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The invention relates generally to sem conductor
processi ng equipnents, and nore particularly to an
apparatus and nethod for polishing 30 sem conductor
wafers. 1 WO 2004/ 070778 PCT/ US2004/ 002080 BACKGROUND
OF THE | NVENTI ON [ 0003] Local and gl obal planarization
of sem conductor wafers beconmes increasingly
i nportant as nore netal layers and interlayer
l0di el ectric layers are 5 stacked on the wafers. A
preferred nethod to planarize sem conductor wafers is
t he chem cal nechanical polishing (CVWP) nethod, where
a surface of a sem conductor wafer is polished using
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;sSem conductor wafers. 10 [0004] In general, a CWP

equi pnent includes a polishing table where a
polishing pad is placed and a wafer carrier that

SRR R S WRB AR To5E ™) tpor tant
erfornances of a CWP equi pnent is productivity. For

pro ctlv ui.pment .typicall
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wafer carriers included in a CW
filed on April 8, 2003, 60/462,015 ﬁled on April 11, 2003, 60/464,280 filed on
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FIELD OF THE INVENTION

[0002] The invention relates generally to semiconductor processing
equipments, and more particularly to an apparatus and method for polishing

30  semiconductor wafers.



equi pnent is increased, the arrangenent of the
polishing tables and the wafer carriers becones

wo pgantEm to efficiently polish nultiple sem pONUSIINO002080
wafers. Furthernore, the manner in which the
sem conductor wafers are transferred to and fromthe
waf er carrier becones inportant as well. However, the
fo&&ﬁKﬁROMOE@W\QﬁETI@%m must al so be
consi dered since a CWP equi pnment with a |arge
footprint requires a |larger clean roomto house the
equUoiFent , Mivabindtgidbalileamagzation nf sngeadoator vediss babmes
op ' [ su t 1S
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ect .can .b transferred fr
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20An GNP aqiipriént bkt Mbe&bﬂd’@réﬂtﬂlrﬁzﬁ L EMPeqifitntant e laggd h
anot her enbodi |ncI udes, at | east, one pal.i shi
surPOIRiRt requftes %ge g5hplean ropm ¢ house thy aglemaﬁe‘&hl%té?nSQ{ges

| eagb gRuakr B bSdpeR@opUr f ace, a second obj ect carrl er
posi tioned _over at |east one polishing surface

| 0dPR05hd- uringigy efifhese e gt is negeduya AppEeHe 8 metaod
fi regt ﬁaﬂng&%ﬁ%de&m@éfeﬁm{mg{ oau.&t&&;am%@(gmﬁ@ﬁlaﬁf

fi rst and second 15 objects t© % pol 1'shed to one of
25t hdogtprigt and second obj ect carriers, and an object
transport device configured to transfer the first and
second objects to and fromthe

SUMMARY OF THE INVENTION

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

30  semiconductor wafers, utilizes one or more pivotable load-and-unload cups to
transfer the objects to and/or from one or more object carriers to polish the
objects. Each pivotable load-and-unload cup may be configured to transfer the

objects to and/or from a single object carrier. Alternatively, each pivotable load-
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| oad- and-unl oad cup. The first object carrier is
configured to hold the first object. The second
wobjoeoto7carrier is configured to hold one of fPECHUSENH002080
second objects. [0009] An apparatus in accordance
wi th anot her enbodi nent includes an 20 obj ect
transport device and first and second polishing units.
Ea@hd-gloachaupfiigydre camfaguraside iraesiay dle abfrctsgo amd/erdrannraudes
firg G f|
e T L A
s eqvombd@bplé@ne cranete @ivotipepdints ovee dt loast pnet MSlgeg aumthce, such
poI a first | oad-and-unl oad cup
con% g@%@gzﬁ %ﬁﬁ%?voted to the first object carrier
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SO P2 Aapbtafic i foobighits MRS b Rl BEp O R

20[ O(bbjb]:t u%ns@mamaé bisd first a’ﬁd et pelhing UhitsaRatinef the first and
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ac csgqoaié nblectwaltrihr akhediriotjentenatriep s configurdso &lnlsiéhﬁ fingipbject.

i n GIlhg gg Bnd bly Qctt eﬂ'gelaig c&ﬁi gﬁl%h td 19015’ fhe @9(!0&1& Bﬁ gctt Fh&Vafer

objec CATTrer
transport device is conﬁgured to transfer the first and second objects to and from

30  the first and second load-and-unload cups of at least one of the first and second
polishing units.
[0010] An apparatus in accordance with another embodiment includes a

polishing surface, first and second object carriers positioned over the polishing
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pi voting point over a polishing surface, |oading the
obj ect onto the object carrier, noving the object

W@ 200807760 t hat the object on the object carrPEr/USR04/002080
pl aced on the polishing surface, and polishing the
obj ect on the polishing surface. [0013] A nmethod for
pol i shing objects in accordance with another 20
entsgtfpgeenfirst {@eql -aierbunloadzHe penfigiired tabe pivgtedto theofinseobject
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obji&&t ofedbleb&artk. e Pl aced on the polishing surface,
and i ndependent |y polishing the object on the

pollPBRI ng stiiethod forpoipghimnaygctsin 7qerdensr Witloatodpegnof
15[ OQﬂesll*lvéHnGﬁ 5110 Es‘éﬁé&o?m@@f? gg&%]f) éhe%ftﬂglpﬁbd%t ge?rﬁglt about a

i nventi on ar ent
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ac %@?gg ecq IEQ‘}%&? %l%eﬁ 'éﬂe oﬂﬁew o%;ttlﬁ%%@g% w%ﬁ?r&plgée%%ltﬁe
DEmhﬁi@ sm\faﬁ;aﬁﬂl-ﬂﬁhmmmmﬁ)ﬁ 11&]poEs}gng dirfae. a t op
| i t h
UnTB8) 2 B8 MR B PP R s R S BBl S cent
20i neebbdiarnt it€luded Baisporfing an @bjec tcabespcﬂilehedlt@u\ll(ﬂﬂ-ahdﬂﬁnload

b F e oadpnFinting cyp b @t iiier ghdig e otect onto

[ O@HHirstdbgst cafridr Gﬁloxaﬁgjthé li}st abject c@PiePdddhA HesBRGE brvife ﬁrst
V|e respectlvi of the _polishing unit of Flgb
o OBieBkFATAF BrPlacE ﬂ%?té?asbqna@egséuwug%@» ¥ polighingethe pbject

rebﬁ%thﬁ#ﬁh&ﬁﬁmmﬁ thgcpol i shing unit. 15 [0020] Fig. 5
is a top vi ew of % he | oad/ unl oad cup of the wafer

25¢ e|[%(&1 Hevi chmethod for polishing objects in accordance with another
embodiment includes pivoting a first object to be polished to a first object carrier
positioned over a polishing surface and a second object to be polished to a second
object carrier positioned over the polishing surface, loading the first object onto
the first object carrier and the second object onto the second object carrier,

30  independently moving the first and second object carriers so that the first object
on the first object carrier and the second object on the second object carrier are
placed on the polishing surface, and independently polishing the object on the

polishing surface.



in accordance with an enbodi nent of the invention.
[0021] Fig. 6 is a cross sectional view of the
wo edbutroad cup of Fig. 5. [0022] Figs. 7 (apCHOS004002080
are sequential cross sectional views of the
| oad/ unl oad cup to show a sequence of wafer | oading
onto a wafer carrier. 20 [0023] Figs. 8 (a)-(p) are
s edﬁ@rﬂ i al Qdesaspedts apd adyaaiagesst therpsesgni inehiiomwilhiecome

tp a%eﬂt?ro%hﬂWf@lo%r%Qﬁ%ﬁe&@égé{sﬂﬁﬁ thl%n G gor{]:’m Loc'tmvﬂlgthe

unl 0024] Fig. Is a top View o I'ng unit

in aﬁ@%mﬂng drawiings, iugtiated by way pémmplevcé‘ tierduiodiptes of the f

t he,RLESENt invention. [0025] Fig. 10 is a process

f1 ow I'agram for processing wafers in the 25

5poI|sh| ng unit of Fig. 9. [0026] Fig. 11 is a top view

e wth a second
al t%lﬁgpﬁgﬁggg@ Mﬁg@%&esent i nvention.
[0027] Fig. 12 is a process fl ow di agram f or
pr I ng fers.in.the | j.shi nit of
0 %007 O 43 1 vk Bca BEshiTE P foprisiae gfslie:
-i n uait twacdaniascewrithnanibbiin@nt ahﬁeqrrébaﬁﬂ ineenigodi nent  of
sent ventj.on, 029 S atop view
%‘ﬁg pol |Fs‘ﬁ1rbh]§ 2 §igf iegto Iﬂ?edJOhi}é‘?% ni %@%1 alternative
cor[fmlgw at ifp.3 ﬁawsa&aéé 0P 67 e ?@Tﬂﬁé’é&@%&@ 2080

8@@ Fig. 14% a process flow diagram for
Li ng XigF A9 an (lt)ﬁée toR,#Id REFSPRRHIVE mewwsmptg@ly, of the
1 3 (palistaphinkfPlg. 1kOGIH wd’férgranéltéx(ﬂ%ceb§b§aolﬁ P AR St r QXY

diagramfor processing wafers in the “polishing unit
of deYiges, Ofi@(P&}IS}HIPﬁJI“f&tB(b) in an alternative nmethod. 5

15[ 0Q@o Fi 9. F1é=5.(1§)i tdpSVI@w Bplﬁe }Ga@/ﬁhlggd éﬂ)@lt ":\%if&gel%ﬂﬂ%\'lée

accor dance wt fourth alternativ

t hén picexlapme WImrﬁmb@ﬁlmepmfwanngon 15(b) is a top view
| :
o]0, [ R g ] sof Tl ik o Maltihg | eOffFIl‘%S

di zi@mé}n f orFige. Gc®swd () awas&greatlal rrasheectidl pews sfthaig

' d 15 0] 16
or dseRlicph 8 R s et S Bt kPR b apiorsr o,
20p0l[0028] ng uRigs. 8¢d)-(p) s seqﬂlé(tlal) pe@dpéctﬂvE (\/l]:)vslo!ﬂtlﬁljbollshlng unit

alternative nethod 0036 .a top view of a
po|°?E‘r$r %bo %‘ﬂ‘f"ta Broeess %‘fe&%\JrfBéhe\?ﬁolh “é\g ‘I“?"ft h alternative
entpeodrent Kig. Kibe tqpreseeta polivig inditin accordance with a first

alternative embodiment of the present invention.
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[0025] Fig. 10 is a process flow diagram for processing wafers in the

25 polishing unit of Fig. 9.
[0026] Fig. 11 is a top view of a polishing unit in accordance with a second
alternative embodiment of the present invention.
[0027] Fig. 12 is a process flow diagram for processing wafers in the
polishing unit of Fig. 11.

30 [0028] Fig. 13(a) is a top view of a polishing unit in accordance with a third
alternative embodiment of the present invention.
[0029] Fig. 13(b) is a top view of the polishing unit of Fig. 13(a) in an

alternative configuration.



15 [0037] Fig. 18(a) is a process flow diagramfor
processing wafers in the polishing unit of Fig. 17.
w(Q 0®387077 g. 18(b) is a process flow di agram fBCT/US2004/002080
processing wafers in the polishing unit of Fig. 17 in
an alternative nmethod. [0039] Fig. 19(a) is a top view
of a polishing unit in accordance with a sixth 20
al tI8030ht i veFigntdaiisaeprocess flow diagragsfonprocassiepwifors. in the
[0 B O )14l view of the polishing unit
of q’é?lgh.nfgl‘g?ta(s}%l{gg' %@gﬁdﬁg@boti ng points of
| od®03hd- unfipad (b igmpracass flow dmgam fohpropwbing afers ipdck
sur, : 1. fRig. |.S. cess fl.ow di agram f or
or GeRSfhe whilt s, B apd 16t BBRTRG pleY; 75
519(18032hnd 1EEH)(a) 25 op OB] of RipglishRil indt imadcoplandeavitiod  a
pold. shi Pt ccordance wih sevent h
al tﬂé@ﬂ{a | {/néméer%%bg fi%el@e?}l&%g © ?rﬁsee\ﬁvt)lln@’glﬂ?’ i nventi on.
[ 0Qa®B] Fi g.Fig25(t) isa top oess thid miistdh@etialH(£) i an alternative
proce siq wafers in the polishing unit of Fig. 21.
[O(?ﬁﬂguﬁ 23 is a top view of a polishing unit in
a]g: qaodance Fig.tlo(ais aeﬁrgcf&shﬂovg Siagtiahlefbﬂlﬁfbdéééﬁngmb@ﬁi iAeat
of the.present.invention 45] Fig. 24 is a process
10f | é’\?ﬁgﬂlr&g‘%ﬁ?hﬁf léf%ég‘gg(hg wafers in the polishing
unif003sf Fi grig.A8(b) & MocROAHW dRgras BITrbsESAROFARRINER
[ 0048] . Fi ‘t\ﬂ%S(a) is a to(g view of a polishing unit in
acé’BP%’&}fﬁc‘g‘l Fesd ) and 15(8) inep alierpasive awBwdi ment of the
Pr¢eu3e] | nvigRtizGia 1ob QR sFfoBshifDid®in h& REL ikl ©
Vi gw o% _the %ql i s?ﬂohg uni ta#(())fs ﬁ‘?ggg 21%( a)o?daﬁ%‘%@g{fﬁ%?g.
26 aftemafivs epbadiment of ficdiresghtdmyention. pr ocessi ng wafers in
t hgogz7pol i shi it ' : [ 9]
o U0 oy e 18 Bl e oy ARGl Pl S
acpelidingomitwi Fig- &7.tenth al ternative embodi ment of the

o AP | B R0 B PR
polppkshinggmitiof Figoi7 iRiag alt@Fgtave mettwd[ 0051] Fig. 28(a) is

f. i £ i ng . waf L he.
ot B8 ng oG PV orRbPRRER Bl tiiney Vil
20[ O@b&hativie gmbaBhbnt of thegrgetdmestidd. ow di agram f or

" RO0R0F v el d BT e iy 190 P i,

of pivotind paifts 6floathardd-unloadCapy HenG v thdpclishing pad surface.

[0041] Fig. 20 is a process flow diagram for processing wafers in the
polishing unit of Figs. 19(a) and 19(b).
25 [0042] Fig. 21 is a top view of a polishing unit in accordance with a seventh

alternative embodiment of the present invention.

[0043] Fig. 22 is a process flow diagram for processing wafers in the

polishing unit of Fig. 21.

[0044] Fig. 23 is a top view of a polishing unit in accordance with an eighth
30  alternative embodiment of the present invention.

[0045] Fig. 24 is a process flow diagram for processing wafers in the

polishing unit of Fig. 23.



15 el eventh alternative enbodi nent of the present
i nvention. [0054] Fig. 30(a) is a process flow diagram

w0 e004processi ng wafers in the polishing unit BET/BEI904/002080

29 in an alternating manner. [0055] Fig. 30(b) is a
process flow diagramfor processing wafers in the
polishing unit of Fig. 29 in a sinultaneous manner. 20
[ 0d8®#0] Fi g. Fig125(=) ina top yiew afww potishdngouniti is h¢carslangsi with ainth

ac : : ' g L
it i,y gl v oo

resent I nvention. 05 32 is a process

f 1 d0P4T] agr akief25¢b)ps opwspsiting Wea¥ efrthe palishing unipof Fig.12i5(ry.
uni Fi Og: s ' - and
i, s LARSEL 4R A AR
5ac qolishamrwitefifigsa2 X&@odd5@nbodi mrent of the present

in hon. .. .. Figs, 35 and .36 are top Vviews of
ool el g g Kot oA Viewcl el i Bl fhn
e madiekinatbvet entiodinteat @itks@edent inveation.on. [ 0060] Figs. 37

an are 1.0 i.ews of a.polishi apparatus in_ .,
Sedbince TRAIDE FetimeRiB st Bn e AR el deyice of
i nkpolidhing 3Rkt SRS LI7(Ai gs. 39 and 40 are top views of
a j.shing_.apparatus in gccqrdanc with a fjifth
1°errﬁ§¢ﬁlient g 13 197 reesst 5, dioie I PIORIBDG WeReEIn they
antofighig it FFig/ RB@HinQh aRerB@lnoSknA&. appar at us in
accordance _w t%g a sixth enbodi nent of the present
i nM@0R21 on. Fis\iS(Bovapessyiev Besrasopbersene gofery b iea)

Fi golisifi @b, 27@) ARk 18SouS fnafind?0! | Shi ng appar at us
in accordance wth a seventh enbodi nent of the present
i &M on. Tigo¥4s 2 fpgdew o5 pefishipguribip aggosdescwitpan
pol.shi y r . an ei ght

e P RD A B B RN bl | S065] Fi g a0
i s [8054] de VFigvd0¢H) iza proteassfiow diagraim fopprogissing wafers in the

CONPY:isSi . | i . evi ces in accordance
o GRS B Bbl o0 00661 Fr g, 49
i s [8035pp vilkEw I(b)tihepnooads flow diagafrefor pretaying afecsan dfe
Fig.,48. .0067 ig. .50 1s a top view of a nodified
dugjl()h%ﬁ[ﬂg ‘\’/{ﬁtfog(}lé’ %53&6 Sdlg%tacl}sm}sﬁnan @cordance with an
20emjoaleirent ¥ig. I1Hea topwésw dfapolidiindImivih la&dordAn&CRIIPT twdlth
[0068] Wth refere to Fi.g. 1, a polishing apparatus
106%@%%‘%&?'3881“&“" {J%Eq %fFﬁePl‘g‘gYFHP?naso i n accordance
Wi t[posn enbpigi ITERE ptest ABwiAgRaN or pfbéeding MafdrSin the
polishing unit of Fig. 31.
[0058] Figs. 33, 34(a), 34(b) and 34(c) are top views of a polishing

25  apparatus in accordance with a second embodiment of the present invention.

[0059] Figs. 35 and 36 are top views of a polishing apparatus in accordance
with a third embodiment of the present invention.
[0060] Figs. 37 and 38 are top views of a polishing apparatus in accordance
with a fourth embodiment of the present invention.

30  [0061] Figs. 39 and 40 are top views of a polishing apparatus in accordance
with a fifth embodiment of the present invention.
[0062] Figs. 41 and 42 are top views of a polishing apparatus in accordance

with a sixth embodiment of the present invention.
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15 described. Fig. 1 is a top view of the polishing
apparatus 100. The polishing apparatus 100 conprises a
wowdogn7i7mput station 130, a wafer transport deRCTESZAD002080

and the polishing unit 150. [0069] The wafer input
station 130 accommpdat es sem conductor wafers or
ot her conparabl e objects to be polished by the
pol i8¢}ng apisaridiend 44 8 toprtiewoel apelisting anpatatus imadcendance
13%&1%@&&9 eﬁss&imhﬁ & mﬂ&&{ or wafers that
have been polis e poli1shing apparatus 100.
Thel0fedler | E}g&t%s‘w&&f‘? on vieso ofrapolishing epparatepin eccordance with
co D nmodate mul tiple
vva;%{és{gw %ﬁ%&lh lllt‘r%fﬁle?) ezsgﬁtgr}‘t%ﬁtgp%v ice 140 is configured
f o [0Ped]sf er Figad&iss Siﬁetvmemf atplobshivegf wnit df i 2 ceﬂnamsmm 130
%?xg?&lﬁ?cgﬁéfegglag%ﬁégﬁ in }c%grdia% W1tsh Co(r:1l fai::rjn%é dé/f‘t%e {i¥ention.
t r aj086r vvaFgr 49 betopdew bfithe walldied iwafeu tel&st detvice lof Big048.

o 00880, LR URBAG R EGe bRt boe W Rl SR

waf &cortlame syithrah endudimentloftherimgentden. Si t uat ed on a |inear

track 145 such that the wafer transport device can be
ved in a linear manner on the linear track by a

| i NPBTAINBLYBESERIFANIOSNM (Nnot shown). As an exanple, the

30 wafer transport device 140 may conprise a robotic

armto handle a wafer for transfer. The wafer

tropees)rt  deminGEferehth 10BYg, beaﬁ&fsﬁlﬁgﬁppa%s' 190 E@Iﬁpﬁs@ng a
conprise dual robotic arns such he wafer

t r fdisling uriblA0de ageqriapee withcan e\mﬁoelme& of the prgsent inpgation jse

yaf (Terscrﬁfe@nﬁﬂgof ks aqs%{u@@ o%fhg pAra@s SO BERG;

turn over fers WO 200 /070 g PCT/ US2004/ 002080
bef apparatup éﬁ%mmmswga wifer inpHtstation B30 hwafsoraeshenhdevigsi 140
150, r input station 130. [0070] Wth

r ef g;ﬁ@%ﬁo%ﬁﬂ ?Ig@fﬁl 2 and 3, the polishing unit 150
i s [08eHcri b&lk wieyinp@ stagiom13) asteormnedatasfsemhenqmlolor whfersgpr
uni ersp ctlve Vi e fwthe
ool SRyt Sty Peo pt pollonda By RRESRR e e °,
2qo ol wasﬂan inputtstatibre13066n alko ﬁcbcbmtnddﬁté eenmcmdnctef walss el hyve

d f 160Db
e B B hE B St 1087 3T vt il 1L oe
as seatigyred ®QAmpese mﬁlﬁple whiatsao adcemaodsate wiuttepld BkérsaMtle &afer

second wa ay V|ce 0071] The
ol FSAIRGT i 10 Boabiiarrae nATS PelF b e et an
axigatds 130/@8Cthe psifdhing th $50. Rabre BhechiRally HRDwa bk nspi

is incorporated herein by reference. The poli shi ng@
2padleviss 1Ll coufigmradde Hausti wakrs brawesa) th%W?fﬁ’ng‘ﬁtﬂaBml

f orana iR mfad c@Rd 8@%&{3131%99 8f th® 9J>lisﬁﬁ'kg Rit P56 &S ciHed in
sem conduct or wafers. One or nore slurries
more detail below. The wafer transport device 140 may be situated on a linear

track 145 such that the wafer transport device can be moved in a linear manner on
the linear track by a linear drive mechanism (not shown). As an example, the

30  wafer transport device 140 may comprise a robotic arm to handle a wafer for
transfer. The wafer transport device 140 may be further configured to comprise
dual robotic arms such that the wafer transport device can handle two wafers at a

time. The wafer transport device 140 may be also configured to turn over wafers
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contai ni ng abrasive particles and/or chem cals such as
KOH are used with the 15 polishing pad 155 to polish
wa@eowomTasict or wafers. A pad conditioner 410 nBGT/D82004/002080

used to condition the surface of the polishing pad 155
during the polishing process to refresh the surface

of the polishing pad 155 for proper polishing. -

AI tbﬁ&r@mﬁarxsﬁ@rm gfr Vatkisrig theolighingrunitd 5@ antktodhd Wafer inputei n

sRebR@ol i shed on one or nore polishing pad

sur aces, the wafers may be polished on any polishing
surlf@dt sucWith 2fergrcedo Pigh. Is Biand)3,3he podiskEingfninl 39dk i shi ng

t abieipl 00l ERCh: YRLRI RIS iRl ARRINMNIHT 3 10

conprises a-wafer carri carrier
san@espectvaviews tregolighing wdt 150r irkr@pqmmhgnmls M 0l®epriddse

waf er. .. i e ned t s m nduct or
S S e
polasshdty 166bfabizd whienedardertasembbl 1664 arfguxﬂﬂdaféﬁ&rrie‘r’ he

F st oo a R viieh o SRS TR Sty ovisse

carigogr shaft 164. The rotating-and-vertical drive

TSI0FR TTE PR THTEROREo sdeFrael peofiel Pumea anty e

t helesdpibed iR OPatedbNe. 51553, 06a swhith 1 Shdorfofsled terdth By reference.
Ea rot%tl vertical dr|v§? chani sm 166

SPlshingai & 53‘91?% fttaghed opiyths Rtishipg fablsnlo oder dhgraical

r esaﬁ@ ﬁfebhﬁﬁlcgfbo\lﬁflﬁg }%_1‘6@655 bEemigdichr Waghhs. I G RNE Aliels
carrier shaft hus, each rotatlgﬁ-and vertica

dr W@tawwwhwwﬁp@r&cleww@ chesgicalpsuel polfk @Htareused 8B éhe ve
%ﬁsh‘ﬁ?g{ﬂaHQSS BYp ohme%edaeu& S0 nﬁg@éonaﬂfohwmmfb%

(0] vertlca y nove t res lve
c amﬁ¢detp cpryditiaay the ssafape;/Oﬁbe/pqilghmg padcihdrluingdie palishingrpgocess

ch sty 0B 56e 4 bR et e o B P A onen e

b etpm;'ming devafers ars pesctibm?ehepi‘mh asdtieinggofig®il bn omsommrt: he
p0|l a t hei eGtive fer
P o Hifhali et 8208 hS b ebRBRIG dnk ol Biftrosfugs suon
:mThasppsmmugmmﬁmkofhpomaﬁgndnarr|ers 162 illustrated in
Fi t hei r. waf.er | oad .posi ti.ons ov t he
pollPR ng. i elee et psshiy IR R Agrpret career P2, &

3 erthgien shaﬁ.tlen amf)ef ©tfing-bhi®ventiat drivansohedism 1 lsa ’ﬁfe&wa[f&v g d
own to the. poli sitions o ol j shi a
o 14708 pesbied B bty Br oG erenar esghe surade Gt
m%'t@ H@polﬁﬁedh@ fAREE®FatdiBe pREEHS pAE]l B, DYe Wafr Wi 162

carriers onto the . polishin pad 073L5Each waf er

25 elizgPraeaiidde thegotatmpidrwaicabdrvg ase octhypuglgthe cayrier

10 sRity P44, MBe RstMnbBRd-vartRhIMRivE REcRARMS 1884re %ﬁﬁn@d to a top
pi voting-and-vertical drive nmechanism 186.

| od@nsing agtureuly2 pétheipsliginermitt 160 thabisppsitigned @bcpwghes, haf t
18}01& HHQRIE 156 gs {i’lg%tfbﬁééﬂﬂ P 9 B&R rothife- AR RRar €

nnecté
mechanism 166 controls the rotational and vertical motions of the respective

30  wafer carrier 162 through the connected carrier shaft 164. Thus, each rotating-and
vertical drive mechanism is configured to rotate the respective wafer carrier by
rotating the connected carrier shaft 164 and to vertically move the respective

wafer carrier by vertically moving the connected carriers shaft. The wafer carriers

9



pi voti ng-and-vertical drive nechanism 186. The
pi voti ng-and-vertical drive nmechanism 186 is
w@e@ierans y nounted to the housing structure 1PCT/OB20041602080
15 polishing unit 150 as illustrated in Fig. 2. The
pi voti ng-and-vertical drive nmechanism 186 controls
pi voting and vertical notions of the |oad/ unload cup
18262 £HY e fnslividupby befeyeernbeir resseetivenplisiies pasitions wgthe
ar Bh ik 11§56 HRAGLHAE eétivegvafa@&dmrotdg g@émdag bV& the

mechani sm 186 1 s configured I vot respecti ve

| o&alishingsakle £36p Ti*@poslml‘wéﬂiewéer@m@d@dlugirar@;t inddg. 2

sh p

o e e Ralb e s B84 deP e HRN ik W] AP REbIgTo,
5[ 093lUgh sbmldén@stor Wafeps, theavaBsr caiersg62 iateinpvsd dowmth the
S Bl SR e R RE o L0 R PR, and
povetticalmsechanisnes 1]66 alprass| thadafers preldb&:thfe \azrfelr c:hﬁ%ys @itethe
desig ed t8 receive wafers fromthe wafer transport
dePPeE A%t the par ki ng positions X and Y,
r e$Q0F6] i velBach Wafer 2fayfdevist 1800auiprisdsealtadiunioad 8 1888 be
pi voted from.t he, ark 05|t|on)(to ei t.h one of

107 h @REPEPTT (a7 BRP B0 L4 A Ve AR-Feri vy

S € GKHaRani¥ €36. qale ndae/fuﬁloa@&q) 18208lcohfcded tathe é)‘]\loﬁﬁg frRfad4
in Figs. |vot|{L1Fg_not|onsAan

r edeugh tb%wotmsiaﬁmﬂéﬂ he piyting shafh B4 inepaneriaddadhec up

18 %Yvoﬁﬁélaﬂﬁvé?héé@ bef IﬁéCﬁEﬂﬁlﬁ‘ €36. pﬁfe‘ﬁﬁ@ﬁn@-@&i {dr@dal Xr1¢e0
ei ther one of the wafer |oad/unload posSitions of

t hineghapign B89 is a@feﬁw maunmtertheclmusm&ﬁ@cmbﬂaﬁ@qm
t t:
1sas bhé ﬂ?gtdenft @Gfpmuaﬁavéa ih g%r iﬁ'ggf#]e?g%tﬁg%?&i Veljac% driye

pectlv Ign t
| omhmillanabsécq@ptrms pivoting and ere@tfzaltntmom ¢ighe loadienleasicayn d 82

neEuiah ERE IR D6 LS 0553 D330

r elang-vetivdl devd @6chanismd 86 lsgneﬁlgtmdio posi the osspettivel such a

hat f f
T Rfoplepfun 1B, Blo TS Fopnp AR s L8N @02
201 S move ldstraspective loadagload cipathtongh thie sdrmected fmvmngtsheft

pi ing s t 184x he cent the _fi.rst fer
P07l 8 R Pl Bnd bl St ote & anf o o S i G Sl
iggcﬁdd/ulhﬁﬂéi clif lBltbearﬁl 18enhre llodafedhfb&héiﬁtggﬁ:d?vmfaﬂﬁn%:@’sﬁﬂoﬁs’.
a simlar m e.second wafer. rela
deﬁ‘e oadiyn lpad gupaéé%wgﬂgme grlgned fnigeetye v altrs frog the
MaRREd: tlahepbrt lBACE] /tadihe ParkinpPakitibe 36 SEON, cfesg)eat%lyn The
shaft 184y to the center of the second T / unl oad cup

2518 fgvst .@d@al@g«é gt 183K cgn beivated f5om fhe narkdnenosibion X tp gither e
seeRdr Mk okt RAd/AMBEd polBidis §fQhe fildCand8BRE ﬁ/gﬁ? cdrRéts 162a

third and fourth wafer carriers 162c and

Fuend & Jporsallustigted iroFigs d dnd A by aiyotupmoti@s A andd. 182y can
be i cal Al i ' :

(R R St AL o S o e 0 1Bl e

unlpakdtigpgsitibn ¥doreition deecdfdlre wafer load/unload positions of the third and

30 the fourth wafer carriers 162¢ and 162d, as illustrated by pivoting motions C and

D, respectively.
[0075] To horizontally align the first load/unload cup 182x to one of the first

and second wafer carriers 162a and 162b for wafer load/unload, the first wafer
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wafers by vertical notions of the | oad/unload cups
182. It is also possible to vertically align the
wowdoen7oas riers 162 to the | oad/ unl oad cups 182CTHYS2004/002080

vertical notions of the wafer carriers 162. 15 [0076]

It is preferred to position the pivoting shafts 184x

and 184y of the wafer relay devices 180x and 180y

ov aFlaY Avigsdi80x i degjeprdand sesitianed ju sych ¢ eeupr fhat the distange
andidnlgk g 'bﬁlotlﬁ’g éh%h'l@@x Rt Hefrer e filo;&gmo&fc bfigzx is

| oad/ unl oad ch 82x and 182y are cate over
surspbstantialfy eqye tp@lhq digianeg ﬁpmdhellﬂﬁotlnﬁhhafpl?iﬂmw thg cpsenifshe

18

soradifertiney 1622 ORANE M ibeRiohPh PR Hfhx to e

Spol cesthi @fghmdormwfer'ﬁanpo $62bi dmna sidlapmemotet, tig ssémafltvefer

éISV)é]fa ﬁ%ﬂ%&i%ﬁz 1504/ ?1 eltdrllgd B&éﬁoﬁrlg% r}lgsugha 9 m:!a'%%g tha? tZle distance

o Uidne the tsecohdh pivbiing shefli $84ygo ﬂ‘tercambmfehelﬁﬁomif loddAeioad cup
oI| hin ni.t..150 as |I str

P o P sgostiain eital® deditBHA N teGeroht PnBie han g

p oi tl‘)]ft SenfeBbof ﬁlﬁmﬂmli ARDpui whi?ﬁidétg@dlémﬁﬁdl%lw Farthddsreaihd

r the IS S tha ri nt

bt adriiscictis fid and | s bevearopliE pliahet i Pe b LA 162

An e hﬁf\zvalfém&{dhﬁh[ﬂad SR Feraehding ahf aﬁloach@g éﬁeﬁtobn&fcto& he
|vot|ngyarns 183x and 183y can be reduced

postafers Ry weytiea) ofiprsnfithegoadiupqad cupnld2a Hds alsmgosab@rto t he
polveﬁi&hl%@algﬁdhek’ééfer dafticdd 6285 R dbdaRRIoad LIS 1189 %? higtaad
cups 182x and 2y can be directly connected t he
p|V@ﬁKﬁ§°§@%ﬁ@@rﬁgﬂ%séﬁﬁ 184y, respectively, without
15t he[OlPMEOt I g 1sad'r5ﬁrrélcﬁ%$>o§lﬁ(% 0 Pﬁgﬁﬁg sth§ 1843 BR4 1 €8 Phen©

pi voting arns 183X an I voting notions o
t hevaferaelay devieed 18Qxmnd ﬂSstowndhe petishingpad ha5 asdHestieted éulig.
nnre

1 artd t?&le%ré‘g%@fgcwlﬁé gbéé(ragfi h 9%7 ﬂth%’l{gwm{l?afd%ﬁg‘ fﬁxtaﬁd
d evhSEﬁ are 1<8iatedswveiéhe:surﬂa%bfm1$a pwshlt@pammér Thapivoterg pbﬁﬁsa

an he er reI devi 2004/ 04
Péﬁ%ﬁ%ﬁ 858 dfé‘d’”" e %%?S BEPENE} °al"‘921 (f%rse‘;%tha
20t oputtacevsf dfe polishigpaddl55.nPo psition thdpiveting shafs 184x and 184y
| oad/ unl oad, ¢ 0s one be
carp e RahingRad R o lp s o Yt LTSE 1860t
I N hdgtedad te tdpigasidg lstﬁ&dlr@i!)ﬂl C{]ﬂtlﬁﬁpohail@g ljl-lg(o tﬁ)ofals $lludtrated in
ol | snhi n uni_t o]

per ctive view of the

aﬁtff AFPPPHEN B Waﬁtag%[bbycmﬁm wjnd s pryRBpEP s T35x and
S e Nigs P BEYE Idéﬂ/uﬁ\l%ﬁ&éupfs N8R dn1Q SIPERF the pBIish Pad U8V isGifat
140 at the parking position X as illustrated in Fi

253, fﬁﬁ@ﬂmt@éa}emqllm wif 59 gstfeptivedi ipdced Apotherimpogant
| ogg{4Hpl.e %%&Qﬁé feh@ﬁl o%e bﬂsnﬂgaatrﬁﬁ 1@3%{4116%3}1&%%@%@&(1 by

the polishing t bei ng pivoted,
| oagpitipmingthe cpm@tlngsmﬁs é84pmé d84ycﬁma1r the p@lltﬁélnmﬂéw In an

Al limkG2 fhl Il LAl UGG A0Fbd DB QARSAAIS the

fer onto'the wafer carrier :
t r aieting shafig 184wanddBéy, respectively vywithomit thapivotig aB2A33xt dnd
30I oal%ﬁ%”ﬁtﬁ%h&rﬂ:? or no pivoting arms 183x and 183y, the pivoting motions of

the load/unload cups 182x and 182y can be controlled more stably and accurately.

1

O

[0077] With reference to Figs. 4(a) and (b), an operation of the wafer relay

devices 180 is described using the wafer carrier 162a and the wafer relay device
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182x i s noved down and then pivoted back to the

par ki ng position X. For unloading the wafer fromthe
wowdoen7was ri er 162a, the | oad/unload cup 182x PGI/US2004/002080

pi voted again to the wafer |oad/unload position of the

waf er carrier 162a. After receiving the wafer from

the wafer carrier 162a, the | oad/unl oad cup 182x

r etl§Pas exagples KigeH@dy kiopgigyoefithe palishing po @) wity the,
f efl@af g)‘r?td b ﬁzgi,asn'%oréﬁ el gw tﬁé\?ﬁaﬁetﬁ(ﬁﬂ‘{e&‘@% RAGhn ik %%%r of

evice 1 can el t her
vvafcetlrler hGZays mman@i in g@xwager lodddmipaf @psitione |Eig: 4€toNs z e

; ' 7
POk EgR8 5B il 3B RN B Saras o
sof lﬁzveremv&s mtsamwond%m@r wefer from the wafer temspariodeaice #@ay tRO

o g PR, 13 P RN,

cu phelxﬂﬁeniagd/mmm rplosaoraoﬁihlqowaibamm‘r 962a evecthp polishipg18He

nodsboRte s il Bk e icndPie figs bt s weter

chaaml 16266 a derfital slanidr dhdithehpadwhe R7@r oran the avake ¢ arpicr
272. . The fluid c

nnel annel s nd, 272 ma
R e R S S L TR R T
t hggpt M%dve@d@vmnhaﬁe@mbtémck Y tHObdrkigg §J5batidn X.8rer The
dr alp channel 260 g connect ed to a'gmgoag 5)
( ndploaging e)Vafss tfraagtﬁe PREET PTG [OAY therlpgdlundoad cHp f $r 1s
gnﬁfo'té&glgﬁﬁ & ﬂ1]e 8 fbr 1dabiRnloRep&itltarof the it caignTEhs A%éP

he cup ring 195 and the wafer tray
21@66&@%@%@@@% thergafen garnen $§@2a, the lopdfynlogghenp Ry péturns

15trqyth%39%581% Exh g a hol e at the center such that the

lifter e positioned at the center of the cup
bas[@07§90 TWéh réfrerne t@ Bigs.iSsand nthe dqadynicad epp 182 1of Bre wafer

RPN S o 8 A AR L RSB0 202
hamelhy d@l@d@ﬂmes de@crrtadsElga-ﬁd al topveiew af thefiead/untpad nep 829m

2 12 R 2008 07 QLB RCT R0 R820006 LIBLEE S Sl

Thé“S era
2osumlﬁt1msloarduinhmd cier182a)f(ﬂlgﬂ Sdmrrg@eriglem er surf ace The

lif OO h s a s a er tha
sulbl7et o i8R & b Moo B T DR pe e 2 0
;rlh ®abd 1@2@[ cuqbl)tingrlgs la 111%@400 a mgem E@jz 2 B0 a tfigst hhllﬂl}’ﬂff ﬁ(&gles
ui channe 70 an e I e
thrzﬂg’g%%f% nfylinle nchnZ(j?ﬁg Fﬁﬁ%?h%%‘g%% %53‘@ 270
oNQne ¥ aeBhEAGH chdd@eli270 m‘hé D@t ch4a6ls PR asied? m-Elj}fbe| ifter
200 i s noved up and down Ié the lifter cylinder 204.

25Th éomrqcneflécrﬂ%@oqr%es (poft lecyyvri Bsouehitrepiy e s St andghe  ne

CURyifotiAg shh B 8 OTH@&@in\éﬁarﬁ‘iemO%ayWe cf)ﬁﬁwﬁe& Bea éﬁ@fn}ﬁmp (not
transport device 140 as illustrated in

t hehowidtteughobe piveling ayid! 83 ped tha pipting shafy ég‘} like the other
movesh danniLeheny bRe wafer tray 210 in order

[0080] The cup ring 195 and the wafer tray 210 are mounted on the cup base

30  190. The wafer tray 210 comprises a hole at the center such that the lifter 200 can
be positioned at the center of the cup base 190. The lifter 200 is connected to a
lifter pneumatic cylinder 204 through a lift piston 202 as illustrated in Fig. 6. The

lifter 200 is a wafer handling device to raise and lower a wafer to and from a
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10 to put the wafer Won the wafer tray 210. [0081]

The first multiple nozzles 240 are nounted on the top
wotoosleo7ceip base 190 and the second mul ti pl e POREEE84/002080
250 are nmounted to the cup ring 195 as illustrated in
Fig. 6. The first and second nozzles 240 and 250 are
connected to the second fluid channel 272 and sprays

f | uvafer carrieh Blee lifter 3011 i3 pepiqrably mpdeeliseft matesialptspetpsirgbber to
S u wad%qmagmgwgﬁr Edﬂfécé eﬁ%ﬁffe flobings £haa0sl éeaztﬁgt is érﬁaﬁféh o

ter, is dralne rou
d r dhtnl tbh sinfact ar%@f tb@/W@ﬁerQimahmdlpdl hythe idr. Thhbﬂm)cyhnder

[ O%%]ls égnh&té'd% ﬁ{eﬁgr ?‘u&doc fﬁ&? 27074113 83‘9@9 Z%? }lu{dﬂsup%%g: or

process sequence
c arthiosgh thé first Suidebamel290. Nﬁlr@n gii iapng dxpmpleef the fluid that

o5 b s R0 RGP and A Qe 0 s PR AR TR

t r difte? 200 @ difipd shove theltop wefaeer dffiecbupiring 19 Bfoae@ea wafer W

odrer b il e e SRR o A e 1% B AsBEEMkeud

as reddlives teatafe W thdHifler ihayed dbiva beivatic water ir€ 21062 order
s a r r|n 80 to confine the wafer

conpri s
o Ry BE PRk B Basb RN, Che T er D00 6 25

nmoviees1yp anIiheI et m\@lﬁﬁlé n6#71dshao bﬂeﬁrﬁﬁnﬂe& oh ﬂfé%p/@ﬂih@é’uptﬂa%
wafer carrier 162 using a vacuun1s%$ plied through

vachidrne fhaserond muliple lwgzlps 3305 mowed th thejqyp ring 195 as

Af tlﬁﬁstrakﬁ@n P\gf & rTHeSﬁrEt%ﬁ@ ‘séé%ﬁ’d Kt}ézlfebﬂo%ﬁ 950 %rc[)ﬁrfcfzteé‘r &2,
the Iif is noved down. For unloadin

e Sccpmlugaghsansl By b e ckipve FFiS.mh trsonsted (Lo RaRhel s
52 8 @v}héh is sEIPRYE Broudh e kel ?llﬂﬁiec?naﬁrﬁg%%ggéd ¥M ir é?é’.] A

fer carrier 162 onto the lifter
| o dfétl uratasaig deained gough Thedrhip gtidnnel 208 &y theplrais Euma fnokash
th er carrier 162 by spraying D.I. water onto the
wafer carrier 162. [0083] Even though a specific
corPO8ir at i With o¢fertehe tb Gegd/ 1{ml and d (b, uamrcmﬁs geknce foss loading

waf er unl adln QCESS. escribe

e TRy RaBA A 183 S G EE ey 60 B teultitt
20PC'E:/rchsl82&ﬁéﬁam 02G:80f the dnaduakdd arpdl sanAdaciheabir W Brpositioned

fron1 fer..carrier n be_us e fer

| o Bo s 210 3 Pistiondy Gorrrsd it et tg The g the

8( adad/imicad@bp X ph AN posHichetHe iewafer caparals? is

transferring _and gollshlng at the palishing uynit 150

| 5 Fagensdnel! USRS In e Hy): THe pygfer gTECTSkeg qampis a refainer

{Jﬁfrﬁx%%b k/@nYih&e wafer dhien 1lslﬁﬁ1g ﬂ'a:cdaylme(xl)ﬁﬁe {iiﬁerﬁp@w
€ process sequence. 19 a) , e our
25vafragved 4p prdthe wagpp gn thféllﬁi is lf@%edé’b{d evafer caprier 162 using a

POSjab b Rdd thll?ﬁgr{ ERPEA Ehéﬁﬁel\é\@éﬁ 55 inaftdinh e8d7(b). After

positions over the polishing t
the wafer is recelved by the wafer carrier 162 the lifter 200 is moved down. For
unloading the wafer, the vacuum provided through the vacuum channels 285 is
removed, which releases the wafer W from the wafer carrier 162 onto the lifter

30 200 of the load/unload cup 182. The load/unload cup 182 can wash the wafer

carrier 162 by spraying D.I. water onto the wafer carrier 162.
[0083] Even though a specific configuration of the load/unload cup 182 and

its wafer loading/unloading process have been described, any type of device that
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156. The two | oad/unl oad cups 182x and 182y are

positioned at the respective 10 parking positions, X
wa@nah4N¥70728 first wafer, W, is supplied to the PCT/EBE2004/002080

| oad/ unl oad cup 182x by the wafer transport device

140 (not shown in Figs. 8(a)-(p)) as indicated by the

arr ow. £0086] In Fig. 8(b), the first |oad/ unload cup

18251 Joad andamddad ryaats endo anvelrava fhsrwaf$reantien hi2oad bpowil tin tha

of r carrier 162a and then | oads the

firéggﬁg?é%%u%?§§Vm, onto the first wafer carrier

1626084] 0087With mfﬁblg:e t@Fig3. 8(&)*(11@), an exsimplapaphocash sgdence pf

and 0 bR RRCRURER dhhliPipe BRLLINREREL Fle ™ -

5 i (tarenekyeential pAtdpectiva viawp of ihe bolisgmgaudlt 156toahda etegilodeks
the(gpllshlng table 156. Wiile the first wafer, WI,
pollshed a second wafer, W2, is supplied to
t hgooss] st dz(ﬁ Fig adv) umi @ﬁldwﬁleaﬂr&Eééldgy, MEE 162¢ &d 162d are
transport ate t he arrow
[ o@%%ﬁj onefj 2 afeS%?caye jowiiRelorf g drg s e Belpshipg 3ablg
t r ap&.f Elid 104 16:40/inhRAd vadse82x bm@ﬁ aﬂe%Qtla&alat 1he Pesﬁef,cuwe

second wafer carrier 162b and t | oads the second
10\ g PRKIME\RESitIgNG & 3k & - ABishvaln ek ISosapl?lneérto the $ipst load/unload

Ve a8 @y tRe Witer thn¥fd€devic¥B40 (nSt shoWRR Figd st:- (ﬂS)F
second | oad/ unl oad cup 182y at the parking position Y
by indigateddy\{e &850 r ansport devi ce 140 as indicated by

t hﬁ)ﬂ?ﬁ ow. 1) @88y ? e fi ﬂsﬂoad%rﬁaad chﬁ ¢t i ﬁ& nstRRA44AL QAR

CU 82x is transferred I Ng pOSItIOI’]

/uploadh pesifeonsd éh@rfdstmtf@ rcamzlar }629 mnd.@sz lopdd the fist wats
Sseq@pgnu) Bt w ﬁrg&ﬁlpollshlng pad 155. Wile the
first ‘and secon ers are being polished, the
set®§d] | oadntig. ﬁ(aﬁl tlmﬂrstjl@yunﬂ@dtcma h82xas ramdferrod bavk to the

capPie PR AP R R Rl [ P bl 8 v

t h&v1, phiapdlishirfegrad ¢ 55 attaehedIﬁZhJe pdliskifiablert 561 Whil8 (He)first

th d d/ d t sf k t
t el R Tt bORCP AR Foil bl Wh & AR K gt 1O
20 Catdatlnloddag 182k ibg frRsvdfdterahdport dewdcﬁl MS MI 4 ¢d B9 thetarrow.
Qn tnhe polisnin

P 004/.0020 waf er., pad
Cé“’y i e RAE ?ﬁ%k e ftlrétée@cézl\gi%ﬂ&uw ks W&r@g g)rtge wafer

betdagunphd éatn of tHeQbdohd waktt 84rrierb2b hisd HePBLAsARE deforddne

second | oad/ unl oad cup 182y b%éthe waf er transport

d e\Wlaf?é Wapnipsthe ?F&P%W@fsr qurlem bar¥eaRvhilg @dhird w#en;“g? is
g)pﬁh&h@) tﬁ@é&@m lbé@tﬂfld&ﬁ @R P85 WP tht akir ﬁﬁ@t??fb? rﬂ&:e d
waf er | oad/ unl oad position of 't ourt
25 wawefer transppié devig2ld0 anmdichted by hgdyowhe fourth wafer,

8( !10)0%9][ hacdh P%;]d d/[? St IW‘%‘!O%H cﬂrﬁgi%x IIIII 19298%1%& acE'tcgt e

he sec transterre
bap#king position X and then the second wafer carrier 162b polishes the second

wafer, W2, on the polishing pad 155. While the first and second wafers are being

polished, the second load/unload cup 182y is transferred to the wafer load/unload
30  position of the third wafer carrier 162¢ and then loads the third wafer, W3, to the

third wafer carrier 162c.

[0090] In Fig. 8(f), the second load/unload cup 182y is transferred back to

the parking position Y and then the third wafer carrier 162¢ polishes the third
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the parking position |I' and then the fourth wafer

carrier 162d polishes the fourth wafer, W, on the
w@oishi7mgy pad 155. 10 [0093] In Fig. 8(i), afP&r/usive4/002080

pol i shing process of the first wafer, WI, is

conpleted, the first wafer carrier 162a is lifted from

the polishing pad 155 and then transferred back to

t heaa 3. ndhepalishisadachlisi (Wil theriet, Sacoes arddhicd wlkoace

cu ngise oad

g e s C e T B oot

t ha83yi bysthe wafeetranspurt deviceddd ahimdicated by theheowcar r i er

16 5
cofoth, + SRR sl o epnidonynlodf ol 181 13 BAIHE A6

5X avatkr idadmnlohdpdsitiontof Waffeurth Wifer dasier Mvﬁd\aad tHen doadt the
f I 182 b f t t
e v W o R o Ry St (BPE o L o00a] I Fi g
8( k0092f t eiln Fize8(h) Itmesdeccmg 1wdnm&aa cof 182hds sacfendd bakes ,

conmpl et t he fer .c er, 162b | s
V¥ el e S R e o A B o 165 £ishe e fobren
trm’aﬁéravﬂeﬂltb@piﬂlshlﬁgbat&ISNaf er | oad/ unl oad positi on.
| oad cu 182x is transferred to.the
T‘E)P5 oad/haﬁ @5 &ithe nolistine mrﬂ%esg%fégﬁﬁrsmfe% VEhis i er
162bmptedd ithefirst Warel daafer i BB i§ ﬁﬁ&mom\/&fe%hsh\ﬂ?g 8paﬁr1©5rhﬁd1 e

d vaf b.
R A T R IR

pan kg e %‘aﬁéfé}fbd)fo ﬁl@QVatfé? %hdyulﬂfc‘)a@ P&‘Rﬂﬂ ofeSHrst \xyé@er chﬁ‘ler
removed fromthe first oad cup 182x by th

wafl €32 and ag¢8ivey the fesf walsr, Mb f@éﬂ 'Ihﬁ drst we st canjertI§a.ar r ow
0 I
1s[Ofgly | 0 irh 9%%% ﬂ?%:lm wgpgéa &l 139 R RReR e ack Mihe
capukiog p%ﬁ«m Xend ihen the first qurh‘&lp@rqnmﬁmgomahb 565 and
th %d}uﬁﬁgés%;ﬁ; 1r8§>€I bg ﬂ'x%%yatfé} én%ﬁ%lo% $ibe &aag @ginéa%%q)y the arrow.

position
t r §#99fker r edn Fxg 8y aftexfthe pcblxshwg pwlcmsadf qhesecbndbwafef Whes

third carr, er. 30 16 18Cel. yes t
t nEbedEs dbe SR Pl trike fORA ircdfh BE Rl HER Pl dsoene
20 I n tHEn @ransﬂk(rfe):l batke tlsaemﬂatdodtdmaﬂdadlpbﬁiﬁ& CIhe fit82yadimload cup
ferre k to osition |' and then
i IR o gyt BagBRlosL A REE ie eond s carmer
I 0 asdmh@?ﬂéedgweaﬁa Yedoyd vaRr, \fgi %niz %% 55'38% Is%igﬁwr@@ 1878
as | cate y
08%2004/ @5120%@ &F%mgqadwﬁ opd gpp Iy s tragslerged back to the
pobarmg @ssmpx QBdthen tHeREoh@Wateh WRTi&femoVWd frdid the first
the fourth wafer carrier 162d is lifted

25 f r W@n@acb@m 1$fx hy ths avpfer ianspag devierolfOras indicated be gheaioRy-
t 0100 Waf g pig0 i%ﬁe@ﬁalsﬁﬁé lntdoO of HSniRAFARA W3, is

| oad/ unl oad cCup Is transferred to t he wafer

| osempletedake hisd W@feb ﬁarmir ioReistlifiad framhe palising pad § 58rand
1634, Akl RABUES ?ﬂev\gﬁ‘i%lgﬁi/lin?&rdtpgﬂw Ofpre s¥¥bnd 1da8/thiolE

fourth wafer carri
cup 182y is transferred to the wafer load/unload position of the third wafer carrier

—_
O

30  162c and then receives the third wafer, W3, from the third wafer carrier.
[0098] In Fig. 8(n), the second load/unload cup 182y is transferred back to
the parking position Y and then the third wafer, W3, is removed from the second

load/unload cup 182y by the wafer transport device 140 as indicated by the arrow.
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[00100] In Fig. 8(p), the second | oad/unl oad cup 182y
is transferred back to the parking position Y and

WO b/ ordres fourth wafer, W4, i s renoved from t hrRCHESZINE002080

| oad/ unl oad cup 182y by the wafer transport device 140
as indicated by the arrow 10 [00101] Even though one
exerr&gary sequence of transferring and polishin

set?W@8hductlodigdfdradter pplisking pioréss f thg fomthevafesOWH is
b e %Bmgféﬁa‘ar #hD Rrtivfafor EE’ES]{ RBES hﬁ p&{sfh)né ﬁgcpi 55 and

her sequences may S0 used uni t
1 5 OhenRnsterssdhlyack to, theW@fer loadv(enlbadmsnmf Ehe sewnd lwsl unload

t r %E? flﬁ)él? g'slﬁs?etr eﬁ (?% tfélé gv%%r Y@?ﬁﬁlo&%&itﬁ'ﬁ o}%%‘:ﬁg I ans er fe d

5t o chhier $&Xiand thkb rdcoixel thafouettl watgp, W8Ayom tistfaai vedfertcheier
fi r%% | oad/ unl oad cup 182x by the wafer transport

\}' % 140. Then the second wafer, W2, is transferred
to [001@0] hi rid R@ 3@y, th@mnncﬁbadllﬁﬂ@admyp 182y is eafedred back to

poIa]Igj 83 g%fbt%f‘!% Zdlyt{‘erﬁ tg ghgtg “}ég%’s E,ﬁgre?%v%crgﬂggléersef%g

S e(l@erddlnmﬁ@ﬁp 180%,, byttlﬁb Water tranepoit devicel 40 asdadicdted bytbatrow.
he th| wafer, carrier 1 t he cond

1020 R G Bt ththh st oo ensTeoe SabOgtne

wafsghicBRdictt? wattkd if e @lifask drdoL 5o hbd bdef d@dcﬁ@admﬂmﬂk@m
to polish four wafers in a simultaneous manner

st é? FigaP(®n¥D), piey seichers praydaglsougrd in e m&wn&w&ég For

af teQEmAlk] affeP@ic Yok R fef AV f '1§ﬁs§1sﬁeﬁ%d ﬁ)r the ﬁ%@ﬁé@ﬂa&@r'l&a as
| oaded wWith the wafers t he /unl oad cups 182x

and¢hawpip Fig (801 e ecprd wa b @mbe tragsiregsto the sgoond
159036&/*1\6%%%%&@%8& g?%s £t ToadRfad éﬁ)ol 182 §¥ ﬁa@%fém

O 1 n accordarnce W ]
al teensparti dewice b diher fesecond wafes W.ds wansiernad tathe third ayader

S35 Gt o o 30 B D)

VI eolisofg paddSe. Bad dlhyosgibleti tras0he s@@ﬁ)d wa1514(W2 %ﬁhp

andoud et JERUpdee s Belhind 8Bt s WUlF s

206 6 Qozﬁi?ldll@ddu@h 82§1lmd Wh @bhslheh@sﬁc@iﬂwafﬁ onfthe}dlikhigg pad 155.

Dol o BestMiaso 5l g PSS by kst iE b e

an ?)oﬁam@g' ﬁoéds@ﬂh die&@rram&e@ aﬁmnhmsafaf capieRCE2 g
wa

pms%%pﬁé?lyd%é‘dﬁi%gﬁle' Wity B ihg ogmioat g 18P 3.
86!5% 77 ik Fibier QA4 FQ 2080 pol@s%g Lﬁﬁgso(ﬁéﬁh 566860, 580,

and 720 can be used pol i shi ng
25ap &99&%64@@@6%&80;.7@0 ang 7244 eoaerdemcetm@ qbtéqn?%\m eppodiments
%ng{;f tt[qués?&%m\leﬂngﬂ g8 desgmbelil F1g¥39 13513(z 713(999155%115(8)’5 17,

1, wafer carri

| | | 19s2Y, 28 tH(ah 2%@1129 m@t—b‘e&f@ topevieyesrof khepe prhidtipguniG408,d0,
V | | I; e
L oo IS Rt g o TERR R
u niperspePive 52&s obthd polfsﬁmg ubB 660 S0, dueDOY V&l relgedrvice 906,
30" O0n@PSisiAQ uhi¥ 680, respectively. Figs. 10, 12, 14, 16, 18, 20, 22, 24, 26, 28(a),
28(b), 30(a), 30(b) and 32 are flow diagrams of methods of processing wafers in

these polishing units. Any one of these polishing units 500, 520, 540, 560, 580,
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a part of a wafer carrier assenbly 160 as descri bed
above with reference to Figs. | and 2. The wafer

W@ 2000/080738 162 in these figures are positioned BCT/UR®04/002080

respective wafer |oad/unload positions over a single
or nultlple pollshlng tables 156. In io some of these
fi%ﬁ wafer re devices 180 are shown w t hout

Q’I6ﬁg° 6&90660\/@}05 7 nd {29 gan hegiserbiniteepolisigae annatpard PO

|O@QﬁgnlQQQmPMQﬁeaﬁghﬂguhhﬁﬂMﬁfer relay devices 180
are controlled by respéective pivoting-and-vertica

dr {9803k c hdniFigysd, 118165 3% 1del¥e 21 B3Rt W (R)e2Bpahihk water
Fi @8rriers 189 GredHusid®d n\»mg&ll %ﬁ%@e EHRS k8% 167 and H:E?e%tlve

figures are positione eir respective par
5 po§¢t@ﬁmgrﬁgldweﬁml dyive weblanists 166.aepeiet, eddhwafer carBr amf

T RO 20 s, 356 6 T2 o, SET B

cups 1 g8s€ parkiny positions
and pwt offhwafeoentyiermbsablicispss ddssxzbddrahwssfmh nefef@rs tot Rigs. 1
an s spective
o 0T 8 0 LI 28 Rl SR L RRS s
1 5 Gvateatoald@nload posittbne bvap alsmgked)r aiuhuile pdhbleng tabkes pBs:tlhve

10 S BB 50 R4, o 8y BTk PSSP R Sydiz58"

C 0 Ivehtlbal drivpmbiiahismg 1@ ddovidval, load@nidhd apb el ofthé Refer relay

ho ldls\%gelgl %Ir% %lgr?tfm‘l? g% f% %E%éwqwipéhapa %gr% i el%x?/e %n%chim ms
al 1186 medekortde@ Wit difoende tb Figd Sisamdi2b glle lokhanRed b@lg 118in
uni.t 500 conpri ses polishing table 156 wth a
oIS A EPOchipmed b ToRRe G Eagh g8 % S B o

152 25 trau@s%srt dénigk 140Qnah&in mehady figeYd) %§sfér§ Q4N adBRYm the

wafer carriers 162a, 162b  and 162c are positioned

ov é}ad{un@a%m% B? Aighasg prrking pasifigns X 1 YanBlie lggd/unload cups
co r1‘§2 iHs Rk WRfrs to h@krohShe \M}ﬁr éﬁﬂ‘fe?g 6%@@&&%" 1%¥p%@i%/%'pi\;o§1?1g

and 162c are positione
camotigpssA.dhissangddd.i Blid pplishing tables T6rdan he rasatedreredrbited gbout

Waﬁ{%fr 6 L@¥e gﬁ\sgﬁ%ﬁ%héor e b%@ﬂ&%o}g&%gg&nw fised in

I rst d Se er carriers
20 a S@Smmhﬁbng tikitstin pider tocantition médishicgipads 8RKare httached 6 uhst

waf e ice 180x can be pivoted about the
pi@§¥?&§tﬁ%” 53185x over the surface of the polishing

pafdo18d t o Withefarafoe ko Figat) & polishéng upit SDO havostingf to b Hiest

fir nd s nd wa car 62a 162b by the

0 b BB BREn A AR ThhionRg b W oombasats

vvabelﬁshrngltaiye 156 Mﬂi a?@ﬂléﬁlﬁg @%d?ﬁsﬂﬁ?ﬂe M&Z@QM@@%@@Q 162bhe;ndOI
|ce lone et e second a thir

@éﬁr‘% ayeder el %F&S f%%&nﬁf@ubh the Jafel GREprst g%.% 167
I 0 aﬂu 152t @RthoGitibnei@¥r B pdiliRing RGRNG6WRA Blank@hrd¥nfigiemione
18%%ﬁcan be pivoted about the pivoting pornt 185y

1§, &he| vdeficartie AP e, 1oRRa Q8 pesflg 19115 sy tha Fheﬁ"g
p a@l/aﬁ-ﬁ §arr151‘§ sﬁﬂ@%nﬁﬁfy‘%feﬁh@@f#ah@é opyh ﬂﬁ@tsdletfélq %Qéw&erﬂ%ogé is

second hird wafer carriers 162b and
pi p@ﬁlqlqulgd hﬁwpm@e Girshang serond wafer carriers 162a and 162b in such a

30  manner that the load/unload cup 182x of the first wafer relay device 180x can be
pivoted about the pivoting point 185x over the surface of the polishing pad 155 to
the wafer load/unload positions of the first and second wafer carriers 162a and

162b by the pivoting motions A and B, respectively. The second wafer relay
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respectively. Therefore, wafers can be transferred to
and fromthe second wafer carrier 162b by any of the

wo aw4looEds unl oad cups 182x and 182y by the r esper/Us2064/002080

pivoting notions B and C. The pivoting points 185x and
185y are |ocated on pivoting axes that
perpendicularly intersect the surface of the polishing
padevigs] 80§ Qs fodiivgds] betWeeh thestemd andthird wale carfiers 162b and

mstlgg 1n%&<bhpa Orggﬁgnsthﬁ ét’\fﬁgc%rﬁoa{dr&u Eg?_sy %ﬁ}lée! sé?dglggiva%}iréla? 00

SCrl od co

| | dedte HiOg dan be pivatel abbOt thd\prSﬁI%n)Oﬁﬁ (DK)Sy, which islbcaiaf ever

AR AL 0 SRl el Bt

5Subecdhé prsd third (valer goddrs 1| 62biand 162d1s thé plscbtmgalﬁc&ronmﬁ ahth®,

| oad/ unl 18 t X, (2).15
P er e TR SRl SRRl ed B Hg RE sithnd el
I oa@l/nuﬂi&adjly @@ﬁ@ﬂth@t{@voglﬁad/ﬁ{g%afdgnﬁ 182)6@1ﬁc€f82§> ay Ithe&téspéﬁﬁﬁ
ove t.he | | not1,on

( 3P5V°rl%@5ﬁaﬂsf§q@ﬂ%f rﬁ’(" H%@rlag p@ﬁ&sélﬁs’h%dfl%%%r JRepisd on

c alpwoﬁﬁg #84 tat ﬁd’r\&nﬁéﬁlaﬂy alltbsie@fmé B@fabdI6f thé

%ﬂmugbaﬁpbs
182x back to its parking position X at step

10201?910§he fWrtEfeferw&Flgsl%émegﬁé&f PrRosSHRS Wateisdn theg

t a%bﬁsh%fgqlnﬁ%b@ 9; cIe&%b&P' Tﬁﬁh@lﬂo@&ﬂn&é@s th@ﬁeﬂs(}@ds%ﬂed in

at” step 2 a second wafer is transferred to

t h@la A At siert 24}00 acféﬁsfrW@Pr iy Gansfanpd (e Sest wakr Gariey! 62a by
E el SEYd GG S Mice TROS B d?%ﬁ}?&iﬁﬂ; iS55 §1iég %‘(Wsn gfllng

I
positioni ng the secon er on the

cu phel%ﬁw%fcr anttle Ipad/Wileag cup d83x 4t gmparking Pysitiana¥dPer ri ng

5t h ?ra%&%ﬁ%ﬁ!e?&ﬂag/ugﬁ?? é\ﬁ)zl}ﬁg% % 1111@ Fallf 0%5/85189%0%{0@ %‘fl the first

posi
polwagdnicargiet Hi2h evel B mjdshlngtabln\w@ bnis p"iﬁotmgtmamn A, (1)3)

l 0 daldmg ﬁ%ﬂh§r2§ Wa&?r oghov\?%flrst ? %atérrl](% lgg% i’é)‘@%ansfe%rallr [

b a(Wadhmldaﬂ suppE82k bk tpéts pzirkmg pisitiddeXt Nexf atstepp01 (2 ﬂﬁﬁirst

oGl iohed ot g GhiEdsEBute B Beishie ads s o, ©
20St

Vfg@%merr}ﬁ% by f@ﬁe@aﬂﬁvrafeg é%aysﬁi%wstl%% 1d4s stepepmp
pO%)k;(l') ?aw&lﬁg\tﬁe §elabﬁdiwaﬂfaf&1rth@ra>aa/hﬁo&cp@9/1 89 fad pelthg

| o@esition B<d)
of 80§IH&1 éﬁﬁ Offd WafePbarG@ 16bEbvel ﬁl%tboﬁéh%{ thile 155)1181 i%l;ilﬂgmg
y 70

I on er carrier

18640, Next, bt §t€h mt) E%fseb(‘ildt\ﬁaﬁé}ii RinsReed B thhgirdeegrd

r 30 carrier 162 y the first wafer rel a%se%%ﬁ/bl gteeps

transferring the

@xﬁfelrsm ﬁ‘@a‘i/H‘@OWéﬂ%%b@dh%‘ﬁ?f@daadé 9ad; on

|ts§ar I ng OS|t|on

Its pivoting notion 2004/

25 Pcmcmsg 00 4) dedg the serond Iyaferoni thfgthtrﬁ wafen pardenidRerand () o

30

| oad
Ne 2030, dte sstand walks @, polikled onhluermhwmﬁgehablﬁé Stfomnughe dolishing

t he %%g shing tabl e 156 using the polishing pad 155.
[ 061

ar ¢0010%p| etMxekt, at ftep 2040, a third wafer is transferred to the second wafer

osrtion

th Trafii ﬁggt %agfufggé( Elg):{: 8%} %gcﬁc to (tékarkﬁlg ﬁ§§‘1§c§r{ ¥ ekng g step

"After the polishing processes of the wafers

carrier 162b by the first wafer relay device 180x. This step comprises sub-steps of
(1) positioning the third wafer on the load/unload cup 182x at its parking position
X, (2) transferring the load/unload cup 182x to the wafer load/unload position of

the second wafer carrier 162b over the polishing table 156 by its pivoting motion
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5 polished wafers are sequentially lifted fromthe
polishing table 156 and then sequentially transferred

wo e@aordres waf er carriers 162a, 162c and 162b bRCT/82004/002080

waf er relay devices 180x and 180y. [00109] Even
t hough sequential polishing process of the wafers
usi n%)t he three wafer carriers 162 has been

dese
t h‘?h Vﬁcﬁ&rﬁoaﬁ' ﬂwl&?ﬂfﬁ %{11& o§‘1't1L> B(h%le%@%f{%%)%%b,i tfd S

are sequent al
I o &dvduwdferdsl p@luspsd argthx pdrsUmgwje 15[6®1@mg ﬂ}e palslting middbgnce

al l{(Fd lgg][ 11, A 2o R0l &Joﬂﬂu?gggrg&éées 3F % %/%%e(r)slzh tllgtgﬁitieg cond

thesdingjthe thigd sado OIpig i sptond mafes carrier 193bi ($hirangferring0

ernative enbo escCri

sun |pbhsﬂ312¢1)waferme scgsendinkty 1ifosall fiainthie gotishigetallld 65 6/Mnkd hed

B e A e G

162@aﬁmlcb52$nxaihelm& tioned over the poli Shl ng tabl e

CdWUFE, B o ol PR Shhe SR REE Hona

t hehrborgetitiieas 1&21ras b&2 defcribed) & ivetbeposkibleay stdlemﬁbli‘sﬁméso
can be pivot ?d ab [ [ poi nt 185
10 o iy rfers sigpulia

Wa iRy wifaa 84 uil oAtk ichpsonsx & @yt he wafer carriers
162a bi{}\/t he pivoting notions A and B, respectively.

Thd0013

t h%herﬁ&{ve%ﬁ%&meﬁws HeseAbaar 8D
pol 1 shing pad 155. [00111] Wth re erence to

a welishing talfle prowith s p@i@hmﬂv@dr 555, twa wafer wmqrés lrﬁ2ngn® lﬁztb

1507 Pl Fn PR e evigk . TH RGf GRIRS LGB 1ENSEE B tioned
is OlVﬂahESIﬁCélShIElg table ltSlSe Thé wsfer I&A‘M/dcwceat&(] lepositﬁmad bgtweenhe
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2opo loff Siivadericalile 1526byothe bivatiny rMGtidnB @ 4B, Mp&.twﬂ?) The

| oadi ng the first 30 wafer ont
caPiVoups

182urpaelof the pblishidasalfil By position X Next, at step
2110, the flrst waf er is polished _on the pol.i shin

tatll1iBe (Withepfemeos o Fies H Agrediod of Biscestige wefers in the-
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a second wafer is transferred to the second

25waffeg 12.cAf stpie? 10062 firshyafenis trapafesred tethe fird axpfes eartigl 62a by
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ts parking

to tﬁquadoﬁ{k%rd cluB %% %QLé)@gfePlggd/ﬁﬂlgﬁ p%giti&l;' §f the first wafer carrier

30

162a over the polishing table 156 by its pivoting motion A, (3) loading the first
wafer onto the first wafer carrier 162a, and (4) transferring the load/unload cup
182 back to its parking position X. Next, at step 2110, the first wafer is polished
on the polishing table 156 using the polishing pad 155.
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5 second wafer carrier 162b over the polishing table

156 by its pivoting notion B, (3) |oading the second
wodoa7eom o t he second wafer carrier 162b, andPCHS2004/002080

transferring the | oad/ unload cup 182 back to its

parking position X Next, at step 2130, the second

-wafer is polished on the polishing table 156 using the
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t hmlmﬁme elmbadﬁﬁmni i® detcpbxsii tThe pshshi;l]lgmh'm 540 a_:csﬂpr'am:ifour
162 e plVv n i.on
o noshinaks. R UpT S psRstv R P SpE Bl bV Es
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a . man
o BT 1550 162 | azad o] e beS et S polidiag by 168

1 8 %6‘6 aAB6HEMINISE tr@sge@i@@lyt arﬁi"p@hsihl warém e@ tHeQlolshirk3adled 1H6a,
e wafer |oad/ unload he third and

f odnﬁélh 1R6¢ @ lésﬁi Pﬁnalgohi@zs;paa%%aSaaeéaSbantcwed prfot i ng 20
rgggg&(vgg,m?s PCT/ US2004/ 002080 notions C and D,

res&gctlveL¥ The pivoting points 185x and 185y are
251 od891d6] on Thsi ﬁrsﬁweﬁg relgedeviggdB0xis@ositensd hefveen te firshand

<§dﬂﬁ G ccft}Flelts heo i1 fﬁ%u&?éjmg-rﬁér thb{QRd tb4d/uhBad éL@

e polishing pads 1 are positioned
a | 1i82% af the first wafer relay device 180x can be p1voted about the pivoting pomt

185x to the wafer load/unload positions of the first and second wafer carriers 162a
by the pivoting motions A and B, respectively. The second wafer relay device

30 180y is positioned between the third and fourth wafer carriers 162c and 162d in
such a manner that the load/unload cup 182y of the second wafer relay device
180y can be pivoted about the pivoting point 185y to the wafer load/unload
positions of the third and fourth wafer carriers 162c and 162d by the pivoting
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configuration. That is, the polishing pads 155a-155d
are positioned such that 5 these polishing pads
waawgzars al |y define a straight |ine.
pol i shing pads 155a-155d may be positioned in a
L- shaped configuration, as illustrated in Fig. 13(b).
[00118] Wth reference to Fig. 14(a), a nethod of
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OUS'cBHwI' ﬁ"@lcib%ﬂ tﬁ@th'ﬁﬂ pPEHink2tle 146003 2l seddd twafer el ®Rice
224 athird wafer is transferred to the second wafer

c ar1|8i);er This step enpentisesbsiepoeid | rssitioping ghesagsind weks g B
t hqoafdhfn%ad\gg]% ?ﬁzty af it@]y {ﬂfé%)é‘sﬁlonsip A3stertAb %heslBﬁiPunload

conpri ses ositioning thé third wafer
on cup é82>dadhmmf@ddadétm¢pam Positien ofjthesthisd mafen garp@sh@¢ oyer she

(2
et FISAFE L 606, hARGHBRR 1R g el i water
251 6 2lptcthe thirdviadersemientb2pend @hiragfarai the k8élnlogd ¢upsl 82y
| noLion B ) Jd.oadi n
oo b0 P etiot s NSO Bl 222 b shih et aclisheg on
VvaftEEr thizd polishing k&b 1560 dm(xébhetpbﬁsrhﬂfgqmd i1fgp. t he
o] p, 182 0 its
B R g B S
carrier 162b over the second polishing table 156b by the first wafer relay device
30  180x. This step comprises sub-steps of (1) positioning the third wafer on the
load/unload cup 182x at its parking position X, (2) transferring the load/unload
cup 182x to the wafer load/unload position of the second wafer carrier 162b over

the second polishing table 156b by its pivoting motion B, (3) loading the third
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on the second polishing table 156b using the polishing
pad 155b. [00121] Next, at step 2260, a fourth wafer

w0 2002138 erred to the fourth wafer 5 carri er RERUSIV€002080
the fourth polishing table 156d by the second waf er
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Zobev@@ri&htgélc?ﬂ/ulhl@@dEuﬁHZQxaﬂDMZ&hI ng table 156a using a
| N st urr

first 0125] xt, .at s 2

seé@ﬂa Ahaf eyith ?f?rF%fﬁé‘?é‘ng é‘kﬁ& %ﬂ\ﬁﬁaﬂatlm et wg?fgnrocessmg
C akalf@§ mlﬁezlgolfahﬁﬁg uﬁlhsﬁotlb béserital THRINMEhJdaBMPrides B s
the second wafer relay device 30 180y. Next, at_ ste

22 3istratpdindiig JAP)wat & FR0Sppfinswalar i Ry h first water

POlch$id} [W2a badike ﬁ@ﬁ&llﬂﬁh@ﬁbl@h%a‘lﬂl th@ﬁfsf‘@aﬂéﬁfél ARefice The
second wafer ma pol 1shed on third polishing

25t aldPex. MoBé atisiem 1t5h@e first wfeklsmahihﬁd on thediyst polishigg table
7 0 Qg:llﬁ t
223#&0‘%% t?l gg}}_ ﬂ‘ﬁ? &e)o?ff{sg. t%geg%g‘f%r red-fr gfﬁﬁﬁ %lﬁ’g %% iﬂ?esftﬁpt

waipelishingdable £¥6a18idg affist kind o dluwnd wafer carrier 162b
ov ?60 lﬁgﬁe S el&e?;ﬂ %t Rc% iﬁlg ,' ans%csn%%a%erllés éapnsferred to the third wafer

carrier 162¢ over the third polishing table 156¢ by the second wafer relay device

30  180y. Next, at step 2235, the second wafer is polished on the third polishing table
156¢ using the polishing pad 155¢c. The second wafer may be polished on the
third polishing table 156¢ using the first kind of slurry.
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by the first wafer relay device 180x. This step
conprises sub-steps of (1) transferring the
wo oadhmroad cup 182x fromits parking positi oPCKXUBI®04/002080
the wafer 5 | oad/unload position of the first wafer
carrier 162a by its pivoting nmotion A (2) unloading
the first wafer fromthe first wafer carrier 162a to
t hd00136k/ urfexbdt sep2245 3h first gjfer is anastleradifrogn thhdirst wafer
Io : . A
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t he four r carrier 16%? over

he f h
10501 5h i) i o ophed wRddrubek e e reskng pesdiance

18Qyext, 2utsp BI5SRhERRIPWATSES pSlisRePd RS s@bnd Polishing table 156b
transferring the | oad/unl oad cup 182y fromits parking

podsing gis polishing ned 19zl ekhe ﬁrﬁg@f%maws ppléshipd prohe sgconde
t hipgbGspnaf 881e @%brdsﬁg a%@c%ﬁd mﬁd'ofﬁuﬂ*]vm ing notion C. (2)

unloadlng the second wafer fromthe third wafer

cal¥0137] 162¥extot stere2268 2l mprmafmis gesferggyiony By third
t
15 gggféd%?&lep%zk 08 nl RRCH WD RArEH A B0 O IRE bl

oad osition ourth wafer ca rier
ovép6d byethe mnmwdct iekfidegce Eifly e Thi5 8wp bymprises subisteps ofig)
nmo ns. .C t. econd waf er ont the
Fouteiet 8P tolpiobd i RON Bl S BSRERSR S o
| odahdiunload gogititm of ﬂ%}thlhﬁﬁ/kfet «iarmetrsl 6 elsskitspdvotipg siotibm @, (Q)

than it e SBoprien G FhRE ~eht ey R Bk RE0 v

20padud 58, (37 ransketinditle Mﬂ/ﬁﬁlo%c/upbBZy ’Q)Cthd: whfeslloadruilbsl

fourt.h | shi ble. 1
o o S R walt tafier 1854 e IR kT BoeE il doal by o
polits phetin@Rotidie CRADIN) adsuamgft@wewhdrwdfersﬁtdt% tfoakth &&fer
156b and 156d resp ective

seGefsist |6y apd (B tfapéfsrrmg&lm194¢éurxl®§ﬁ%i$2\yé)aﬁb40|l§mk§1g
t a%ﬁﬁo&%mﬁm ile?@Q?s aded i Waks FURIMEHeR oh YheXBurth
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30  transferred from the wafer carriers 162b and 162d by the wafer relay devices 180x
and 180y, respectively.
[00129] Even though sequential polishing process of the first and second

wafers using the four wafer carriers 162a, 162b, 162c and 162d has been
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wafer carriers 162a and 162c, or 162b and 162d are
sequentially loaded with the wafers by the

wo oadhmroad cup 182x and 182y. [00130] Wth re¢PUS00€002080
to Fig. 15(a), a polishing unit 560 according to a 5
fourth alternative enbodi nent is described. The
polishing unit 560 conprises three polishing tables
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10A f usingpalishing nagy 1302, }ﬁég %‘gbﬁ?‘/‘lﬂe%&ﬁé‘fe b el ay device
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p e |1 $briel pesiticaed beswednethe sncolakmd @lflrct \h@etpc@mesml 62 apd o2t 55,
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are positione near ura
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th tial def i t
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20 pﬁﬁioﬁb@;@ﬁi&d D, @sﬁeétﬁv@l’yg aha pivosiy poguts 88 3xind 18?/ are locatecti on
| ustrate erer etlo
Fi BivoRgaxys that%t)ﬂ’gﬁldw abgoal%ie ﬁl FFg‘lfé %ﬁﬁfa&e@oﬁ
vvaf«mnsz]l n tﬂilBlgpoﬁ(aﬁmerpgllmmgtpaéﬁfsshasste@s podigshed Tha 1$near

met hod conprises the steps _illustrated in Fig. %

At canfigprationoThag is; the §t>hsmg@adﬁ 15581 W@PQS&WH@%S% gha

fipt Sigh GaYstan @411yl aRe PHRight Nfe. THdwWdved BleipdRinik
t abl ee%@Ga %%s sal rsty wafer re %ay devi cee e(y% Thi s

25 st pplsdédpt 55§é%a§’§%§’kim§tl‘é‘}§§ ipg tﬂ(d&gulwgnﬁgumongaStlﬂf@trﬁﬁeqi 1
wager14p).the |oad/unload cup 182x at its parking
position X, (2) transferring the | oad/ unload cup 182x
t 0[A0A33]Iwaf eWith ed¢nen kaolig. 196w a hethoddf prongssingrsemiopadustor

g%ﬁ%ﬁ g%%%g%g%u&%o% de\é\Qib%Q.of'ﬂig ?n%?h%ﬁ comprises the steps
illustrated in Fig. 16(a). At step 2300, a first wafer is transferred to the first wafer
30  carrier 162a over the first polishing table 156a by the first wafer relay device
180x. This step comprises sub-steps of (1) positioning the first wafer on the
load/unload cup 182x at its parking position X, (2) transferring the load/unload

cup 182x to the wafer load/unload position of the first wafer carrier 162a over the
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first polishing table 156a by its pivoting notion A,
(3) loading the first wafer onto the first wafer
we arrioar778.62a, and (4) transferring the | oad/ uPCDES2004/f02080
182x back to its parking position X Next, at step
2310, the first wafer is polished on the polishing
tabl e 156a using the polishing pad 155a. 5 [00134]
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[00138] With reference to Fig. 16(b), an alternative method of processing
wafers in the polishing unit 560 is described. This method comprises the steps

illustrated in Fig. 16(b). At step 2305, a first wafer is transferred to the first wafer
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table 156a using the polishing pad 155a.
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position of the ﬁrst wafer carrier 162a by its pivoting motion A, (2) unloading the

30  first wafer from the first wafer carrier 162a to the load/unload cup 182, (3)
transferring the load/unload cup 182 to the wafer load/unload position of the
second wafer carrier 162b over the second polishing table 156b by its pivoting

motions A and B, (4) loading the first wafer onto the second wafer carrier 162b,

28



notions A and B, (4) loading the first wafer onto the

second wafer carrier 162b, 28 WO 2004/ 070778
w8204/ 002080 and (5) transferring the PCT/US2004/002080
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Th i[(ﬁ)154] With reference to Fig. 20, a method of processing semiconductor
wafers in the polishing unit 600 is described. This method comprises the steps
30  illustrated in Fig. 20. At step 2500, a first wafer is transferred to the first wafer
carrier 162a over the polishing table 156 by the wafer relay device 180x. This
step comprises sub-steps of (1) positioning the first wafer on the load/unload cup

182x at its parking position X, (2) transferring the load/unload cup 182x to the
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30  cups 182x and 182y transfer wafers to and from the first and second wafer carriers
162a and 162b, respectively. The first and second load/unload cups 182x and
182y can be pivoted about the pivoting points 185x and 185y, respectively, to the

wafer load/unload positions of the first and second wafer carriers 162a and 162b
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pr devess 18x a &%fféﬁpﬁ“l}’ﬁb’ng the two wafer carriers
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wafer carrlers 162 has been described, it is also possible to start polishing the

30  wafers simultaneously after all the wafer carriers are sequentially or
simultaneously loaded with the wafers by the load/unload cups 182x and 182y.
[00163] With reference to Fig. 23, a polishing unit 640 according to an eighth

alternative embodiment is described. The polishing unit 640 comprises one
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by 1ts pivoting not
loading the second wafer onto the wafer carrier 162, and (4) transferring the

30  load/unload cup 182y back to its parking position Y. Next, at step 2740, the
second wafer is polished on the polishing table 156 using the polishing pad 155.
[00166] In a modified embodiment, steps 2720 and 2730 are replaced with
steps 2725 and 2735. In this embodiment, at step 2725, after the polishing process
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posmiitintzedo flotfimthenddcegase the range of the pivoting motion A, the
30  load/unload cup 182 can be connected directly to the pivoting shaft 184 without
the pivoting arm 183.
[00169] With reference to Fig. 26, a method of processing semiconductor

wafers in the polishing unit 660 is described. This method comprises the steps
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carrier 162 is decreased, and therefore, footprint of

the polishing unit 660 can be mnimzed. To further
waleanpases t he range of the pivoting notion A PEEUSD04/002080
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pi voting shaft 184 w thout the pivoting arm 183.
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wafers to and from the first wafer carrier 162a by the pivoting motion A and the

second load/unload cup 182y can transfer wafers to and from the second wafer
30 carrier 162b by the pivoting motion B.

[00174] With reference to Figs. 28(a) and (b), methods of processing

semiconductor wafers in an alternating manner and in a simultaneous manner in

the polishing unit 680 are described, respectively.
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wordoen7was ri er 162a by the pivoting notion A aPdI/URE04/002080

second | oad/ unl oad cup 182y can transfer wafers to and

fromthe second wafer 30 carrier 162b by the pivoting
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second and first wafer carriers 162b and 162a over the polishing table 156 by the

pivoting motion E, (3) loading the two wafers to the second and first wafer
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28(b). At step 3000, two wafers are sinmultaneously
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reference to Fig. pol ishing unit 700 accord |g§
t o wafer carignsd fizaang)| 116%b arappaﬁeon@ﬁbw itheenplishing igblet Fioge

5@[plr unit 700 conprises two polishing tables
a éno?ﬁ%g%yvmth respective polishing pads 156a and

156(!5)181]t wo Mreffiest andisecomiigadlBdedanps 1832bnd B2 cahbe pluetbd

cu r .carr] 2a
g NS TR Py BBl

an darhSrs]lSBﬂDandlﬁQmeedpeambly by]IBé)ﬂ.t&dI}ngTrhm(ﬂliB Sthesetfiate, the

> B0 on 826 i RGoR B en TaRse e haflsd atmroa By i Sy
20 p 0iirdt aﬁms‘eclﬁﬁd water otAﬁfeewllé\%g ad i62bs Tﬁ@ﬁbotaigqaoikﬁ gfﬁols locatted .
2R Yo s (R RSFPE o REBE g piThe ALk g 155. In

waheRddifidd ethbolit®nt, theTirst ida@AlloRE Pl ok tad trafdr #8RBR6 and
wafer carriers 162a and 162b. The pi vating point 185

i s fiopthe Sept wafsr earsierpyitherivoting mofipm A and theeseonnd dgad{ynload
toghh ?82?%5 aaR i@ fwatdretoRAl oM tNGsePR Waldr-carldr 162D by the

nodi fi nbodi ment, the first |oad/ unload cup 182x
25camivoliagmpbon Bafers to and fromthe first wafer

Cag((fjd/lﬁi by Wﬁﬁr&é% 2't6‘ﬁi ﬂ@b@’ﬁh&“{ ?%tﬁo‘&?oﬁﬁﬁg&gﬁnqg trom

oad cup y c ansf waf er s
t heemigomiyatonerhers in an aliesrating gignitey andhig a simultaneous manner in

the polishing unit 700 are described, respectively.

[00183] The alternating manner comprises the steps illustrated in Fig. 30(a).
30 Atstep 3100, a first wafer is transferred to the first wafer carrier 162a over the

first polishing table 156a by the first load/unload cup 182x of the dual cup wafer

relay device 685. This step comprises sub-steps of (1) positioning the first wafer

on the first load/unload cup 182x at its parking position X, (2) transferring the
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25 pivoting notion B. 1001821 Wth reference to Figs.

30(a) and (b), nethods of processing sen conductor
wordoe077$1 an al ternati ng manner and in a si NUPCEHOSZHOE002080

manner in the polishing unit 700 are descri bed,

respectively. [00183] The alternating manner conprises

the steps illustrated in Fig. 30(a). 30 At step 3100,

a floadsmnload fapr 182 ta tha mafes taadhintoad pdsgiohiof tte fstfweafer carrier

R et B2 ReNalhlnd 6 i Rl AP o0

r elfagt weléev oote tieBfiyst Wafersagtee po2apamor(# stemssurimgshelpad/wflogdl )
Cush S5 P bt§ rginedAEE, pRBnbeien S AR G
st h@olshe¥\Gh 0 Gidst PFIRAILG t&¥CT 114826104 @RS Ehg fadddfaunl oad

cu tq.the f | oad/ unl gad posi.tion of the

£t RO ot e St S Reouvithas FRRlrefly e sient warer

]E akh@ied 638 obst thd Sc@idolibhigg mfé i166b By th3 éecbmigghﬂmlbdgl&up

ir er onto the first, er,carrier 162a, an

tr 82 S S P B APsad oo o BB Sish S SBRERs s of ()

pankifhiROmhb bdcoid WafeNsikthe sedbnlogdurddatiCup BBy 4tiits phrking

wafer is gollshed on the first polishing table 156a
0ysiPRgtiethE: Golranstrting Batpcquiqad/yrdeptienp 1?\%%3,&%‘?&%& ep

3136hd/R10a8 POV RS sebshd w8 ShiieF BIbloQertthescesiddfishing

wafer carrier 162b over_the second polishing table

1568lnl50b by its siveties ey Ru(Parrina e sceand, wfer ke seend
CURy G TcBikief f?dZ@}BnQQ%)' s Mg e Yedond I &RARRAR Eif1p°‘ Dy backhtg

sub-ster of ( 03|t|on|n§ the second wafer on t

s edismarkingpgsition Xadlestupt sty 3 Githe seeondayatsrigpolishgdesithe on
Y. f ' ’ : / oad cup 182y to

15t hé g&v\%? éélﬁﬂﬁgg%;léugﬁgggl ﬁ% ?)hg ﬁjtg ?%ﬁAgﬁ% qtlﬁgeﬂ' second wafer
carf00185] 16 2ftayvierpolislengspocassks pbthe svaifangjare cerbpleted, 3w ifprs

it [ ti. tii , .| ' t f t
RO TR AR k3156 0 SEE R e
t heeqenatiullg tlansettadritamathe owafer L&Pigrs a2Kandd 62b by thp dwakdiunkpad

posi ti Y. xt ..at, step 3130, the. s nd fer is

Dot B i % or o8 swBleBR e oy deRis® BER PPV Lt g
20t hgog3bj shi ?@ sﬁﬂdtaﬂ;%&ﬁlb mahfd l&ﬁﬂarisléi the gtephﬁluﬂﬁltd%dﬁﬂ Fizg

prQ ses of _the wafers are co eted, .t ers re

s e&@@ﬁt S&?tFRﬁ%OPf odaters ﬁsetswéu%%@ﬁ itfﬁgsf?r&ﬁ tafheTug galihq

15@RsrieRN@24 RN 626 69 URHritahd Yecbidload/@ilsRdub & 982:L 5@ 182y of

wafer carriers 162a and 162b by the | oad/ unl oag@)cups

183he dgbcupgyaferaelay devicep3p Ehis SR FARPTiSes SWp-si@y PE@) 685,
I eSRERLANEMY twdRafe-RAULRR firllhdSbdvl IRNARIKEd E[?g neIx Aind

conprises the steps illustrated in Fi g 30
255t d§2Batoleir respsciivefrerkingnositions i prdX e@Y B pnslarring e rs and
to £hGdl b&Eups G 854 A 1825 RARe R hE@MnIBN Jd3Riohd dtSe
and sego%/uﬁ%ad;u il oad cup % 182x and 182 ol% tohe )
duakcond pndififsewafedanyersb2beed 6628 ovathe S%@@{ﬂ“@(ﬁ’iﬁ PPkshing
su Qébslésel%%b gﬁd fS%g, respectively, by the pivoting motion E, (3) loading the two
wafers to the second and first wafer carriers 162b and 162a, and (4) transferring
30 the first and second load/unload cups 182x and 182y back to their respective
parking positions X and Y. Next, at step 3210, the two wafers are polished on the

respective polishing tables 156a and 156b using the polishing pads 155a and 155b.
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positioning the two wafers on the first and second
| oad/ unl oad cups 182x and 25 182y at their respective

w@arokiomg7oosi tions X and Y, (2) transferring tPer/i52084/002080

and second | oad/unl oad cups 182x and 182y to the

waf er | oad/ unl oad positions of the second and first
waf er carriers 162b and 162a over the second and first
poldE8Thg Nexlaeser 588, afted the pebshinggupresses ofshg wafeys arhe

P48 ERRTRE LR i A AP REIHIE AR 196748 Seb bR

second and er carn
t r ainsfl@nedusly trﬁﬁlsf@rl'ad ffqrrr tht wafed cagiesA62d andd 62nbsothel cups

Ki
podefved 3% 13208 By 0P LS SAGY R BV B8 it o1 o
5ar QOQIBB] sheWith reférbge té E@p}althpvﬁshml uni mzm gecbriirges al-\ﬁﬁ&h

Vo o dmistiss BisstRe e Bt Gok 4] <ongiapes e |
Z Itr Z)pllaﬁrﬂgaablaﬁsdemm &'Ipolﬁ?igrg @b}% n?, Ql:ie:cltcﬁgﬁcfﬁ‘frleﬁ]ﬂ ?2 lagd vaf REB
pol'8 W@%S E‘iaa‘{ clige Q%G\ﬁ?ﬁlﬁ af% {?Bd u 6“6 ture |]1§)2X anQ?szy of the

Si uhltcap SARS ke}laytcfeﬂﬁé 685 ¢ante plvordd tabsut RS fﬁ\rouﬁgpélhterss over
162a and 162b ¥ t.he | oad/ unl oad cups 182x and 182

10t jydh ighing paddy> trtpanster Ws@rs tg thegepfasprrigy §

r eftl%rnel@%cﬂv‘é p’i_'\}oﬁng Aibiiord O 1B H ADIkRbEngiRHnSC O gw&gng
to a twel f al ternative enbodi nent |s descri be The

polPPEik{ $iyis mmed m@pwgm 4X§etbatcm@encbwlarh/hntﬁ@e<ttathp eurfge

Wi ﬁﬂﬁ] Il
on teOtP Cl‘ééB Hgﬂlﬁaﬁqé e rr é‘? (ﬁilfi evi C &% %éggﬁsag t?(ﬁlg @Ellg
| 0d@2xieandwdisesitp @aamwva&mtomez\yaf@f captiige 162 brathe pivotingf er

r el ﬁ%ﬁog %;sén%qh@s%g n%ﬁ d%%l P\&g{é Féjlfy%?tgﬁ'é us%{f' £ ¢ angf%} {N

e sur e polishing pa 155
toﬁmnmmsMa&rwaﬁaﬂ§2bgﬂmhmwmmgamuamBr|er 162 by their

re jve pLyvoting noiio an al t.er ng
A0 Yool st Whis f o el o pishsfil s Siains
pi weiférs th thx paishifg tinip?200ie dekcaibdda Mhis nethicdrcameitises iessteps

sur of .t ol i shi ad 155, In nmodi fie .
iR Fierg. Roks Jh0aRTraRais s O tiegty e
onS 662 beericivsitigng WHE @56 by Me tie 1m;ﬁlﬁroa@arpr1lsgi ofihie dyl cup
the pivoting, 15 potion A and, the second | oad/ unl oad

cu avaf%z?aﬁé%wwséf?as@as $eP eqmpiseebwiep i) pasiigning ¢he first

e fifer @R e 184d/drfishd Ryp 1 6% 49 itypatrklﬁ% pagﬁdnqo @ tranOAR3lthe
Wth reference to Fig. 32, a net rocessing

senadominad cur 182x4e e svafqﬁ lqag@nload p%smon@f ivafer parrie 162
degGL tﬁce?ohsﬂ— ik &IF)II.E%B @g it€ gﬁeﬁﬁgﬁﬁéu&nh@ (§)t 18&ﬁng the first wafer

illustr ] st wafer iIs
25t r antofthe walgr cagriari62,aad &b tr@mf¢rrleg thg (boa%lzlogd/ eup +33w back to

po'dsﬁ?ﬂkﬁ% ﬁoﬁ%r?xlﬁg%abé(t sﬁegl%g‘i(b élg R@%@g%@ﬁﬂe&&ﬁ%&s”

I'sS step
corpphslm@alﬂclﬂﬁ@msagsh@mol(sm)lg pa;islStSL oni ng the first

waf, t L oad/ u Xx_at arki.n .
Do afofl | e B8 S8 her R ppRfheHadsiSorPR A b eer
t 0 cbinplewdf the whfsachrier 1626k lifted ifforothe pdlishing tabdef %6 aadthieh dre

3016%rst wafer is removed from the wafer carrier 162 by the first load/unload cup 182x

of the dual cup wafer relay device 685.
[00191] At step 3330, a second wafer is transferred to the wafer carrier 162
by the second load/unload cup 182y of the dual cup wafer relay device 685 by its
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over the polishing table 156 by its pivoting notion A,

(3) loading the first wafer 25 onto the wafer carrier
waedg/oaas (4) transferring the | oad/ unl oad cupPdBRSZ2004/002080

back to its parking position X Next, at step 3310,

the first wafer is polished on the polishing table

156 using the polishing pad 155. [00190] Next, at step

33p0oting metiontheTlio bew eimpyispsr ubsteps off (1) prsitioning theveedoad

B PRUE Gl dF LY aCBIffite fRichs el ST
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t hetepd 3326l Ak 3330 HE RS chibdMindeht, bikee Q@raﬂleptﬂgf)d;l&hﬁi@%rocess
OSL%IOH of the wafer carrier 16 over the lis
10 o Bt 6e 1 Waipr isicempletrdy thp yateb eargsr 162 1y 8ed foms golfsh@g

SeeBRd 56 aN@{teh HRTrq wahs lmﬁlsvedq%i thewakd %ama;nﬂsz )the
transferrlngltheIoad/unload cup éﬁa/dac to i
1 pae

paPiePPdlopd/unlpadmp 82 ehithe dugf mg)ﬂ*@gfers Vt1<f%68§econd
Vef@iod)s PHdxE Ia?gem% tarb%cdi’l@ Wa?é?'lﬂgantsﬁme@to]tﬁeﬁw%f Oier

the O|IShIn

b bro Bedpsloabo RGOBB0I e welot smdeia 65
15 St $hR st%ﬁ @Fs@ %\ﬁ) s@eps opggggﬁtlo qég?é {Eﬁé}{dfwa%r chltfy 3325,

after t ng pro I TSt er is
colmptianledd cumk&waif 1esrpad<angpoemoﬂ62(2l) $rahgfértingitht ﬂqmm{tmkved
poI S first waf

PO 8, SR AR AP BOTRa P B Pl

| oadlshmgdxﬂﬂe tﬁﬁﬁay]lﬁ@yvoﬂﬁg mbtordAAB) baqhngvﬂjﬁ:eeconékvaﬁer onto

685. 19 f
SHerraiaret i sl Rilrofiedd BRuiioqin Py TREL R
20 | opﬁkm IpogitlorCX P TAB X oralf wiférds thepolistigd vbthe polishingYable 156

devi,ce 685, 15 This_ste ri ses sub-steps of (1)
pog‘?nfg@ﬁpﬁ]&hl%@agég%ﬁbst%ﬁsgﬁpon the | oad/unload cup

18/019d] 1t SVPRFkréide ROSE t330@péflshﬁ1§hFﬂaFaiﬁ§§O@0 id d¥gortiftRe
| oad/ unl oad 182x to the wafer | oad/ unl oad

po¥ith p§eLops emh%cp ipgitof the Rrespr inverizongy desciibed. Saap refaipneg
t al%ﬁer&l@ @f by 1 Iu% u@éd\’iﬁi?ign% {0y Sdmrhch) 6pa|rt@ élﬁ}{k)l?&lts

second wafer onto fer carrier

25t r Eri8¢ polishing apwtu%%)ep asﬂh@@dn mmohm apa@tntuﬁ éOQ eidiigd.
P aFﬁr‘tﬁéﬂn&‘asﬂhﬁ eQBm?froB ?Lel‘?slaég EQIBQ?n\é@tfs il hot e t@l@%ﬂﬂ&i ih ﬁ@t@ﬂ

on the polishing ta ng the polishing pad
15B¢lowit step 3340. [00194] Wth reference to Fig. 33,

a ﬂﬁllbﬁh' ”grt%pp%ﬂélﬁﬁé%pp?x%g’sbdb c%ﬁﬁ)%e%%%a?er input station 130, a

wafer transport device 140, a first polishing unit 600a, a second polishing unit

30 600D, a cleaner buffer station 135, a cleaner wafer transport device 350, a wafer
cleaner 420, an output wafer transport device 450, and a wafer output station 460.
[00196] The wafer input station 130 accommodates wafers to be polished.

The cleaner buffer station 135 accommodates polished wafers to be cleaned. The
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with a second enbodi rent of the present invention is

descri bed. Sane reference nunerals of Fig. 1 are used
WO 007783 to identify common parts and conpoPErnUs2085002080

in the polishing apparatus 5000 as those in the

pol i shing apparatus 100 of Fig. 1. Furthernore, these

comon parts and conponents will not be described in

detvaater outpst Higtion[460 acpemmpdatespaliskdd wegera grobhave beensdmoed at

co r : : .

Cr ARCREEEoIGURD! ThEBiner bk St iy SRS mutpe ot
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PCT 04/.002080Q . waf.er out station 460 ‘g

o dbatar othezaithund i iap B B shol s or el oy

t hepparhias jS(Idoaachlemthtﬁé)waflEMnercﬁamgrce bﬁ tamrtranifant wattrs é@@d
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o TG P anem e ot Bl The G Fesaet OO Ra Lo

be veFes 86ivech the wafef RPuieitioh ad® fhe(dkaherHueffktatioad5 and the

supplied fromthe fog generataor is used to prevent

5
wa e relay dsvices A0 ofrtherplihing units 804 zrdq08b.o e Waleh tEppsipast
t hegevich €aNGEy %Sﬁﬁed&;ﬂ? 1ifRRY t1adR 14 ub B FHARE WakeY trafpbrt

wat er spray can be used in the cleaner buffer station
138levige { Hbegnaiove g finegrngmner piote djaese fragkods. [Tbovefel The

1500l t.faﬁ |oPQeWis 140 rﬁQ}Q@e 6398%%&%%3 t%%v%ﬁ%&z&t@ﬁ%@f&r&h& BGfer

poli'shing apparatius uch that e waf er
Tr drasgroritdevies | 40ctrangforsoveaters taethe fvefer iedalalevicesol 8Qefithe 10

fr . ISk ' T waf er

tr 3@%@% lﬁlgtjé\? ?%ea%gz? g&% %@ﬁ@%@%& @{\A}g‘fﬂggga Oéltl\l%g'e n the

waf[@819%8hput Tietcddanemwaf@OGanspoe deVieahdrtrdpsfefsevafeas &bindine

135 and .t waf a evi ces,18Q,of. t he I ishin

o G e PR G T Ne RERFER D I8 hehids Bl Lk
20maydebiee BELIMAELE @ounded onreelineart tragk B551sbibh ghacthe tleader tvaer

waf er transpo devi ce 140 can nove_ in a |line

T TATPoB e e 10 AR OVE i ineqtgannapon (e ftnder ek P55, The

delgferfertmispas dewiod 3 YuhBthel Anfiglhidll 10\6@h obdr@hermiferss

before the wafer transport device_ 140 transfers

wafbefage the warrs trapspeyt dpvpeaipOdiaiiera dvafegso dte wafer cleaner 420.
polfog¢tvong Umidch ﬁ@%feaﬁ&sﬁ&@&mdsb RensidreanRfs M fher

t
station 135. [00198] The cl eaner wafer transport

25deviafer cisperiiPainsthe Mafenastanistafipn A0 Hide oulpakyieler FARSIAEY
St afet R0 49P3Ray & hB GBS lifchGRRL ﬁ%ﬁ;fﬁlgh thiPBe WaB2B88sport

waf er transport 20 device 350 nay be nounted on a
| i rismice #9(Gesk nBYS isalitear mannet prethe lisean pckder tr ansport

?fﬁgﬁﬁgg go ﬁ]ﬁegvﬂ?rvc‘feahé} B0 chiifiNes MRRAPALarMY ddifn kbAGar
second cleaning station 424, a third cleaning station 426, a drying station 428, a
30 first wafer transport device 432, a second wafer transport device 434 and a third
wafer transport device 436. The first wafer transport device 432 transfers wafers
from the first cleaning station 422 to the second cleaning station 424. The second

wafer transport device 434 transfers wafers from the second cleaning station 424
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cl eaner wafer transport device 350 may be configured
to turn over the wafers before the wafer transport

waoleadnz07360 transfers wafers to the waf er cl eaP@€r/USR204/002080

[00199] The output wafer transport device 450
transfers wafers fromthe 25 wafer cleaner 420 to the
waf er out put station 460. The output wafer transport
devo the ticleminglsatiomddtt dlie thirdawdfentmasportrdaeike 485 rasfcts

th . . ' 0 i
S R h e A 5Y L, 3RS BAE BB
wafager remboeainferm th2 @rydggpatios 38 by fhe pstpuichvafemtrangpostt deyico AS0
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1043@28+ XgﬁYVéfP’éClmFl‘e‘PQ M3y SAMPHE 1893i0F nots thagrthisg cpnig on
42Qiakind he drying station 428. Dried wafers are
renoved fromthe drying station 428 by the out put

wa @208} anslperseridd ampde apasion of g pehduingappiape? (09gwealgrs

th t i 12 il :
PSS Bl iy U5, Ul pypergniyon

sl e yafpeiransparedevice d# audftean polisted drethe figst pelishipg unit (Beer
oheie 4 STHR FoRi SRBH e s MG Ep AT R B0

st atd tomsfed2@to th@skcamicholigting unay600h by thd evalfier irshspert tdevice 140
renp the.slurry papticles. ter t cl in .
o Gt Euch At SRR ' sCioRe poring p RS AR e
watdefiferam Golidhéng pdds aad/or diffekent phlighing patmetenrad B k28 in thée
waf e, .¢cl eaner, 420 conpr.i se..l.ess or npre than.three
o ERH5HRg Umais 500:R S0bo IR fryplistageh o nermP IS I o
200f sédvad polish§izival 60eH) tHediafkss &0 G@nsfvpdddron thak&ond polishing
transferred fromth ut station 130 to ltéfz)%nd

i B GO o e rgn S By fhe Wakt AR deyich

devhdnaedt40 tRReh R RAndP 2D d BB clefndr Mafek trfufsho Vit B509The
unit 600a. 15 After the polishing process is conpleted

i n clageeds waters apsghendtransfgrrestip thepwafer outnye stolanetoq by Hheeoutput

trq&ggrqlrahgﬂgntdgviw@sosecond pol i shing unit 600b by the
waf er transport device 140 and then further polished

25 n [00282k ec ol netllelynedegperatian @ilpolishing anperatus SPY gifissy
dif P g S b
parELE O el S AT, BPMaRE il 100 BN L 0o
angoBgidg unif0@a by the watslr iratsport demicecldd and ther potished indhe first

SRR B RN R TR R S Ao

romthe
station 130 to the second unit 600a by the wafer transport device 140 and then

30  polished in the second polishing unit 600a. After the polishing processes are
completed, the first and second groups of wafers are transferred to the cleaner
buffer station 135 by the wafer transport device 140 and then sent to the wafer

cleaner 420 by the cleaner wafer transport device 350. The cleaned wafers are
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unit 600b to the cleaner buffer station 135 by the

waf er transport device 140 and then sent to the wafer
web@anzr778120 by the cl eaner wafer transport deRCTESBB0002080

The cleaned wafers are then transferred to the wafer

out put station 460 by the output wafer transport

devi ce 450. 25 [00202] In a parallel node operation of

t héhep dansitrradgo thepeafertoutpubdoon 460 by thetoutpgt wakpr twfnspuaf er s

| bANEIE Galek QMbOF A0 LAY BE FE LAR Ml fist i
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polishing unit 600c. The three polishing units 600a, 600b and 600c are arranged
in the polishing apparatus 6000 such that the wafer transport device 140 can
30  transfer wafers to and from the three polishing units 600a, 600b and 600c. Thus,
in the polishing apparatus 6000, the wafer transport device 140 transfers wafers
between the wafer input station 130, the cleaner buffer station 135 and the wafer

relay devices 180 of the polishing units 600a, 600b and 600c.
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device 140 and then further polished in the second polishing unit 600b using a
30  second kind of slurry and a second kind of polishing pad. A second group of the
wafers polished in the first polishing unit 600a is transferred from the first
polishing unit 600a to the third polishing unit 600c by the wafer transport device
140 and then further polished in the third polishing unit 600c using the second
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wafers are transferred to the cl eaner buffer station
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in a rotating fashion such that only one wafer is transferred to or from each

polishing unit at a time.
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second kind of polishing pad. The first kind of slurry
and/or the first kind of polishing pad can al so be
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transferred to and from the polisher buffer station 136 by the first and second

wafer transport devices 140 and 140°. The polisher buffer station 136 may
comprise multiple slots to be able to accommodate multiple wafers. The polisher
30  buffer station 136 may be connected to a fog generator (not shown). Fog supplied
from the fog generator is used to prevent wafers from being dried while the wafers
are stored in the polisher buffer station 136. Alternatively, D.I. water spray can be

used in the polisher buffer station 136 instead of fog from the fog generator.
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30  with a fifth embodiment of the present invention is described. Same reference
numerals of Figs. 33 and 37 are used in Fig. 39 to identify common parts and

components in the polishing apparatus 8000 as those in the polishing apparatuses
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pol i shing unit 600b. Different slurries, different

pol i shing pads and/or different polishing paraneters
we@240®706ed in the polishing units 600a and 6BODUS2004/002080
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in a rotating fashion such that only one wafer is transferred to or from each

polishing unit at a time.
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transferred to the polisher buffer station 136 by the

first wafer transport device 140. Next, a first group
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units 600b he first and second
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pol PERPHE! Sp‘%‘ﬂ naLbe ‘%F%’ﬁ? ‘Yﬁ‘edjg’é‘g’al % the second and
t hi [0oizanI | smmhsmng @p&a&b 9eqis 6f0far forthd gaiching aﬂiﬂaettus
second ' and t second

o008 of oA Jiebiente btrsh tererponscs Pt plf inefe hed

11511%‘?7 bIXER Biaf6S LI iPRYat¥d bdiwednSb&ne BEELthird pbiiBing3Qitas
gPr|S|n&W t he polishing units 600a, 600h and 600c,
25t heb0 e

Oband @09k irtha pelishie arpagterd 008 While thepolishepbyffer station

Eg: 1't3§ hélfggatm&@eeh tﬁfl‘:tflrﬁraﬁd §&b§&ﬁ(ﬁﬁh1ﬁ1§ Qﬁ'ﬁs 605@ arRRiO‘Oﬁ VRILS)

6603011@18@% appaGiug r8@00 mS axeth@ rppbwgmpﬁam@?@oem @rqt wyafer
D oI rar FﬁOr?’d%vw@ﬂ@t?an@fégﬂg%‘&s bgﬂzvgen t‘ﬁQ wﬁﬂﬁ}’l‘@utt %0115?40 the

ng appar at us conpri si ng I shi ng
unipodistep buffer50on Biedths 2igt polishing unit 600a and the second polishing

30  unit 600b. Furthermore, the second wafer transport device 140’ transfers wafers
between the polisher buffer station 136, the third polishing unit 620c and the

cleaner buffer station 135.
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[00223] Wth reference to Fig. 41, a polishing

apparatus 9000 in accordance wth a sixth enbodi nent
w@bootl®7ps esent i nvention is described. Sane reEBEUS2004£002080

nunmerals of Figs. 33 and 39 are used in Fig. 41 to

identify comon parts and conponents in the polishing

apparatus 9000 as those in the polishing apparatuses
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bufolehe gﬂ 4@ ﬂaﬂs@e";‘red 4‘1@5’:% t%@rpé‘ﬂ REQALSs of the other group are
PCT/ US2 / 002080 25] I'n an_exenpl ary operation
of tltah@elm iAdtgrnagvelp ﬁ@m@fgrstrag@mt degice il #Geandantdey wfers to
f 130
to "y okt ARIHISEApo e WA ARk GEA SR BBl
tréﬁ&pmrt devi ce 140 and then polished in the first
ol
POAPHRTS 50 FORE AR Rghbbole S Bl
wafpehsher suffer alaﬁtﬁreﬂﬁedthk tidrd golishingfiret 6000 py thesecamd wiafet 30
t th . | | Rt f
2 bR e PR Sl ORISR A0 BB L.
20P0lsb&ont RihdWwiklurrd @htba sesoridkindef polistidg padnd fief the buishmgan d

the first kind, of L i shi pagd. er t he hi n

pr GEXEEHS C%{?@ete%w;}hg@ge p&ﬁﬂ&ﬁ&n}t 69@ he fjrgi 2 %%8%15 gloups
POlgf s/atdR@art! RrhdserRd GamAREth&A Pblishindanttic06d todlctlaeuter
groups of wafers 10 are transferred to the her

I
b ufsfaélpn 435y i sepawrd wter trramspary deyicg A ¢ and thep §?¥g ' ﬁa&fefe& e

14%1%&9@2%& Be cldaR SRART ttraﬁ’s%&h @6vidd30C afe tleaRE Waterd &€
waf ers of first and second %Voups to and fromthe

25polthestrangfenier toghesudar it aiing 468 by Mieroutiuf welSetryspat s
of dg{?l@e g;?(P tuﬁlggffr& tadP §IB§'%5 orfthé Bt lﬂﬂt‘fjoitﬂbﬁﬁhlﬁ"é padtialso

wafers o are transferred
Al themset in s third p¢1§hmﬂ@t 6Q0c anstgad of the esgordkind of urry and

trqﬂes e%ncf’l@ﬁcﬁ%f} E%béﬁ)aand fromthe first and second

poli'shi'ng un nd 600b in an alternating
[00227] Even though the polishing apparatus 9000 has been described with

30 reference to Fig. 41 as comprising the polishing units 600a, 600b and 600c, the
polishing apparatus 9000 can comprise any polishing units that are selected from
the polishing units 150, 500, 520, 540, 560, 580, 600, 620, 640, 660, 6380, 700 and
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fashi on. [00226] Next, the first and second groups of

wafers are transferred fromthe polisher buffer
wGe@iiom178.36 to the third polishing unit 600c PYT/UK®04/002080

second wafer transport device 140" and then polished

in the third polishing unit 600c using a 20 second

kind of slurry and a second kind of polishing pad.
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15P0 l ﬁrﬁmzﬁ*& tit’éﬂépt’gf‘t d§%§§140§?agpqet% Qﬂﬁféggﬁwegnqgg%gﬂe&%%%tatlon

reference ng appar at us

acddpghe p@hshw liuffelasta;@u é M theefiristoilishdmg unitf 6008 enqdhe saepnd

|nve ti.on . seri.bed. ef s of
e T T

parttaﬁsfansdvacf@n’pﬂweemhe palishen euﬁﬁl stagibn hgp, ﬂmpmchpohshm@ﬁﬂﬂ
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di flogsREehits0NBS thelfie vaRp atRpbis 86viQ00A0 aadthed PORBed & the
that the _polishing apparatus 10000 further caonprises

ffaehﬂohslwaﬂ meH@ Usipg ¢ fingbigad ofhury and g, first kot §ﬁ]i15h51g
u Nigdad 680dcdnd grRp ?vgfe?s% ﬁf&t%?ﬁtrreﬁ BrolnRe %ﬁﬁpﬁgut%fn@ﬁ 130 to

transport device 40' such that the second wafer
25 r dhesyseend m@ehln@mmu@% &% ﬁietfﬁ%twsatfféﬁramp@ dgvieepl 4Qreid thepom

th oil%ﬁtnbtijfg 8%&85&‘ Pﬂghfiig 'u%m; g&ﬂ%smgmésﬁrst'l&hdtmm lh$fend

ap ar at us Irst waler transport eylce
14 (firstrkinssdfeobishivef rad s Alitet the polishing prosésses drgygamplesedin thmfirst

and second polishing units 600a and 600b, the first and second groups of wafers

are transferred to the polisher buffer station 136 by the first wafer transport device

30  140. The wafer transport device 140 can transfer the wafers of the first and
second groups to and from the polishing units 600a and 600b so that all the wafers
of one group are transferred first and then all the wafers of the other group are

transferred. Alternatively, the wafer transport device 140 can transfer wafers to
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140, the polisher buffer station 136, the first

pol i shing unit 600a and the second polishing unit
W@Q®b070@os t her nore, the second waf er transportPOBUEI964/002080

140" transfers wafers between the polisher buffer

station 136, the third polishing unit 600c, the

fourth polishing unit 600d and the cl eaner buffer

st anfl Siemythe; firsp eq sgepnd pplishinedinite Gessnd 6Q0bgp en altdreating f

t hep@@dd, shi ng apparatus 10000, a first group of
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t o 9S31] § r sNextpibe fizsh pioyp ofivafers aBarapsfetrérefigm thetpolishfeer

por o SeiiSb EEp AAPARAROL B sipnd ey (il

X i rdevickil#d] aod theo pplishedhiy theghitd pdlishing anid 6@ﬁcolsmg(afsemﬂ kmsl
It fre(}fsec f g& %OI](?]Q% Bgﬁoh\tﬁﬁégé%f Ry ts%c%t b onotl faters ers are

tr atraslpforred ﬁl@u |tlmqao]141&r bufifer staton 13;6(113 ﬂﬁerfemfth polltlh@ mﬁt@'ﬁ@d

vt ot i Bt 1P pndeShptisPy Ringlolfil N’

pr qmﬁslﬁmgmﬁr 600d asipg dicaecond kint ef ﬁllﬁﬂi‘ﬁ ]ttmd tha gtcslﬁi:lﬁﬁtdof
oIi i.n nit 00a.and 600b, the firs

g raih s e 2o e s wa CoBblbRG P MR and fourth

gg fﬁlogghlﬁg atits @mf)clﬁﬁ 60¥d, ttlibeﬁrftl aga kecoRd %ﬁgﬁs@%ﬁt § dre ? evi ce
e spor evi ce can transfer

© hRIFEr g i R UEHRPISGEE Bl CYPOATELOD TaRePElm
t hao BR! dicahértaflenititn G898y MB de ROV afeP trhldpdrt @évllcetlti@’ and
waf ers of one group are transferred first and then

al Ithenentg therwaferrcleaper 430 R the glegigs waiies trapspari deeq B, The

1A tv@e[faad;a!nypﬁ}rﬁ’devfc@ ?40A’%El?{rarfsfeﬁﬂl§%@rs Gilec}{é 6t HIQe AR eroups
transfer wafers t WO 20047 070778 PCIT Us2004] 062080
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anq)ohg}ﬁngswond ki nd of 10 poli shi ng pad After the
polishing processes are conpleted in the third and

25 oUPOA3] pol Feanithryeh fhetroligmscarasiatus dHP0 hankeen dessribedpith

SeGORNEE BURS 49hs E@ﬁﬁfs&g@lﬁ@poh&ﬁlﬁé‘ﬁ{lﬁ 6064 66619 Bbdc¥8d 6004,
third and fourth polishing units 600c and 600d

r esheepalishiag gpparatys 10AQ0 eansamprisesgy pelrshmgarmtbﬂiatmsewted
th%ﬁ&&@?g&?ﬂfﬂ nith 'i?d“;g(gfs%o %@gls%s 55806002615 Gid“%@o S

aner e cleaher’ wafe
t r 298 pod 720desérihed 34D refeﬁhgce to Figs. 1-32. Asan example Fig. 44
30  shows the polishing apparatus 10000 comprising the polishing units 520a, 520b,
520c and 520d.
[00234] With reference to Fig. 45, a polishing apparatus 11000 in accordance

with an eighth embodiment of the present invention is described. Same reference
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15 wafer transport device 140" can transfer the wafers

of the first and second groups to and fromthe
w@eioushi7mg units 600c and 600d so that all theP@E{82084/002080

of one group are transferred first and then all the

wafers of the other group are transferred.

Alternatively, the wafer transport device 140" can
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ei gffir Séﬁt@@dﬁﬁreiﬁhe berd Wﬁﬁﬂr pansperhdevigeldnt m@hber dso mounted on
A8
b 3o SEoou R ARy vl Vg gt o mprg e

us dhearrmaBiney. on4be timear dashtlid§y ﬁmmﬂle;pahxmgaapgaratus 11000,

compo 0 gse

" el SRl B 18 (BREGH bR phAEE ol

33 baffdr $B8ion AA 6.t theesenmrdepolisHivepsumnitar® oramt thasd:csnchptdlsher buffer

Tﬁ will not be described in detail below. 5

[06‘ e polishing apparatus 11000 is simlar to

20t h E[ﬂ(lmb] shi ngnapgaplady wperafdQfT the ﬂousﬁlﬁ@i@drahﬁ 1H)(g), waldrs
Adiffer ce betvveen t.he appar 000.,
S e ERES BOmEnT A APp PR LR SEC PP IgRE drit 600z by
C ORNY filSESafdr B@eEdepRE il 5081 th)éﬂlfﬁoﬂﬁhedfiﬁ ik ifiedd pdidBingand a
third wafer transport device 140". The second polisher

buf008} using aaflﬁSblﬁnqe@lurrysanﬂaé&%t@aldwépw@éwgtpﬁ@ Afedhyl
vafyBlisHifggReRas 1s caﬁyllefee 1ri]-tﬁ9 ﬁrs@ﬂqlshﬁlg uif 6603 hel wiRkEdre

transport devi ce fer trans ort

25d e fapeerreffrom the ﬁr@f@ahwgb@tt\ﬁe%wtthpeﬁ%@bﬂw b@ﬁfqrm@@n 136
bufyl gfe ﬁrrslaxlléf&ntra]é}?)rt RYe 1L 6B INEL BN ];eecfansﬁltr@& G the

135 The third wafer transport device transfters
waffisstpolishenewsfer stadon Sédohd sgrohd polishing Lufnfc é@Obsl:tVather ggaond

13 Q?vaferttﬁﬁsptoﬁ'dggic@ Ao 5EH Ah Hthdr p%ﬁ&%d fle g&gn&: f)oqﬁﬁ]lﬁé unit
600D using a second kind of slurry and a second kind of polishing pad. It is also

30  possible to polish the wafers in the second polishing unit 600b using the first kind
of slurry and the first kind of polishing pad. Next, the wafers are transferred from
the second polisher buffer station 136’ to the third polishing unit 600c by the third
wafer transport device 140 and then further polished in the third polishing unit
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buffer station 135. The third wafer transport device

140" may be al so nounted on 15 a |inear track 145"
waewhotdtat the third wafer transport devi ce 14BCT/U82004/002080

nove in a |inear manner on the linear track 145".
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187 Sy @6@2\? fo@lﬁishglrﬁﬁ?ﬁe%&%}% pgfafaagwgfeﬂp@{s%(ggéevgces
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an chnd 606d, nlﬂe«pmﬂh@buﬁm stashmmlg6pm6’ adt 1363 ad or passi bl e
|ISh t he S s p;rd pol i shing unit 600c

u5| E@‘SRW eﬂCFSs%oFL[O slétg I nd of slurry and the

of i :r[eozas] SeElﬁ-ﬂtérrkcbr&dh@lﬁoliéﬁihg Slgiafhglsﬂﬁdoo e%tcsmpﬁmn
pol i rocess is eted in the t polis
00l 00 BEOE S5 s SO 8L 0,0 L (0L ngl T g
pol 388160096200 640, 866) 880,700 Bed TloarRBRbedWith BifershRld P13s. 135,
by the third waf er trans ort device 140" and then

serfs aexppplengiget” shpwusihe pohﬁizmg@ypatrﬁés 11008 seraprisiigrthe

trmg}gﬁéurg@\gmﬁﬁ(ﬁpmd'gbgc cl eaned wafers are then
transferred to t waf er out put station 460 by the

25out[BOA3Mha f eTurnma m@wé@ Figgehdiapé 44 sonodidaigdyr relge dewmd@@ fin
t heacgghan%!; Wit of Q@%cﬁﬁab‘@ of A i RESHn ﬁ@ést%g ;Jggegd Y hd

erence as conpri sing t he
polwaftrirelgy dwutes ISQ)mahe BOBkingmtsd§0.c500, 205400660680, sﬁﬂ@r

O Pl 301 e on A 50180 B e
ap pad &dpudevis] B8 echivgly, ob modifed wafehn exlayndenises Bix and 181y. In
30  Figs. 48 and 49 the modified wafer relay devices 181x and 181y are shown as
being installed in the polishing unit 150. However, these modified wafer relay
devices 181x and 181y can be used in any of the polishing units 500, 520, 540,
560, 580, 600, 620, 640 and 660.
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of the polishing units 600, the polisher buffer

stations 136 and the wafer transport devices 140. In
w@emwenal77¢ he pol i shing apparatus 11000 conpri SBGT/NS2004/002080

pol i shing 15 units 600, N1 polisher buffer stations

136 and N wafer transport devices 140, where Nis an

integer equal to or larger than three. As an exanpl e,
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co i Si.ng. t he ol i shi nits 520a,. 520b ,and 520c.

oo Rt s, B e By botact 1 iy RiaRa B9t o g

wafthé pivetirpmatiatise 188 Which is Reaar slante pwishihgasble 156. The
can be used .i nstead

enmodi nent_ of _the. invention that.
1% F%ﬁ@m Stepcs PfF’élpé‘Vﬂa%WFé@glslilégg iSTneynEed s the PV eigeuni t s
15Qnechbtiism SdfBort&r488 abH&conddBbatiOVR2 of 818 PivoliAPmBeanRA0 87.

of the present invention is described, Figs. 48 and 49
ar e'hsiserond dnsefiandis ipilospisd neas dhrerther ved 9f thepivetig mechapnism
ﬁaﬁ%ﬁ, mb@ﬁflgcgtgu ©8Ridd %&eiooﬁ?ﬂna%éﬂw 156 "TIRDivdEE meléigdnﬁ;ﬁfj

9 the nodi waf er rel a vices 181x and 18ly are

shopposisr 188dp pepneeted talthevprtioal drive mprshandsm hEP, which isyounted
Howev. Lfi r. 1el . ' X .and
19 i ot HE R L33 ol oy 3Y b e AT
520ablea®y. 560, 580, 600, 620, 640 and 660. 53 WO

20 77 0 . . nmodi £ i ed
el P L B S S G
18Jpadamiiadetp heP by pivaBa thegpiypiting shafigl 8¢h The pdsiiibn e the
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20 odetigtindfahchicoting B harisne 081 entegpedificdllpebyidystihgte hahte

18 hro the,pi voiin arm.183.. It. is al so

-0 detea U irirania St it Ban Ray tvieiadstorn Biedfie oty o
t 0 vehial dRive lechtgisihEgotcodBls Wrtidh0iotibh6f thé Moad/uflBadduf182
183. The pivoting shaft 184 is npunted on the top
surtpdeyngsthe pigotia mechaysmewmansrdss Yatically- a first

| oqagdse KlrheQise biBe RioHiFed %femal}a%mgn @?xﬁguc-gyﬁleffé)dtﬁﬁnt

| ocation K1 is | ocated near one énd o pivotin

25rme < Sheipohishiigznnit 0 by making dicessible enrasition éheravation g 154
t aklver tﬂéﬁ?lisggg tab® BBIARER S H{efrﬁs‘ggctﬁg wal§ cB¥OtrNghd

mechani sm 1 [ I'S rrqunte on t o] votl.ng nechnani sm
suphrefoess the @Boting poisted thedoddaméaad ovp 82 ishlse leseta/bei ng
ne%%@étﬁ/%ﬁa? carrier 162. When the polishing pad 155 needs to be replaced or

a new polishing pad needs to be attached onto the polishing table 156, the

30  modified wafer relay device 182 can be temporarily moved away from the
polishing table 156.
[00243] An operation of the modified wafer relay devices 181x and 181y is

now described. The load/unload cup 182x of the first modified wafer relay device
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The second location K2 is |ocated near the other end
of the pivoting nechanism 187, which is |ocated
wouigids78 he polishing table 156. The pi voti ngPCT/US2004/002080
mechani sm supporter 188 is connected to the vertical
drive nmechani sm 189, which is nmounted 15 on a bottom
housi ng structure 153 of the polishing unit 150 near
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operation o er relay devices
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20077650 PP BT B MR b BB A8 S R atereris

waflé2c and 1624 bpits kivogngrostidns CranX I, respactiedy,\ia fhersame manner

tran dev own J.n Fig. 49). Next, the
| 0ad %Bgfﬁm apdltglvi%%{eggﬁ%wifo]tgi)& to the wafer
20 oa[dmm] oadWithsefeiente tofig. b afmddifieduinhleup eafdr irdiy d&via

Jotion A Th | oad/.unl oad 82x is
Y o et ey i o meP S tha B AR han B Brcdga iy
by ;ﬁ)hbl’ﬂ@g MBS 6BG,F00 gid 720 dflﬂfel'tﬂébbﬁrﬁhxibﬁﬁon bhéRfibddo . 3O
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POShédifidll dbaf Qip WalG I LIHIR B8O Mo mﬁ)%ﬁ}oac%lhﬁ it sbbﬁld 182y
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2% herqegmepctadita asipeletpivasing shaft1lgd throyeh respative nivotiog wus 183x
18?a>ﬁd '1§33p"l‘ﬁ@tp%tlﬁé’sﬂahq 84 Yﬁﬁ&fntéd%‘i‘ﬁé’ﬁ{/cﬂﬁg nRRRdrdnP P8 70f

second wafer carrier Its prv tlng noti on
10 TBle piveting waehanismdAd icnpunision thespivetng nmshanism supporter

verigh C,d %V&tﬂl‘é@ﬁé%ﬁarhgﬁ sﬁ%&ﬁerr 18844 oﬁﬂected to the vertical drive

mechanism 189. The pivoting mechanism 187 controls pivoting motions A and B

o

X

30  ofthe two load/unload cups 182x and 182y by pivoting the pivoting shaft 184.
The vertical drive mechanism 189 controls vertical motion of the two load/unload

cups 182x and 182y by moving the pivoting mechanism supporter 188 vertically.
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162b by the vertical drive nechanism 189. After
| oadi ng the second wafer to the wafer carrier 162a,

wo b@4looadd unl oad cup 182x is pivoted back to tPEr/US2004/002080
parking position X. After the first and second wafers
are polished, the first and second wafers are
sequentially unloaded fromthe first and second wafer
c ar iﬂpéﬁ 16 Zhe madified dueb oup wafer t'clam dsﬁw&ﬂé dar e mlstelladaﬁ dre

u n F% alg%\c@g 26710 é %?/d 2?0 {Oﬁgaté% o B di %f e Es B\%‘% lé’Ped &

r el thy polishing ¢able8lI5p cldseiatn dlicewafertdairieeh lfﬁphnﬂmharetfbrey\m’é @fvstmg

;(n’ d&?% é,gﬁ%%ad{r@lotsﬁv oq%l 1%3)9 ?ﬁ{;)(f ﬁ%gﬁ gand Wq%)ﬁo& o%asc[:rrtlo Swafsr’

¥ esgeddrs.vel y, in the sane nanner as the first

ref@pgﬁi féﬁé‘i"'égl a i ceew g é@fﬂﬁaw Oozﬁwgf i:enrdgi;cé)}l)ed

devindeilusG86d,ithe mcamm &ﬁib&tovldetliﬂnﬁﬁ tEH® @;wcma%mfort he
|nvent|o€§% ?t (P és B t he O|IShIn units,

6 SO%na?%n PLpatgs sgpdesqribe (g?rglsl lllﬁtl‘a'ieﬂv limﬁ SC8PF ¢ he invention is
destebk defhed bl the o@ms §1gﬁﬂ§edéhe¥eﬂpanwﬂﬂéﬂ QhivhRgsodi f i ed
dual cup wafer relay device 686. In the nodified dua
cup wafer relay device 686, two | oad/unload cups 182x
and 182y 25 are connected to a single pivoting shaft
184 t hrough respective pivoting arms 183x and 183y.
The pivoting shaft 184 is nmounted on the pivoting
mechani sm 187. The pivoting nechani sm 187 i s nounted
on the pivoting nechani sm supporter 188. The pivoting
nmechani sm supporter 188 is connected to the vertica
drive nechanism 189. The pivoting mechani sm 187
controls pivoting notions A and B 30 of the two

| oad/ unl oad cups 182x and 182y by pivoting the
pivoting shaft 184. The vertical drive nechani sm 189
controls vertical notion of the two | oad/unload cups
182x and 182y by noving the pivoting nechani sm
supporter 188 vertically. 55 WO 2004/070778

PCT/ US2004/ 002080 [00245] The nodified dual cup wafer
rel ay device 686 can be installed in the polishing
units 680, 700 and 720 so that the pivoting shaft 184
is positioned over the polishing table 156 closer to
the wafer carriers 162, and therefore, the pivoting
point of the |oad/unload cups 182x and 182y can al so
be closer to the wafer 5 carriers. [00246] Although
speci fic enbodi nents of the invention have been
described and illustrated, the invention is not to be
limted to the specific forms or arrangenents of
parts so described and illustrated. The scope of the
invention is to be defined by the clains appended
hereto and their equivalents. 56
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WD 2004/ 070778 PCT/ US2004/ 002080 WHAT IS CLAIMED | S:

1 1. An apparatus for polishing objects, said
W@pEanal’os conprising: 2 a polishing surface; PGI/ES$2004/002080

obj ect carrier positioned over said polishing surface;

and 4 a |oad-and-unload cup configured to be pivoted
to said osdi?m S5 carrier about a pivoting point over
sai WHgdI AYEYFFace so that said object can be 6
transferred from said | oad- and-unl oad cup to said
object carrier. 1 2. The apparatus of claim1l further
Iconlpr i siAwgpaargws fmgolishjngob)ectar saidewppdatpoeintpirisingd over

ai d polishi and wherein said
%Soad and- unl ggdﬁsﬁfn §IFr(?ace’?, further configured to be
3pivoted to Smob_]emcamdrmbqtlenﬁdowarsaldthsmngslmdhceaaﬁcbcond
44 obj ect can Poad n Eae({ rueoé][f1 #,9 Jga andd L{) g[)ad
cup to said 2e80R et 8 é‘%‘ﬁ g pe piyotgd torgaid objec
sapparrédr alsouod vabﬁngpoint fouesrtshld tpolishifprsufhdego shas exddolslect can be

gs aﬁd n%?gct'{;org g"?lfl ?Oéﬁ'aﬁ%li@‘?’g‘gci‘@gé g‘%b&ﬁ?g 61 1{3{\9/ OEJ g :j n: ° over

3 said polishing surface so that a second object can
be transferred fr sal econd . 4 | oad nd unl oad cup
to %ai dsljé‘ﬁf‘@@fa“b* %ﬁnﬁ’&r coﬁﬁlsﬁlﬁﬁé?“&’flgg JBFt IS m 1

of UrgobigibndaQIVer dakdl ﬂﬂﬂlshn?g ArHEs atwRdbie did Rﬁﬂfah&-ﬁnload cup is
positioned, over said 0|IShIn sur f ace;

o ke CopfievEddo binpiated Waldésmﬂ le@%t&a%r ffbth'ﬁl areead 1o

ssai cﬂ!)% &t SRDR %ns?@%e%cﬂon?ﬁ'icf lofd-afHidadRup RERRIGeRIN VbjB0
poi nt over said polishing surface so 5 that a second

Sobjs@¥tercan be transferred from said second

| oad- and-unload cup to 6 said second object carrier.
1 5. The apparatus of claim4 further conprising a

It hi¥ d oHjeepparasysraf elain® 1 fierthier ¢ameiding wesecond ilehdpotiuslonhoup
ur I . .

% ocafifirsd BB il GRS BB oRAdeHE ROt B oy

3be spid\poiiddng wrfae o thanp sd:odd oljpcat can ledransfemredsiporh lazitl second
third, é)ngj_ ,q&an. he. .t cferer ed fromone of said

4loaaa ﬁ?p ad c(,l E}J d"%% d second | oad- and- unl oad
cup to said third object carr| er. 57 WD 2004/070778
PCT/ US2Q04/ 002 80 %1 aratus of claimi4

¥ urt her 105 ARRATALYS RS © H’PM“ PI'8 obj ect 2 carriers

2posi tioned oy SdcosPtech @Arha’rpoﬁao@drofva@ald palshivdwFféd) and
sai d | oad- and- unl pad is further conflcﬁured fo

3be pivoted t®SEed! 0?4‘7?%‘1%‘251‘1@8? cenfigpied fo Repiydied togaid

4 higegbntt ij%th:ﬁFrlei; %bupﬁsetc&ﬁﬂﬁ@&fng @8int 6RPYaI@pdlishing surface so
| oad- and-"unl oad to said third object carrier
5 that a second object can e transferred from sald second load-and-unload cup to

6  said second object carrier.

—

5. The apparatus of claim 4 further comprising a third object carrier

2 positioned over said polishing surface, wherein said load-and-unload cup and said

|8

second load-and-unload cup are further configured to be pivoted to said third
4  object carrier so that a third object can be transferred from one of said load-and-

5 unload cup and said second load-and-unload cup to said third object carrier.
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5 and wherein said second | oad-and-unload cup is

further configured to be pivoted 6 to said fourth
wobjoaoro7csarri er so that a fourth object can bePCT/US2004/002080

transferred fromsaid 7 second | oad-and-unload cup to

said fourth object carrier. 1 7. The apparatus of

claim1 further conprising a second | oad-and-unl oad

lcup. 2 Chedppguatusdf d:la:inbfleﬁpﬁlmmoaqbrising thirddnd ﬁjuethk)bj(ee(r r ier

ab ut. sai d a 3 seco

’c a%a%lgrstpf) Hgl%e °Fer&9‘firp8 r%%%“a% Y c%wlreae&a S g’a v ﬁﬂl‘ %‘&}"ad

3cupup B fetet configalefl eche pieated 1Brsa1d thifdl ob]'d&Ecaﬂﬁmab ataus thixd

cla n11 f C risi : ond o arri er,

o PSR BT ed FRsRie G ot Sttt SR Rt edfier

5se aﬁmdzhéreﬁa@ala@eboum loadend-uiflogdthiigfurtRe cbﬁﬁgmeedab ve bﬁ'dteﬂ 0
ect carrier a out S i.vot.i

a0 16 sk Fors BRiEGEg o bt b, son he Al Oy B

7S €GEYdEd l&aan@ﬁﬂomu@ws&muﬁpoﬁ&t@aﬁﬁﬁond obj ect
carrier. 1 9. The apparatus of claim1 wherein said

| oad- and-unl oad cup includes a 2 wafer handling lifter

1t hat camn%g&&& lofahily1 fxhend nbﬁ\g b @@encﬁl%h&ia&mrﬁsatd cup

onto said ect carrier an sai d obj ect
2f r Gemfigared to bp éky@teé trspideabject cagnipr ahoqfre&l% Biyoting POFE ISP 814t Mg
3¢ 0 bJs@c%hé oPﬁ&'cgn B €L IO s8il S onf 10R4- \Aﬁ)& hlﬂgadaéﬁp Pk
be pol’ished to an object carrier about
4p|@bﬁﬁﬁ@ﬂ§blnt over a polishing surface; 4 Ioadlng
said object onto said object carrier; 5 noving said
object carrier so that said object on said object
lcaﬁrierThﬁmnmmpkaﬁddnohﬁm&mdmpmﬁﬁsging surface; and 7

,polishing said o ct. on.said
200 2004] 07075 ESe Bt b A bl RS B
3 cI ali m 10 furd Mnddmdpmdmnhgd ) qmnﬁgmr_edlg) te phecaitd sald

seco ject Jier
sanstiond beet Bt SR S ying BF G 5 » Seond kst o
50bj Jtl@ﬁiferﬁﬁaltfﬁ)m‘: silidlseS@IA641-fldmidad eay fol seid secondrobjedt@asiat.d
second object carrier so that said second object on
said 6 second object carrier is placed on said

1POloi shi MBe spafafs OF clail %h&@ﬂrﬂs&ﬁ i6¥d-ahduflod & THcIRRs act
on said pollshltgﬁsurface 12. The met hod of claim

211 Wk handling ifter (hatean banypriéslly gtended toslpadysgiderbjechpnio said d

32 Bbjsetdaftflr Bd lﬁ@daﬁ s o684 ffbﬁ’d &% otjetdidgs pivoting
first and second | oad-and- unl oad 3 cups about said

pi voting point.
1 10. A method for polishing objects, said method comprising:

2 pivoting an object to be polished to an object carrier about a

3  pivoting point over a polishing surface;

4 loading said object onto said object carrier;

5 moving said object carrier so that said object on said object carrier
6 isplaced on said polishing surface; and

7 polishing said object on said polishing surface.
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1 13. The nethod of claim 10 further conprising: 2
pi voting a second object to be polished to said object
w@aros®a77@bout 3 a second pivoting point; 4 |padiusmo4/002080
said second object onto said object carrier; 5 noving
said object carrier so that said second object on said
object 6 carrier is placed on said polishing surface;
land 17 pdh¢ siethnd ofcdiioh Wduwled cobprising: on sai d pol i shing
surface. 1 ' f . -
2conprlsmg éémnég%mgﬁh%ﬂéggéRgb&gﬁg@?a€§£@§8%gﬁf§ﬁga
3toabms$mdmdmmhgpmm:carrler 3 about a second pivoting

poi nt; 4 | oagi d second
‘obj ect carri g’?‘?g% ﬁ%??c%n%co élecaor?é%aé‘ﬁﬁfc%(}o()bé T er so
sthat said s em@ﬂdg seid mbndﬁbja:acaﬂrler@o siec ﬁuitdseodind&fbject on said

carrier, is aced polishing.surf and 7
spo Pt aheeipaiec s o diRe S ST EHAN <hi ng
7surface.  59pdichid®Edd SeCOnd/dhjdEdn $4RRANIKNIADA0BGe. 1 15.
The method of claim 14 further conprising: 2 pivoting
a third object to be polished to a third object

icarpi er Tabaéthod 3f Q4 nfwlf;baélﬂ sl Pi9bliddhfRAIH kst @ngctf‘aﬁd ghid
second, pi yoting point; | oadi ng said third object

2onthevesiag gt sapd f‘feaonémb@eft m@%e.s |P§Ptln%ﬁ‘ﬁb“%ﬂdr$5°°§§ {Qadepi-pgload
3Obkﬁ§§ﬂﬁ§ﬁﬁkﬁﬁw§ﬁgb&ﬁ{ said third object on said 6

hird object carrrer is placed on said polishing
surface and 7 polishing said third object on said
polqsshi - od of claim15
lfurtherqg%ﬁ%??gﬁﬁgmnguﬁgv%%Pﬁgﬁzﬁ ourth object to be
2pol i shed t o pivétingratsacandjobjeet te e polishedtoshid abjeetrvarrist about
;sal t and said second pivoting point
thaqw%h¥3%%@g$30#$ 4 said third object; 5 |oading said
4f our t h obj ectoading snidsicohdf abjact tnto tsq@cltjeat aarrieer ; 6

noving said fourth j.ect carr sai.d fourth
Sobj ect o sariing S OHEafPL B s piebR] o S i b
6S aicdrriedlsi ptdeedign suitt podisking amﬂtca apdl i shing said fourth
object on said. polis r.f ac . appar at us
For “pol | Shi nEpbbRe e et e Fhid ediBBipRRFng. 2
at | east one polishing surface; 3 a first object

carrier positioned over said at | east one polishin
1 14, T?le method of claim 10 further comprising: P g

2 pivoting a second object to be polished to a second object carrier

3 about a second pivoting point;

4 loading said second object onto said second object carrier;

5 moving said second object carrier so that said second object on said
6 second object carrier is placed on said polishing surface; and

7 polishing said second object on said polishing surface.

59



4 surface, said first object carrier being configured
to hold a first object to be 5 polished; 6 a second
wo@bjoeoto7carri er positioned over said at | east PCEUS2004/002080
polishing 7 surface, said second object carrier being
configured to hold one of said first object 8 and a
second object to be polished; 9 a | oad-and-unl oad cup
1com5iguTbﬂnuho¢mfdmmuédﬁbﬁbmsnmwSh@d first 1o and
second obj ect. arrl S ne '
2and second onrl)vo C ﬂﬁ{d %% e%ttro {i tp l?é glijgégg%ﬁlélg%%ﬁtd
3 0bpmecdf saﬂrplivmg poiatreakd 3&id momdbplsotﬁngt;roam;s port d ev | ce
configured t r ansf ai i rst
tobj ecis to dmTSBREN Bdatb iRl B S0 vo
5 2004/ 070778 mévingd S2r00nd Glﬁjé?@smleﬂsoltﬁat saith elmﬂmbjecammdof
g}%%%] wher ei.n sai.d at. ﬁt on Eollshlng surface 2
F?%%?ﬂ%mﬁméeEaﬂﬁpﬁﬁ g MRS AR aces, and
7wher ei n sai gholiikHisd sa@bthRé bbjé@lohissitl pblishing spidisiet i oned
over said first polishing surface and said second
object carrier is 4 positioned over said second
1PohShi Nge bthb@Elaikh 1$%rthEh@o rsa{gat us of claim18

further conprising O|IS(§%§ surface; 3 a
2third obj ectpltﬁmglaé‘Pu‘@d%’Jeﬂ‘Gr‘?éé’O’éﬁhé‘?t prth ohjgey carrier
IOOI fAfBing pdnted sAd ecoRE PRNGigQR M fHafdisel GRgh
ab%%h?@oﬁﬁﬁéﬁ&)n%g ﬁnveg betmee% 61§g?d sec&ndsan
4thﬁmdﬂuﬁﬁ t;carriers to transfer said one of said

ssecond obj ec atﬁlggjsa dofirtth g‘écq oBis5i6 tfoutﬂﬁ’i o@]%@t Qfriesal d

second and t j ect carriers. aratus
6of cl ai m 19 mbengsaid @alrtldolﬂcqts@rrlemdhﬂidaléﬁwrthlﬁz Jeelt on said
gol I N hI o% ct can%’elilg_g }gf?lc%& ‘f‘ﬁga&}d g&l gﬁ?a% aﬂfla l'i near

on |gur ara us o aim 18 further
gconpri si ng: pdlisihg saill fondh dbigjest toh sgd polsshinggudacef aces; 3
third and fourth object carriers, said third object
carrier being 4 positioned over said third polishing
1surf7ace Ansgpdiathofer pdlishibg ebjects, anidiappardies cognpriSing:
posi ti oned over sald urth ol ishing surface; and 6 a
2second | oad- %ﬁ st e 8l é%ﬁflgured to be noved

sbetween 7 safifdt dujck @brﬂé}q)o&amadtbvmjaﬂcat leg@bfid golBhihg
transfer one of sald second qbj ect,

. ect
4anquiiace owid iisiabjestqarrics bejng C%Tﬁgglaﬁfiéo li“Hﬁl p gr%ﬂlae %’
Sobggﬁgwgarrlers 1 22. The apparatus of claim 21

rein said first, second, third and fourth
6 a second obJect carrier positioned over said at least one polishing

7  surface, said second object carrier being configured to hold one of said first object

8 and a second object to be polished;

9 a load-and-unload cup configured to be moved between said first
10  and second object carriers to transfer one of said first and second objects to one of
11 said first and second object carriers; and
12 an object transport device configured to transfer said first and

13 second objects to and from said load-and-unload cup.
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2 polishing surface are positioned in an L-shaped
configuration. 1 23. The apparatus of claim 17 wherein
W@ ahod/or@agl- and- unl oad cup includes a 2 waf er heemiUs2094/002080
lifter that can be vertically extended to | oad said
object onto said 3 object carrier and unload said
object fromsaid object carrier. 61 WO 2004/070778

1P§IB.U82 Qﬁééﬁ%&@,&%f cl(]jiim? #7 whersimtshia dtz &t oRojolishihg@irface
obj.ects, _.said method. conprising: transpaorti an .
2o b R} 51 B GFord RSN 375 tnd TS Bl re g ogarier s
3D hokiforfedi oferl sQRIGirapishi QR EFadelbRd kAd SRoRDISE: chéis er ,
said gbject 4 carrier being one of two object

4c apepifipiedioyergidsgeond plishBg $UEE- unl oad cup can be 5
noved; 6 | oading said object onto said first object
carrier; 7 nmoving said first object carrier so that
15aild- objTke aprsratusif glafy §& furthey copipEsipg:carrier is pl aced
on at | east dpshi urface; 9 polishing said
“obj ect on sa?g%g&ghéehg{sytsra%%c} pol i shing surface. 1 25.
3The met hod o# thindabieptxgrriey pesitenned oyep sd1¢ thirg polishing\surface;
Saifyl oad-and-unl oad cup to a second object carrier to
3 transfer one of said object and a second object,

s5sai d second @okjcend loadand-wroad eiym gonfigursd éo lef meveid detvween
obj ect carnr| B |.oadi ng f .sajd j . Sal
SoesBiaeGR sl oBeu el B il BB iopd Bteg 36
7no\al thigd sjed tcaeardaid kijcewd anddhird @jecs cartierat one of sai d
object and 8 said second object on said second object
carrier is placed on said at |east one 9 polishing

1S urdpac e ThaBgbatduspdklain i " Fhesia soill 4] dcaldjad third palishigd
second obj ect, .on sa%g at least . 11 one polishing

25 urSpERcss atp Pogtioneddn #URGIBEPTHEUTRTIG m 25 wherei n sai d
nmovi ng of said first object carrier 2 and sai d novi ng
of said second object carrier include noving said

if i rdt  adde serseies of glapgn | & Byrthergompelsiae’so t hat sai d

0bj ect on saytglahd furtl BbiRRIngGAAdegr 1S pl aced on a
first 4 polishing surface and one of said object and
3sai d second Bidend fayrth ehieet cawiersnepid third phieicargigs haing | s

odh Do A DR D050 5 e Rl en i

sc| gionitigBedfavet daisk fourdnpnlisking sprface; and

6 a second load-and-unload cup configured to be moved between
7  said third and fourth object carriers to transfer one of said second object, a third

8  object and a fourth object to one of said third and fourth object carriers.

1 22.  The apparatus of claim 21 wherein said first, second, third and fourth

2 polishing surface are positioned in an L-shaped configuration.
1 23.  The apparatus of claim 17 wherein said load-and-unload cup includes a

2 wafer handling lifter that can be vertically extended to load said object onto said

3 object carrier and unload said object from said object carrier.
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2 noving a particul ar | oad-and-unl oad cup to transfer

one of second 3 object and a third object, said
w@asogioourrar | oad- and- unl oad cup bei ng one of sPETIU&2004/002080

| oad- and-unl oad cup and a second | oad-and-unl oad cup

to a third object carrier; 5 |oading one of second

object and said third object onto said third 6 object
Lcal4.i er 4\ metimobngplistanglotjérits; chidinethot canaprisigt so t hat

one of second object and aid.third objegt on.said
“third obj oot g and e%ﬁg‘%gﬁag‘bshe‘lamtaﬂ?ﬁ%da““a&“ﬁ’% PRy
3surface; 9 modnglQidiord-sidiungpadep wf anodiotd@rrizh)sediobjred

said.third object on said third. 11 po]i shi surface.
43 bapiehcis P b fostikel Srfbrs 8 i i DR ED o0 e
5 MoyHoRgi;a second | oad-and-unload cup to a third object
carrier to 3 transfer one of . fai d second object and a
Sthird objectlo? n?gdalsioqbﬁﬁt%@wg B S

71 0ad- and- unlHEncdaRi first BjckbOsskAd sOMabld SRt biSkaid st
transfer one of said second object 5 and a fourth

8 obPRIEE! camieT B RCPhORA deagiiong BPliFhEg SBIRRFeObj ect and sai d
ot hird obj eCtpoRgiif s ehjcbt biafdht MAbERE pSRALI R One
of said second object and said fourth objecCt onto said
8 fourth object carrier; 9 noving said third and
fowsth ol B8&hof 6 hs .of said 1o second
1objlzlect andtﬁsa? d@f{cﬁlr& g’gﬁgé%@ﬁ ﬁggl idthird object
2carrier is phexegisaghload-andiuntbadiciip focl seednid ofjeshoafrigcts and

? s Ve SRR A R onBBeRRL LB MBLLAET bR

4 pobnesdfisaig twoobjacearrarsd 13 pol i shing one of said second
object and said third obj.ect on said 14.thir .

bol + shi ng. sdridnashe phsGrbTE «8lnitordinleBtplpidssond
6 sabbjedtenriict) obj ect on said 15 fourth polishing
surface. 63 WD,2004/ 070778, PCT/ US2004/ 002080 1 29. An
Tappar at us f dPrOIY §2 C?F@ld(?g]e‘ét(ﬁa‘éf}er Sufhef anp L5l QRyect and

8 COBRAM besbitDobjekt b b:5d scdbll chRLOAIKIPHN pladati BY sl bit18ast @RC

of said first and second 3 polishing units

9 coRpIshingsheface:; andr st and second pol i shing surfaces; 5 a

pfirst obj ecgaoﬁﬁ{iﬁé &e oP 934 bhiER8Rl Q¥ElecSRI dbiekt drSdaid at Jeast
pol i shi ng surface, said'first object carrier beilng

11 copid Rpbislaiag swfaed| d a first object to be 7 polished;

1 26.  The method of claim 25 wherein said moving of said first object carrier

2 and said moving of said second object carrier include moving said first and second
3 object carriers so that said object on said first object carrier is placed on a first

4 polishing surface and one of said object and said second object on said second

5  object carrier is placed on a second polishing surface.
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8 a second object carrier positioned over said second

9 polishing surface, said second object carrier being
waeomitiognared to hold a second 10 object to be pol/UStved)02080

11 a first | oad-and-unload cup configured to be

pivoted to said 12 first object carrier to transfer

said first object to and fromsaid first object

1 calti erThe m@hegwf clim 35 Swdheredmppiszigand- unl oad cup

configured t ' ) ' '
2arrior to rroan HEARladend fuS doRSERGAR, ikcona
3 saplgest enda third bbjeot paid paridamlar laad:anddlodd cup beifgeone of said

tr [ ce nfi to transfer said first. and
* oo AR R OB PR R R aio 1 4 0 Rbicild
51 oad- and- unlloaiihgoanp of @bomitobjeetatd saidahiaf objcc®otakad fhindst
6arc1:$l7.%§cond .polishing units. 64 WD 2004/ 070778

PCIPESSH 0% 002080 1 30. An apparatus for polishing
70Dbj ects, saimovagaldahindolgenpdariied sodhat dncofi3edons bbjeg and

surface; 3.first. and second.object carrj.ers . positioned
5 ov e 5 B droid i R Fartal SEsed @ il SoyBiae purfies
gcaakd er being configured to hold a first object to be
5 polished, said second object carrier. bein o
10confi gured tH?ﬁﬂB‘Pgaonﬁ 0§ éﬁ‘%‘?f{n(’bdﬁff @Ejtsa{ddhlﬁ‘éObJ@% BB F3id thirg,
11 Sap8lishingStrfaRd second object carriers being further
configured to 7 independently polish said first and
second obj ects on said polishing surface. 8 a first
1| 00 anghnligorciiin @ RirhGidhthrisighe Pivoted to said
first 9 object carrier to trans gr said first object
2t o and frommeyie 4 jeeed loadrandtuntoad pigeto;a thirdiobjadd carrier to
se I - f | Y
2 G Ay oR2HE IR ARa G B oL Sk ol oy
4 obJoed-and-onlaabcuprio afsish dbjsetcamidr ljapster ont2f sad sdcend object
31, Th ratus of claim30 wherein said first and
Sse%%dnadﬁpgﬁ)gggcﬁd-unl oad 2 cups are configured to be
6 pi vot ed aboubadiguak iofighideteridobieerandsaid dhipidbjehomg sasd

supface. 1 32. The apparatus, of clajm3 r.ei n _sai.
7 ol Rl A s e et Sheckarglut Oy deh S S
8 | i fdueth objeadcair be vertically extended to |load said
obj ect onto said ect carrier and un|oad sai

3 0bj d
90bj ect fromBHine Bish ta{eé arfpyrneqbjecy cagrers go Wéft%‘SQ? vt
10 POLdcit HHjec? R Paldthir® abjétt BE 541 third @BJREd cairlRgis placd ¥iPh tHid
a first object to be polished to a first object
11 ¢ ap9lishing surface and one of said second object and said fourth object on said
12 fourth object carrier is placed on a fourth polishing surface; and
13 polishing one of said second object and said third object on said
14  third polishing surface and one of said second object and said fourth object on said

15 fourth polishing surface.
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3 positioned over a polishing surface and a second

object to be polished to a second 4 object carrier
w@omunioomed over said polishing surface; 5 | oaPkTgS®a#/ah2080

first object onto said first object carrier and said

6 second object onto said second object carrier; 7

i ndependently noving said first and second obj ect

Icar2% er Ansappahtat for Pokshing objecist saidb;‘pparatu@ corspisthef i r st

obj ect carri and sai i d, secand
9 obj ect car rﬁlrsé?ndgsre‘éondr%ﬁ&énﬁdlél it Ieé%pcffg%lggs gﬁnqs%?f’ &
3polposikhimgurstscbapisinand 10 |ndependently pol i shing said
first and second Qbje ol i shing
‘Surface. 65 WO 20@'&’1*’6'%??%‘?&%#‘ %ﬁfgﬁozoso 1 34.
sThe met hod of cl aélmsﬁdbjawm@&rlpoﬁﬁd)&d@Ivmhidffﬁstlpﬁﬁéhﬂ@eS
|vo%1 $.d first 2 ect bo t ﬁ I rst g@votlng
axi SSRGS 4] Hrst ohiest cagpgn 8 g&‘é‘f PEUERA 1 %‘d§aﬁr~‘8 Eidnge
objRGthed3 about a second pivoting axis to said second

object carrier, said flrst and second 4 plvotlng axes
%eing | ocated ovetSeEandPbisst Gaser pesitines ques said sepgnd An
9a|o %h'sﬁmgssufrﬂaee el 'se%Bhd‘&)J&bba?ﬁ&%em%%bﬁﬁg%u%% #b14% second
npri si ng: 2 at |east one pol i shing surface; 3 at
3@ eé@ﬁwﬁﬁ@e@BP%@@ carrier positioned over said at |east
jione polishing 4 asﬁllrs{ la&ﬁand%n"l’oaﬁ 'cﬁﬁ Eodfgﬁ@fi agk JH QP said
sald at [east” 6 one

cup_configured to be pivoted _ ] €
120 b fssttobiest qarriar taangfer @alcbﬁnsmhmgt%@nﬂ dropmsaid fisigbgact earrier;
uir object to said at |east one 7 object carrier;

an a second | oad-and-unl oad cup configured to be
14pi vot ed to sai d atseoriddamstandrmload pereontigured @rbeeplmmd to

5: g: gldps gtogﬁ(étp g]{rleta tl%gggrasgf’dfsgéop? g‘,ectgfn %%Fr’!)n%ﬁ%ld second

16ap ijcat ¢asrie@f andl ai m 35 wher ein said pivoting point of
sald first and secon oad-

ot o over b SARR AP TOIoe G A A Taer SR Pzt Bnd segond

1837 .objde tepppfiéth bsid Gfst Sildasedtnd foddhipd-ehldas aipd odkt 1b£66He of
rface 2 includes first and second

one polishing s

wpoﬁ?@:rH@“@ﬂ??%ﬂ@%”@H@”@ﬁrd at | east one object
carrier 3 includes first and second object carriers,
said first object carrier being positioned 4 over
said first polishing surface, said second object
carrier being positioned over 5 said second polishing
surface. 1 38. The apparatus of claim 36 wherein said
at | east one polishing surface 2 includes first and
second polishing surfaces and said at | east one object
carrier
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3 includes first and second object carriers, said
first object carrier being positioned 4 over said
wo 2oogt07q3e8 | shing surface, said second object CBCT/U82004/002080
bei ng positioned over 5 said second polishing
surface. 66

.

30.  An apparatus for polishing objects, said apparatus comprising:

2 a polishing surface;

3 first and second object carriers positioned over said polishing

4  surface, said first object carrier being configured to hold a first object to be

5 polished, said second object carrier being configured to hold a second object to be

6  polished, said first and second object carriers being further configured to

7  independently polish said first and second objects on said polishing surface.

8 a first load-and-unload cup configured to be pivoted to said first

9  object carrier to transfer said first object to and from said first object carrier; and
10 a second load-and-unload cup configured to be pivoted to said

11 second object carrier to transfer said second object to and from said second object

12 carrier.

1 31.  The apparatus of claim 30 wherein said first and second load-and-unload
2 cups are configured to be pivoted about pivoting points over said polishing

3  surface.

<1 32.  The apparatus of claim 30 wherein said load-and-unload cup includes a
2 wafer handling lifter that can be vertically extended to load said object onto said

3  object carrier and unload said object from said object carrier.

1 33. A method for polishing objects, said method comprising:
2 \ pivoting a first object to be polished to a first object carrier
3 positioned over a polishing surface and a second object to be polished to a second
4  object carrier positioned over said polishing surface;
5 loading said first object onto said first object carrier and said
6  second object onto said second object carrier;
7 independently moving said first and second object carriers so that
8  said first object on said first object carrier and said second object on said second
9  object carrier are independently placed on said polishing surface; and

10 independently polishing said first and second objects on said

11 polishing surface.
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1 34.  The method of claim 34 wherein said pivoting includes pivoting said first
2 object about a first pivoting axis to said first object carrier and said second object
3 about a second pivoting axis to said second object carrier, said first and second

4  pivoting axes being located over said polishing surface.

1 35.  Anapparatus for polishing objects, said apparatus comprising:

2 at least one polishing surface;

3 at least one object carrier positioned over said at least one polishing
4  surface;

5 a first load-and-unload cup configured to be pivoted to said at least

6  one object carrier about a pivoting axis to transfer a first object to said at least one
7  object carrier; and

8 a second load-and-unload cup configured to be pivoted to said at

9 least one object carrier about said pivoting point to transfer a second object to said

10  at least one object carrier.

1 36. The apparatus of claim 35 wherein said pivoting point of said first and

2 second load-and-unload cups is located over said at least one polishing surface.

1 37.  The apparatus of claim 36 wherein said at least one polishing surface

2 includes first and second polishing surfaces and said at least one object carrier

3 includes first and second object carriers, said first object carrier being positioned
4  over said first polishing surface, said second object carrier being positioned over

5  said second polishing surface.

1 38.  The apparatus of claim 36 wherein said at least one polishing surface

2 includes first and second polishing surfaces and said at least one object carrier

3 includes first and second object carriers, said first object carrier being positioned
4  over said first polishing surface, said second object carrier being positioned over

5  said second polishing surface.
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