cleaner is adjacent to a longer side of an area defined by said

4  polishing surfaces.
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1 86. A method for polishing objects, said method comprising:
2 receiving an object at an input region of an object polishing station;
3 sequentially transferring said object to a plurality of polishing

4  surfaces of said object polishing station using a plurality of object carriers of said

5  object polishing station;

6 sequentially polishing said object on said polishing surfaces using
7  said object carriers;

8 transferring said object to an object transfer station of said object
9  polishing station from a first adjacent polishing surface of said polishing surfaces

10 using a first object carrier of said object carriers;

1 transferring said object from said object transfer station to a second
12 adjacent polishing surface of said polishing surfaces using a second object carrier
13 of said object carriers; and

14 outputting said object from an output region of said object

15  polishing station after said object has been polished on said polishing surfaces.

1 87. The method of claim 86 wherein said receiving includes transferring said
2 object directly to a first end object carrier of said object carriers, and wherein said
3 outputting includes transferring said object directly from a second end object

4  carrier of said object carriers.

1 88.  The method of claim 86 wherein said transferring said object to said object
2 transfer station and said transferring said object from said object transfer station
3 include collectively displacing said first and second object carriers in a

4  substantially linear motion.

1 89. The method of claim 86 wherein said transferring said object to said object
2 transfer station and said transferring said object from said object transfer station
3 include individually displacing said first and second object carriers in a

4  substantially linear motion.
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1 90. The method of claim 86 wherein said transferring said object to said object
2 transfer station and said transferring said object from said object transfer station
3 include individually displacing each of said first and second object carriers in a

4  pivoting motion.

1 91.  The method of claim 86 further comprising transferring said object to an
2 additional object transfer station of said object polishing station positioned
3 adjacent to an end object carrier of said object carriers such that said end object

4  carrier can transfer said object to or from said additional object transfer station.

1 92.  The method of claim 91 wherein said receiving includes transferring said
2 object directly to said additional object transfer station, and wherein said
3 outputting includes transferring said object directly from a second end object

4  carrier of said object carriers.

1 93.  The method of claim 91 wherein said receiving includes transferring said
2 object directly to a second end object carrier of said object carriers, and wherein
3 said outputting includes transferring said object directly from said additional

4  object transfer station.

1 94. The method of claim 91 further comprising transferring said object to a

2 second additional object transfer station of said object polishing station positioned
3 adjacent to a second end object carrier of said object carriers such that said second
4  object carrier can transfer said object to said second additional object transfer

5  station.

1 95.  The method of claim 94 wherein said receiving includes transferring said
2 object directly to said additional object transfer station, and wherein said
3 outputting includes transferring said object directly from said second additional

4  object transfer station.
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96.  The method of claim 86 further comprising:

2 sequentially transferring a second object to said polishing surfaces

3 using a plurality of additional object carriers of said object polishing station;

4 sequentially polishing said second object on said polishing surfaces

5  using said additional object carriers;

6 transferring said second object to an additional object transfer

7  station of said object polishing station from said first adjacent polishing surface

8  using a first additional object carrier of said additional object carriers;

9 transferring said second object from said additional object transfer
10  station to said second adjacent polishing surface using a second additional object

11 carrier of said additional object cartiers.
1 97.  The method of claim 96 wherein said sequentially transferring said second
2 object includes displacing at least one of said additional object carriers and at least

3 one of said object carriers together.

1 98.  An apparatus for polishing objects, said apparatus comprising:

2 a first object transport device;
3 a second object transport device; and
4 an object polishing unit positioned between said first and second

5  object transport devices, said object polishing unit comprising:

6 at least one polishing surface; and

7 first and second object carriers positioned over said

8  polishing surface to polish said objects on said polishing surface,

9 wherein each of said objects is transferred from said first object
10  transport device to said second object transport device by way of one of said first

11 and second object carriers.

1 99. The apparatus of claim 98 wherein said object polishing unit further
2 comprises first and second polishing surfaces such that said first object carrier can
3 polish some of said objects on said first polishing surface and said second object

4  carrier can polish some of said object on said second polishing surface.
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NN

3 transport devices, said object relay device including a load-and-unload cup and a
4  pivoting drive mechanism, said pivoting drive mechanism being configured to
5  pivot said load-and-unload cup about a pivoting axis to transfer said objects to or

6 from said first and second object carriers.

1 101. The apparatus of claim 100 wherein said object polishing unit further

2 comprises an additional object relay device positioned between said object relay
3 device and said second object transport device, said additional object relay device
4  including an additional load-and-unload cup and an additional pivoting drive

5 mechanism, said additional pivoting drive mechanism being configured to pivot

6 said additional load-and-unload cup about a second pivoting axis to transfer said

7  objects from said first and second object carriers.

1 102. The apparatus of claim 98 wherein said object polishing unit further
2 comprises first and second object relay devices positioned between said first and

3 second object transport devices, each of said first and second object relay devices

4  including a load-and-unload cup and a pivoting drive mechanism, said pivoting

5  drive mechanism of said first object relay device being configured to pivot said

6 load-and-unload cup of said first object relay device about a first pivoting axis to
7 transfer some of said objects to or from said first object carrier, said pivoting drive

8  mechanism of said second object relay device being configured to pivot said load-
9  and-unload cup of said second object relay device about a second pivoting axis to

10  transfer some of said objects to or from said second object carrier.
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transferring first and second objects to a first end of an object
polishing unit using a first object transport device;

polishing said first object on at least one polishing surface of said
object polishing unit using a first object carrier of said object polishing unit;

polishing said second object on said at least one polishing surface
using a second object carrier of said object polishing unit; and

transferring said first and second object from a second end of said
object polishing unit using a second object transport device, said first and second

ends being located on opposite ends of said object polishing unit.

104. The method of claim 103 wherein said polishing said first object includes
polishing said first object on a first polishing surface of said object polishing unit,
and wherein said polishing said second object includes polishing said second

object on a second polishing surface of said object polishing unit.

105. The method of claim 103 further comprising transferring said first and
second objects between said first and second object carriers and one of said first
and second object transport devices using a load-and-unload cup of said object

polishing unit, including pivoting said load-and-unload cup about a pivoting axis.

106. The method of claim 105 further comprising transferring said first and
second objects between said first and second object carriers and said second object
transport device using an additional load-and-unload cup of said object polishing
unit, including pivoting said additional load-and-unload cup about a second

pivoting axis.
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107. The method of claim 103 further comprising transferring said first object
between said first object carrier and one of said first and second object transport
devices using a first load-and-unload cup of said object polishing unit, including
pivoting said first load-and-unload cup about a first pivoting axis, and transferring
said second object between said second object carrier and one of said first and
second object transport devices using a second load-and-unload cup of said object
polishing unit, including pivoting said second load-and-unload cup about a second

pivoting axis.

108.  An object relay device for loading and unloading an object, said wafer
relay device cup device comprising:

a load-and-unload cup;

an arm operatively connected to said load-and-unload cup to
laterally move said load-and-unload cup; and

a cup ascending-and-descending mechanism operatively connected
to said load-and-unload cup and said arm, said cup ascending-and-descending
mechanism being configured to raise and lower said load-and-unload cup with

respect to said arm.

109. The object relay device of claim 108 wherein said load-and-unload cup
comprises a central bladder connected to a surface of said load-and-unload cup,
said central bladder being configured to be inflated and deflated pneumatically in
a vertical direction with respect said surface, said central bladder being configured

to support said object to raise said object when said central bladder is inflated.
110. The object relay device of claim 108 further comprising an air cushioning

mechanism operatively coupled to said load-and-unload cup to absorb a vertical

action force.
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1 111. The object relay device of claim 108 wherein said load-and-unload cup

2 comprises:

3 an object supporting structure;

4 a plurality of bladders coupled to said object supporting structure,

5  each of said bladders being configured to be inflated and deflated pneumatically in

6 avertical direction with respect to a surface of said object supporting structure;

7 and

8 a plurality of aligners coupled to said plurality of bladders such that

9  atleast one bladder is coupled to each aligner, each of said aligners comprising a
10 first horizontal portion to support said object and a second horizontal portion to

11 contact a bottom portion of an object carrier when said bladders are inflated.

1 112. The object relay device of claim 111 wherein said load-and-unload cup

2 further comprises a plurality of second bladders coupled to said object supporting
3 structure and said aligners, each of said second bladders being configured to be

4 inflated and deflated pneumatically in a horizontal direction with respect to said

5  surface of said object supporting structure.

1 113. The load-and-unload cup device of claim 112 wherein each of said

2 aligners further comprises a first vertical portion to move an edge of said object
3 inward when said second bladders are inflated and a second vertical portion to
4  contact an outer surface of said object carrier when said second bladders are

5  inflated.
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