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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.



1s As the nunber of polishing tables and wafer
carriers included in a CMP equi pnent is increased,
t he arrangenent of the polishing tables and the wafer
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SUMMARY OF THE INVENTION

[06006] 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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15 objects to be polished to one of the first and

second object carriers, and an object transport
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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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[0012] A nethod for polishing objects in accordance

Wi th an enbodi nent of 15 the invention includes
pivoting an object to be polished to an object carrier
about a pivoting point over a polishing surface,
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Vgg\t,\g : Jegtég.géegth plaged onyt 1¢asione polishing surface, and polishing the

object on at least one polishing surface.

[0014] A method 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,
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.




polishing unit of Fig. Ito show wafer transfer process

by one of the wafer relay devices of the polishing

unit. 15 [0020] Fig. 5 is a top view of the
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accordance wi th an enbodi nent of the invention. [0021]
Fig. 6 is a cross sectional view of the |oad/unload
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showvenfpmocess sequence in the polishing unit. [0024]
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i nvBRIEDPESCRIPATON RTHH DRASVINGS ocess flow di agram
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[0024] Fig. 9 is a top view of a polishing unit in accordance with a first
alternative embodiment of the present invention.
[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.



[0035] Fig. 16(b) is a process flow diagramfor
processing wafers in the. polishing unit of Figs.
15ga% and 15(b) in an alternative nmethod. [0036] Fig.
P04/07¥%Hp vi ew of a polishing unit in accor BEREE2004/002080
with a fifth alternative enbodi nent of the present
inventi on. 15 [0037] Fi g 18(a) is a process flow
rs.in the polishing unit
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ac cpolishing enmﬂmgsahs@) apb t15(b) BQn altérﬁeftﬁalﬂgthﬁd enmbodi nent
pres ntlon . 24 1's a process
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pr epdishing mitofHignn7. [0047] Fig. 25(b) i s) a p[er spei:t ive
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[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 processmg wafers in the
polishing unit of Fig. 23.



10 [0051] Fig. 28(a) is a process flow diagram for
processing wafers in the polishing unit of Fig. 27(a)
in an alternating nmanner. [0052] Fig. 28(b) is a
WP 80020778 ow di agram for processi ng wafers i nPEHES2004/002080
polishing unit of Fig. 27(a) in a simltaneous manner.
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Figs...45-47. afe tQp vi.e of a polishing apparatus in
acc glgﬁwgémwflﬁg. Zgﬁn %_?"@\ﬁﬁan@%%nﬁ%'nt of the present
20 nVEROSEIon.  Bigl 062 jophiidy ofbolishi WitdR adto@MhcRfwith a twelfth

lishing unit.of Fig. 2 caonpri,sing nodified wafer
Pgl !Q??nifg\gﬁf‘:“é dp“enggégermgﬁ% f%ﬁ"l’?-an enbodi ment of the
i nVBOsTIon. FigORGS h pFocess f149 diagras fo@ﬂoidgﬁﬂé Wifers Rethe

o) il W g §1 oV ce of i

[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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[0067] Fig. 50 is a top view of a nodified dual cup

waf er relay device in accordance with an enbodi nent

of the invention. 10 DETAI LED DESCRI PTI ON [ 0068] Wt h
WRPWHEHEB to Fig. 1, a polishing apparatus 10BCT/US2004/002080
conprising a polishing unit 150 in accordance with an
enbodi ment of the present invention is 15 descri bed.

et ARG LSRR O B e
st atwﬂna&mmanbudﬁmntbfthmﬁp@ntme@ubrﬁe 140 and the
DocdMIE, cdibe A dn REUch rvels opErie apiiin R ecsppsarsi
obj wteightmnlmdmmt ofthepredeyt ihteatipn| | shi ng appar at us 100.

The fer ut s at.i on, 130. can al accompdat e
sjlem@g;n uct oPrlé\?\‘/g et‘H%VY of fLRPlishipg ﬂggt&gﬁwr-wgt he
p ol |n$¢tl‘uﬁag vm}@naerlqt %wlcés)ﬁ accBhianwa;fnﬂllranl eﬁilbddnnléﬁtébtftl@finvleﬁt%n
con to o tiple slots to
acc hat e Fln% H? 1551 18P \‘f\}g?vg’g @1 g'}J %F relay deyies,of Hig. 48.
devil8M7]L40 iFg. 6O isfd tgpiview of @ miotifies el cupaiBerselRLdsiRe h
the a%ﬁce'\pi% ennsntg?t | lcj)quhbeO and the polishing unit

1502 \ore specr - transport 25 device
M40 is conflgured to transfer mafers bet ween t he waf er

|np | oad/ unl oad cups 182x and 182y
R e s bed

50, as described in nore
det ai l beI OW. The waf er transport device 140 may be
Sit onya ear k 145 ,such that the wafer
tr aﬁﬂ%gdt devfhcrg “EARe tﬁgg‘rg\/alehF %appﬁ"ﬁ%%\i 00 rommEPng#
t he pd)hShmgunlt t dk atwprdandel withedn eﬂibbdﬁﬁteﬁfﬁ‘)@' e pEesént (ReMtion is
fer transport devi ce

ho n, exa

i40%‘§beg‘zﬁ%rl §é §S¥18%8%€*8 p(g;l}s hing gpnasng| 140.a Thgpolishingy -

t r anpphatus 10epnvafera wafariamo Ethtuﬂﬁ\go elavatétgra@m B&vice 140 )

ur to conprise ual robotic arnms suc

tha%@e&\?\gl;uéguw?%rqsport devi ce can handle two wafers

at [069]i me. THeheafewifnan srhﬁa’mlsp aedonﬂeuéteseseﬂa&@ndmrbr Refeil 03 0
WD 2004/ 070778

conf | o turn ovye .
o b3 rto oits o BF hotbRedih S wovirimeppmanifte e, o
20 gewp.fgrl ingsiht istagonmmcariﬁﬁb e&a@imh@uatd%enm@ﬁcﬁ&tgi wﬁrglts él‘?att ﬁathde on

1 erence, t i gs an t he

ol 1oSh PG Y e e HiGE geiius S e el inpos s ey be

Vi etwnﬁgurechte cprapriss miulipleisiots tolddmnidiiade @it fﬂle wé’fel‘ss TRe Wafer

peraglgpr&é i w of .t he olrsrn uni t

pol 1'SHi ng f%ﬁong 5%‘? odgaasier walesp P@W?eﬁ‘éhft ‘éi%ff’rem%6 a

f i reiationdsEandaizr polishingamieisd. MokGPevifically; eonderBhor:
2§ arc{ek/%e 140 is configured to transfer wafers between the wafer input station 130

and load/unload cups 182x and 182y of the polishing unit 150, as described in

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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assenbly 160b, a third wafer carrier assenbly 160c, a
fourth wafer carrier assenbly 160d, a first wafer

rel ay device 180x and a second wafer relay device
W@2404/07007§ 0071] The polishing tabl e 156 can bBCT/U8204¢)2080
or orbited about an axis as described in U S. Patent
No. 5,554,064, which is incorporated herein by
reference. _The polishin d 155 may be attached onto
t he 6%(? Gpsigmed ‘ﬁafgfs@tg%?ﬁﬁhl@w%ﬂ 0 apdhtp thewnannes
pol isekibingBopr ocess of sem conductor wafers. One or nore
sluri cqpt ai ni ng abr.asive particles, and/or .
cherﬁ;@f s s&gﬁﬁﬁf’g"’r toliigs. dZeaidd of Pelishing Bnib 110 ig i ng
pad dé&hibéd Fghiishsideribw ondly péiRRinkakie 15D, whildBg. 3 is a
conditioger.410 é Qg. use? to _condition the surface
5 PREPSEYS GAT G S Refishing Ui {10 cFhie Relishige paihd Hpopwese s
to rr’eﬁﬂhﬁtglha}ﬁlﬁ E@wm&awgep&aﬂdta ﬁssélﬁi:lfy?&d ngsea&dif vlaiéfcﬁ%r
proper i_shi ng. ou e i shing of wafers
are aﬁsgglgg'i 18@6 8 @fdeﬁv?fgrﬁ“%é?ﬁﬁﬂn% E?%’r?e@“%wéfﬁ@amer nor e
pol iasseinbly 160d] alistfwate Selayt daGicyafoRrad MBeborByATa rhig) Eicen

any ,p | i shing surface such 20 as a polishing surface
of a°%6l i shi ng table. [0072] Each wafer carrier

mﬁ s ?(trﬂﬂt]l.}/416a“he pamitng ?@m mgﬂse ﬁtﬁfeﬁ ioférgﬁ&l?a_ bo@ an ﬁﬁﬁ hd er
sha .a 0 i.nQ- -vertica rive mechani sm
166 955FH e%}é?’g%- Paeninfo- S0 plic Isdnsorpogptederrin by rgference.
s enTaepelishing pad\eseiiayé ahtachétbdntd 1he pSlishing eB1e0if56 {diRhemical
waf er,to. be Zﬂol, hed is faced tqQoward t eégnollshl n? pad
155 andapechgnical polishing;prgoesp @5 soproqnducios Wess: doneras mofsesTurries

r ot abritaiging Blgtasiey daiticds afti/bréBeriBAN Ah 8K OAGd REPwRARMmENE
164, The rotating-and-vertical drive

carri eF]. shc?g%s C

e c RYFPLERad B to pelishsemicendueter waters pA prdersiitignes t Qmeyibe

152ugd t6 beadfioh iehinTate ofihb palfsﬁi_nF af 155%9%% ¢ banress g&s@é&?

t he 1pgl b?hl n talfizl e 156, as_ illustrated in Flsgﬁ .

Eac P TFEgS l?wg‘gfa‘ﬁd’- thewplishine pad {35efor prapes aplishing1 4Bhough the

conpslhing bhwafetart destidbd iéin ¥WelgGBlishe®bh StSor Rord Ne-
carrier 162 through the connected

respective 30 wafe ) he

car B&@ng H%F? %“rf\é\%&a t[lerwafgr,s may, b Pelishagk anr7gy aelishing syrface ch
201 | ¥ea potishlanhetd F agondhimgusydgl to rotate the respective
vvafﬁ)rﬁ@arri r b‘%/ rotating the connected carrier shaft
1641%%d t o Faghvaleycatsierassemnbly, 60camprises p water paaries 162, a
car tdrfidr shaft Milahd & fdtdidhg AR vEHical BGveGRRRAHNE th6C AThE Wafed
shaft . ng, wafer carriers 9 WO 2004/ 070778

PCTHAH%3 6% i8/dstigtsd i hold o semizpngectorsiaie syohdhay theguifacy of the

bet weefitothb @blisheEis BREd iowardiRY potiifPpaAass.! TRNGaf kaliaf162
ol j shi n%ﬁ‘iﬂ%b e 156 and thejr_ respective wafer

2b o al§ Pomme ofafipgrandovegtical diive pisphagismg6 thipngh theggrrier
Theshaf364.i TS o@find 48-VeRfRIdriS @b dtahiSmd B drd hbshddab §ebp N

Fig. .2 are their wafer |oad/unload positions over
th eﬁ%lélpg SHicHge 152t ghe pglishingyng A §thatiigpositioned above the
polishing table 156, as illustrated in Fig. 2. Each rotating-and-vertical drive

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



5 polish sem conductor wafers, the wafer carriers 162
are noved down to the polishing positions on the
pol i shing pad 155 by the respective rotating-and-

VY2307 8rechani sns 166 to press the waf ers h&CEHUS3004/002080

the wafer carriers onto the polishing pad. [0073]
Each vvafer relay device 180 conprises a | oad/ unl oad

t shaft 18
o 13 an B e gt e p @ e e oyl e Pl g fhe
e} adq’ohsﬂnmﬂble U6 &hd Zheirsespentive ovafe lohwuﬁll%a nasm@is ok tigeh ?I t
184 L ng. sha
Lo4 poLEBHINL 1 88 TchOld P baR carleid 1B R PG 5
e hamthsimviBfloadindogdipositiomsgvarthl pdishingable ¢56. e order to

cha sm 186 fe ab rrount o t he ,housi
Ot - Rty 8 Baugior Betss 8 Bty RHI 761 ardmbleg ot o 0
il mtmiﬂtgqnbsmnsﬁmghe ;QullshTri@)aﬂllﬁﬁ)bythre’SﬁH&tw@&bflatlﬁg’iénddrI ve
h 6.CcO i,Vot i.n ertjcal ,notions
o URBT QRHTaa0 Bupe s oy el Feie i
184 palishirtgyad.pi vot i ng arm 183. Thus, each pi vogll ng-

d I 186 i's ur e
o B S DR PSR SRR . 1
1wonpeotieglarmi M8} d pigptinp aifaft 138éncamﬁvbtﬁngxaﬁd-w;]rﬁ@ll aive20 rrgve
i BIERBRE 867 ThO R lodd e FbPis comectgl g s Syrorippgah 164
pos :hroughsh@@mmg YrnhB3( G‘h‘g bﬁgﬁﬂgrsahﬁ almcis &ﬁlﬁglfdﬂ to theh _

1d/ e.located are eir
r 22 Bb@ﬁ? Siter Wﬁs’si?w sl§¥ Hhecoiy g pahyestics! ‘i"ﬂ’ﬁs
18 f2mealmilsﬂ38]2ﬁ 15?9’r&'eﬁlbl§ gw}add tc?hé Ecﬁz@ilng m@m oltﬁagnng h ;
er,.trans

130 g P i‘%‘%b‘&%%‘fﬁé‘l‘@‘s %‘ﬁ%‘n%? Fb‘? Pif/ 5’&7%%?1%?? gy 182x
c anmisehapismalse dorftfommutotiﬁg frireititgl R&dhs bfAke 1&&(}@1@& che1s2
oncoBleb s B 4 SRLASH AR P bl e ok
. | ami-vwmcﬁﬁdrivlla lﬁmlsmllsarwboaﬁwe@:b\s%t ta[eree%/ulﬂrs Q and

e ctjve ar e Seco oad/ unl oad. cup
ARSI Y ek (1 otk Baotce ARTLAS AR Bryerponll
2@i t ineve the msprfcnmsamidaﬂ chBebupinthe ashnB@sd fiveias s, t he
th| OﬂV‘and 30 t.he fourgh wafer carriers 162c and 162d

st r alBtiSh{» 300 3t bR BosiHARS &:78d & vheep thefirst and second
r e sbediﬁnlv&ll oyips 1920 4l 18?.53 aﬂ&%da&fﬁ Bﬁeﬁh&n}&e@k?ﬁ@ pirgﬁg E)bs{_i)t?]dns
X 1.0 _o0one O eTirs and secC
et S 2 angd e Srsgmedorsone sl o i,
t h ewiﬁnr ﬁdnsmﬁ d¥icd D40W;1h3 9%&1@5}@?1&&s RCahdl WS 2R304 (02 OB

el dey, e 180 esi.gned. and p03|t|oned in such a
e ORHARIOR P L2 Parhecp Voreskfram e PRk PRSINASX inFitheraf t
_1840heto@t}fehﬁf@ egatiRflof postiSns dTid firktAAd sddbl dORer CHitiersd 6%a

'S and 162b, as illustrated in Figs. 1 and 2 by pivoting motions A and B,

respectively. Similarly, the second load/unload cup 182y can be pivoted from the

parking position Y to either one of the wafer load/unload positions of the third and
30  the fourth wafer carriers 162c 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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substantially equal to the distance fromthe pivoting
shaft 184x to the center of the first wafer carrier
162a and to the distance fromthe pivoting shaft 184x

WO 28737 ent er of the second wafer carrier 1BDBUSI004/602080

simlar manner, the second wafer relay device 180y is
desi gned and positioned in such a nmanner that the

O R B O N R B Rl R 18 R A by B it

subdtaamthe atst puvetmgashaft b84xhethd bgfé?gfgs fifst lwal/tulilsmfc?g gﬁ%‘ is
|V

D s Aol e olsPuned 860 18 Bl B | et fh cenerope

10 Ifmﬂd\lafun baraek kﬁQquththe d‘i?dmﬁcé.ﬂ&y tHe@ivolify shafmsmb kné
at the wafer

|
AR L A L L L
s e mrciammme 380y ineésignsd imd poanbneaak sudlh inaffer bt thé Gistance
v Holtn Qo B g Sraglisay ool PP & tiasscqng I ganload cup
| oad8nis ewbdtantizly @2 tohije disthtidesRbm tHEQEdoﬁm iveingtshen yeah el
e R g ik B0 TSl Vo S 67 808, Bl
mﬂ/ ilczae/e-,mltmooupa heRx 180 ¥8Iwan bé f&l;tl@ﬂif' alsgabm tmtdaféﬁb'érr@% 1t62
| ra eretore, | votl Nn ol Nnts
) o5t B EEIebd utibposifions Tl diaane ezt eppipndie
ar e wafecsttyenrticaianotioheofihs badenl@k cluhtel 801t sdMoBsslo1 55.
The_pj.vot i tBOi nts 185 ana1| 385 re located on
oi v SepalY alieh Be Wt cpoers fiaita the deaddmiond enps 484 byt vegioalo
sur ﬁmtlms@fﬂbhqui)ohmahlla:g pad 155. To position the
haf.t d.184 th li shi d
Rrefiorfld © B febiedin3anon bepiviinese g SRty Gk
ar ewaﬁmmtayddvﬂtm thmﬁqaomsma 9ol(fjshﬁ1g| 9&(11153 ad ﬁl%s&ftedtlﬁ‘ fig.
S n 1. N
P et o gk L TS of i el ionouph J i ond

p oi tﬁzy aﬂe&&atamder tIiﬁBéixyfaQac of tfRSoli @ pdd | $R e PRItidSomtd N d
ove #5 eﬂ h|n ad 155 is that 25 footprint
52 Rrelgea

§ axcuPrigemenyah deioce the
2“\” m"e aftipquotistiig Pa&d?ﬁ ”Tcﬁiﬂﬁmbﬁﬂk vtk cgkﬁaﬁsemk bnPfgay he

b
p 0 s?vef tg‘% Pﬁ&ﬁﬁlﬁ 8 a% ﬁ;eﬁhf' RY °M§eﬁgﬁ%g&%@emW%Wrﬂq he
p ol ms:.hitadgo ﬂﬂdopllﬁﬁsmg firudfare BROGIE P‘&I& hing bhi€13 ()Q@Qﬁdéﬁ‘ité@ﬁ

Jzﬁ can be gl recgt connected to
o1 Ve GeuRPRT Smedh ken b o ceingdin abing poie  Rotsnd
t hel 86y ubhe mgd/anmsd du§§51<82§|aﬂd B2y b8 ¥he pilisHingsSRAN S a NO
i voting é%Sxa? , the pi voti ng ‘noti ons of
2 B of i B R 1808 Hiivaly mpucedn ABSHOGmORERE od
O radvaitad Iisythz&mld; 1afgﬂwtaﬁeqhwtmg B3 A 83x MatiR3y &Jn% ?é?ﬁ@edtb?

n operation of the wafer relay

de&P&%‘ 1513%@3 Pyo piEISAx end 184y evee thapplishingped 18 InaRa

an d:rrtbbéunbﬁlt the ld’aﬂluﬁhéadj@jp's t822x aﬁ& 15@0@1@%&2&7 dfinected to the
PC-lp/n%%ng 81 Q ?§4x and 184y, respectively, without the pivoting arms 183x and
30  184y. With shorter 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.
[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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180x as exanples. Fig. 4(a) is a top view of the
polishing unit 150 with the | oad/unload cup 182x
positi oned bel ow the wafer carrier 162a when the wafer

WA RHA7071%2a i s positioned in the wafer | oad/ BET/G&1904/002080
position. Fig. 4(b) is a perspective view of the
polishing unit 150 of Fig. 4(a). After the |oad/unl oad
cup 182x r.ecejv a sem.conductor wafer fromthe
af 80 FERART T T b S5EvED oF e PalkRB G LILFE B x

as i1¢ddgmtoa<a¢@g1sampfﬁtwnfﬁbeﬁvheﬁe mgdéam_qu_amh \ehe? tﬂ&aafh er S

pi vat e .the.waf.er | oad/ unl o posi.ti of .t he

et STl inpoTEdta Bt e Sfe kg ladhagtion die dovswy

Af t @erspmi:i‘tr']agvim ?ﬁheﬂolishih_g uhid mgvzomigoe(d). Akfer _ilix%zrlxadhﬁloa@u@ﬁ

t.0 s the wafer carri in.a vertjca ner

Snd PR e A S handiE byt oot e Rt rappctder og AL dhe

162 @arki@!gipes;tidrrg siﬂllas*tl'age:dgn Fige& \ﬂ&fl&fd/ﬁﬁmgd b M3k ar pévoéed to

carrier .1 a oad cu X 1S nmoyes

oo e S0 ploAS post Aol Beatos R §iier e BiRme Gl

Iun| g}a@i ?@eﬂgeﬁeg pixbed, the loa/iithead\wBf E82x Ganied to“iaﬁ?sh &he% Witer
oad/ un .cup . 182x is i.vot e ain to e er,

| oadr i 26 e s oo B Rpr o b pale ey,

1:0ec @62ai Fpgtefj msfmtlngrtha‘ wafen tb ke ww%emaaﬁzé, e 1amﬁ;k_ loatl B
oad{4inl oad c; retur to the parKi

post E2hn AR =By 854 it Bvoef ek dee Puking pton ks,

t heuhlomliigthd walkthr fearp thb8fw Cartibiel 628 fiRoad/ @l cae1E2g &

180 ich.canl} he eil%%an the wafer relay device 180x

or PREHAFLO thearalss (98] pesgipn of the yalet parpierl 624 4fter 5
i s eectiving theenafm frofiike Waldtidatiivr 0604, ®el Pad/Bdoddbup 182x returns
lgccg)rtganclgnwg Q a%aenb_odl ment of the invention. Fig.

s ¢ ELENERBOBAal  vi ew 20 of the I oad/ unl oad cup
182[0078]Fi g. Wathatferegicetth Bigk.i Sad @Qhe [oRQERAdadRBp 182 bEhd RifBM

in Fig., 5 e J.oad/ ynl gad cup .18 . conprise a cup
bias 5180 dgrice 43t i B e o s st Slier e vty
2 10re|m dévzige(s)tsomug ﬁéspﬁlﬁdﬂ Bigz$ 11331 Zt%;%&vo oi?h@m&?llﬁoemadup 19l 8
nozzl| e .. a_draln chapne 0, rst ui ¢ .
chafisites3yith dp e Bodineis AEHRY fmyémiof e s 2 s1ess soxkuak i g
2¢ haofithd lpadZiffloadrdp S22y 5aRn2he tigeQect ed to fluid
sou (no own). .t hrough th ivoting arm 183 and
t he{08 Hvot i %@ﬁ@%%d 1‘15@: g%?éO@?‘@?%de &2y SEUPHE? oHR
coninse 19%¥da tip r&lsgd%,i a(rjlitit%um, & W@it'er tr:ﬁ}fmg!b% ftix*stflﬁéﬁtillslb Iklbﬁ?%
prv, I N arm an ILVOT1l Ng shna L1 Ke e
bt v & oSGl Rekple® S5, R o el 260 Aidchetis! Pl
19 Sandndedon@ fluidcBannél2ay. PAOMAD hahs 70 end272thE weup base
fer t onprises a hole at the

30 190. The ray 210
25 o OBRSE IR S0 i Pyl R A vows BaRs etibe at
t hepie®ing stiafiaf34 e dibip chasel 260 hay Bd\@nhdctdd@6 a dfth fusap (not
umati ¢ cylinder 204 through

OB b o R i g T oo
|'i fied chabifeld 270andgi2er handl i ng device to raise and
| 0%680? Waf'ﬁlre chg) rir?é] P95farn me%vafer 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

12



12 WO 2004/ 070778 PCT/ US2004/ 002080 wafer carrier.
The lifter 200 is preferably made of soft materials
such as rubber to avoid damagi ng wafer surface. The

WORMHOZYE has a surface area that is snmaller PABMS2004002080

surface area of the wafer being handled by the lifer.
The lifter cylinder 204 is connected to the first

i o\l R Fdthef 2 S BERERRCna s sonyre iR sdiheer o

o ne @rinjehegiog wafeesuifacd. ATkt hifd 200k abﬁfdés 8@ that i sthalfef er

e b TRt BP0 U R B PG e

cup 204ngeobBdteddo the diest Aleidahmmelex70 WMd dpefaradibire faf sapplied

the PRBELHE 5558 n 03200, MGk fagp? o ot e

mov eqan towsedb @h@hﬁdr keo is/afoeed ﬁpmxyl dedOby fhe UfteteylindeP2440. The
.The fjirst

t f 210. 8
puI t sze(W;%g%? es °§ % 'é’lp 5 f@é °‘B’r¥"igﬁég ? ebye appder Wi
bas droni the vafed traxtsponséaydmd4m 1tlusnh&d ﬁﬂﬁgJéeS&f%Eﬂle ﬁﬁ@r 200

t
Tl B S R0 B T A b BB e i
too tb he thewdordWidnuhedvatérarn el o. 272 and spr ays fI ui d,

i OO0 ¢ e Dot ot R are enBiad O g ol up e

e. 9.190 exskitle sddond mtﬂﬁple hozzles 25 @é n@ﬁbﬂ&wm@h hlag,emyaal n

oo THBkEFY it 35 L U R (0021,

s eq tigrseeontl diuid dhatd1em}72 and yyaiye fludd| Sidh 6s dettfiuzwtml ? ﬁ&éxf ier

B2 IS 0 i s TR o e
Af t &1 whter, dedrainedAhiongtpin diainah@thel T80 by R Mk Simp gﬁw 210

gf}e\rﬁ)ously described with reference to Fig. t he
Ioa oad cup 182 is transferred to a position where

t he [M82Er caVith lefere'hﬁa?tolﬁgs ‘R@)Ednti vw),%qxooa@ sbdldeﬁ&tfbﬂb&ﬁhg

in Fi The vvafer rlse

ot APREF O Pl e Hea BasteiR s et ey Amgoquentia

20| s segnqnaladmf ﬂNﬂda‘dlunIoB@cdp fsbe Aﬁ@,gge wgslﬁw lﬂpdéﬁ@nélp
ve e fer

and t r ifer is recg

car Pt g’re %%ﬂ% ? ﬂ)gas Qre"%@& d‘??f”%l??ﬂb’flﬁé%fe‘le}*ﬁeéﬁ bis- @é%‘“u um

c hatuaé/lusloé’c&ﬁlp_la:s 1slﬁgh$fﬁ]dd66 smam hSre ﬂ?e(\klﬁgezr oé{rtﬁﬂslz 1]§ the
fer.is ec ve ‘,arrler e | er

Soobreitahh e Hhete o togcret 55 CAHG LG pospprises ferotainer

vacringr2§irio \zonﬂiaé tHelwatis ghmﬁgrpfahmwmes‘dﬂ ARRE R 1/88P2003s

rempved, whi Iea es, .t he wafer Wfromthe waf er
R ar PO% upgad 3}‘?%‘ { ﬂ%ﬁi‘ﬁ‘f ésrre%eé)veé@t)thsfwaﬁﬁéam@a&&ﬂ Ufingad

cu pvébﬂﬁ?m stigpticd thevughi dcona cﬁ‘dﬂﬁe]ﬂ% £3ushasd i g 7¥|§)f Qlfter

carpier .162 b ter onto the
car &afe]‘_ Bsyece Yveg By 1% wa?er camer 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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[0083] Even though a specific configuration of the

| oad/ unl oad cup 182 and its wafer | oadingiunl oading
rocess have been described, any type of device that

8 200034738/ 070778 PCTI US2004/ 002080 can | oadPERES2004/002080
unl oad wafers onto and fromthe wafer carrier 162 can

be used in the wafer relay device 180. [0084] Wth

ref erenc an exenpl ar rocess

(o R85 gl iaters GHeLl romle SAGr vt 464 648 oa poed rsthe

pol ivmlﬁsrmga)udavtce:ls@ IS descrl bed. Figs. 8 (a)- 5 (p)

are enti ect V of the polishing unit

250 1FBAL RO i REraRE G e aahBin Sk propsss pagncs of

8( a)wafer rendfering mﬂfpensmgrat the pslishfrdanit 16048 desal,@o%a 2134 8 (a)-

356239are ] i.tioned at, the respective waf

PoadFHi Sge“ﬁa‘ﬁe{%ﬁ%e Bwofﬁh?éw@%wtﬁao forshpre the peess

Thes¢qmendeoad/un| oad cups 182x and 182y are p03|t| oned
especti v ar Ki Qsitions, X and

fir i‘ib%wgf p?" g(F‘)sg’ﬁS‘iﬁsl“’uagg cArgers ﬁ@afﬁ%tlﬁ?wé/lém sad

cuppda&ibnedbyt tnmspmivemfef amambad iﬁoﬁs&w%ﬁe pAIRkin %ﬁﬁteﬂ
by the arrow 086

B@S”’g?&? "‘11‘1a 8t ‘{} WG@F@O@H@@!B&J@G fegpective

m r apaarkmg pexitidng, X bl YaA &irst waRadl LR R8plicd et R ulibg
first 1\@% r.carrier 1623 and ‘then | oads the first

waf &P 152% BY e Wals ranspordavice 60 (naf dhowe i Figse BlaxGkes
[ OOBdicatedby-thg art&§C) , - t he first | oad/unl oad cup 182x is

tra rred tot rkin osition X and then
t halOPSEIC ©oariaE Serns Bt R Bitoaditut Reks s wshmedio thatraler
W, loadfurdogaiqlositita t3hiet Wdtér cafifeP 428 ndified Ides@ﬁél firStHaRg,

1; b{@(gggth |Iethef|rst wafer, W, is being

pol I'sh % oSt WAfHCAR 422 v, i s supplied to the first
20 [nqu/ unl oerig. S, At 1636/ boNad oS WZXEJ%MJdtbag%i)tﬁee

the, arrqgqw. [0088] In Fi

t hepaf “?%1?051“83516% %&8"”’6‘{% WagPp carrier 62 mppliskes ﬁ@d'lr!t ovafae
waf Wi, on a:miénmg mdsp@t&bﬁdd% R polifiin SENO N4k Vwﬁlfefthe ﬁrst
carrlfelr}iy:l1 3 %HF%{] | oads the _second wafer
ont' G he ‘s B OEHEP a segond wafer B2pis SW&PFif\ﬂf?ltheeﬁrSta third
2QNafleHd/un%d cis 1823 b Heiveger 'hﬁnsbbx@ d&ﬂ'&qa@ ad ﬁé’i%téﬂ%ﬁﬁgam
iﬁm@i) @ar dg%ﬁpfosut n Y by the 25 wafe

% yetlo toaé @&3 Wx istransferrediip the 0@E9]

I n IGang.nlo%d @dsmdnhff tHeisEcohd WRRH AW 985 4l Bhel RAlds the sec?I

ck to the parking position X and

tran
t he ai"é’g% %& Fece%Wfif%rrcalIGQEﬁ%onesﬁ@slex Hibird wefon dPV3 is
Vvafs&ﬁp.hem th@fecbrddoddinload ol PR ¢ lgmclﬁﬁloﬁ R8yyf it

ond fers are bein olis , e Sec
B oéiv&?%% Wg"d" celg9gs ‘F’g“’%t?‘glﬁ’stg%@fi’% to the waf er
| 0g@b89N| oadn Fig. 8(e), the first load/unload cup 182x is transferred back to the

parking 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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30 position of the third wafer carrier 162c and then

| oads the third wafer, WB, to the third wafer carrier
162c. &0090] In Fig. 8(f), the second | oad/ unl oad cup
V@20P4/0077% ansferred back to the parking posiPEHHS2004/002080
and then the third wafer carrier 162c polishes the

third 14 V\D 2004/ 070778 PCT/ US2004/ 002080 wafer, W8,

o VAL U0 A o Dl e o e
is bup@bolsbbdt mfomi(;tbmm,miiil it Suppitddnd thaéecgﬁtﬂoécﬁlﬂﬂt : oddsup he
evi.c e arr ow.
[oog%y ﬁﬁf’”ﬁﬁ%@”@e&m deyige 149 HHP égr E‘ﬁla’é" ¥ cup 182y
i ﬁ {008kisf er he?gl&ﬁg)t the seeﬁnﬁhﬁﬁﬁnlbagﬁsﬁh wsﬂyloasﬂamﬁﬁd t0QRe Of
e rr r n (0] S
5 oo R ohdhutBl s B3 o G ol P ot b P i opiive

[ 008@}th IwafeF|\@4 t@(hh)?ourmlvmferemeﬂldz@ad/ unl oad cup 182y

fer ar.kin tio

thewﬂ o fou?’idﬁ %f tp S“c“&?‘r ﬁ%é e glbg‘f%-ﬂléﬁ%ém@ﬁ@ia paskita n
waf the patihg posltldlﬂé ambthérsthe Agirth adfet Sderier 162d SYISRS tHeFoulrthg -
8( %vafegl r % fd)s%Ll sha??%process of the first wafer,

’ cdr% h&pg Meba st wafer carrier 162a is
1D i f f0953]f r onint Rig. 8()!9;|aﬁ31t]ﬂmgol?mdg lﬁ@&eg?&ﬂ?e fildekafer, W1, is
tra 0 the er nl o osition.
L ORLFLLE 8 ke e 3L BliolPRch AL oRdBosi lLon,
th ethmfrmsfetggdxbﬁch gd thadrafeo Ead/unlﬁad;fosﬁl&ﬁ Thie Fisdt ld&ﬂ}fuﬁfoad cup
carfd.e 162a and, recei ve i.rst.waf from
¢ he PR j e Esfpied b Hheyaty: éﬁunﬁd peseioR L b ﬁrﬁf yategearyer
t Eel(ﬂa an;c}( reb@wdkharﬂrﬂa\dfd)i‘(,UWI,]ﬁiﬁlXthbﬁrst Waifﬁﬁcfaﬁ{d% QébfabaCk to

e rkin a e first wafer

1} o TP et B b et sl e 2t g becisy thohe

vvaf erking posiion Xtand eheh Gt fk&Qvaks, W Oik feio®sl R thaGiradr I OW.
pal i shi ng process of

10 Fi after the
Lne® %‘]é%??& Hﬁ?‘@?‘(" %{?Wﬂfgf aE%Pﬁmds‘fl@dl“O@ﬁ*é aedhrthaaney-
c ar [{ogm 162 Fig 8{k), fdfteﬂthé p@ﬁhfh@ prop&k bﬁtﬁé ééeorﬁaﬁhf&Sﬁrzai@ d
e

nsf er d/ unl oad
p 0s |°Hpgeﬁed f %ecfnﬁ\g%erl Koo/ ﬁf%bd “\g%‘ﬁ 1Sh1§g pad 155 and
20 r athaf temsfeded ack oahewifer loddAaidad rptﬁm Hﬁé Fist Iéﬁ'd/ﬁtfloatdtlﬁp
sec then receives
se c@ﬁﬁ S:%F%rr 6%3@ fhef &#qaﬁ}é)‘n@%‘g tionaktas sceendryater camisy,
[ OOR?@]) andthéri @celv&é ﬁ))s,s?doﬁ@wﬁfef w2, B@ﬁdﬂé’s{é&&l@%ﬁ%ﬂ Eag’ili@lz%% S
rre i ng position an
t nd0Bf o tndfie Eﬂ)’ e f{gﬁf éoa%ﬂlswdlpfl PR rprefrre Seckg the
| 0 gkl mdgmgpndgﬁmmedoh&wm%f em], Is&élﬁ«%i%@ %mQ%é/ﬁ ﬁf t140
,28 jindi cate arr.ow. i after
2o Pt i s b B e Wb e aspdtota b the aron;
;: grrmsen ed, iR 8(h1),fe£ﬁeif\@(ﬂﬁhm§ Pilobdsebf tAOHRRd Wafeh, Vs gd from
% Hmol ea Wh t%lrg wafer camerqg2c is lifted from the polishing pad 155 and
then transferred back to the wafer load/unload position. The second load/unload
cup 182y is transferred to the wafer load/unload position of the third wafer carrier
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 secoﬁd
load/unload cup 182y by the wafer transport device 140 as indicated by the arrow.
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then transferred back to the wafer | oad/unl oad

position. The second | oad/unload cup 182y is

transferred to the wafer |oad/ unload position of the
WRROKOUWETRr carrier 30 162c and then recei vesPERHES2004/002080
third wafer, WB, fromthe third wafer carrier. [00981

In Fig. 8(n), the second |oad/unload cup 182y is

oS B s ot By B e el e "
| oadpmpleed,dhaioprtt 82fr dayrier h62dimfifed froneuhs pelishing pad 155 a2d 0
o AR Bestr® e St baptin Posion, it toadiunlond
pol icehl 82y iquarllnskfxezi mftl;]etwm‘?rflond!mﬂbam@ﬁsﬁfon ofVhe fchriﬁthfwafecrj _
[t r.carri 62d i.s |i e )
P ootz PSRl e B Sl ey S St o
t o f62d. waf er | oad/ unl oad position. The second
I oad 8 ' ansf.erred.fo .t he f
S RE S PR e AT SR Boelh e
162 theparkirtghpesitioreX and/taen thi aﬁ)lﬁ'lﬁWafdﬂ, Wi fieremoVW, frdnk thﬂkécﬁﬁd
f ' 162d. [ 00100 Fig. , t
Lo g 351 R el ORI s bbb
lphe[Qﬂaou i ng ;Epmsthm}qghroné(emnglarjsel Que;nbw?ffuewférhngmilg@bnsél%,
|1 S V I O t Sec.an .0 u Ooa C
t e TPt AR i R w3 e bl ettt B gt
a][ r Migﬂ?(a]—&@], Ofher sgqmcc_tshmygubh_ alko eseqx:emadbafsmng aﬂ?mc or
0 nsrefri,n n snl n sSem Cco UCL.Or warers I n
© he SRR i bR RV | S e ot 1628 o8
r Ief ghoendeFigt 8:(b),:ﬂg$eclo&( w)fel (W), palﬁehﬁsoﬁsf%ﬁﬂlﬂ@fhé Qéi:oiliﬁiy be
S I N . 1,S n | ex e,
18 o RpdHiiGectlp 185 Bt P\ ot b Bettomt TS 6 Vs
fi mm;m device a% i hen the 2econd waﬁif‘; e, islgfan&%@d tShl Xhirdgbdifesr
secon r, n e, trans rre to {.he_secon
| oad! U1 ﬁgiggyéhepsei@gioﬁda‘glogiﬁupolﬁ%Pﬂéiq“?"r@ilgie%%ﬁ]ﬁnl oad
c uppaliSifing pad 15&.e1t\imserposmmaifo&ﬁﬁﬁ§r tﬁ%ﬁéébcﬁﬁ vﬂafe@h_ ,.\gi,hs Pmt he
secon er, . 1.S tra rre to the tnjr war er
c arlf%‘“gl} &%’Q@hﬁm@ﬂ%ﬂ%@g 8?1@‘6 ﬁﬁrﬁld’)' Al Iy HEr L6gpbyiiho secandy
2t h elnz_adgmilcbaﬂhepi 1829 a%nhthel; ﬁaish siaisétgn@a]glfeﬂ&ﬁt\}\% ﬂ)dlitsﬁiﬁ% ﬁddsrss.
0 l e to.tr.ans I e _.secon war er , 0 ne
fp oal?{Sﬁhs\ﬂlg?séfbﬁectgB?li‘sglfm‘f@?@rsl & Eaiarsou HRET Y tarigrthe
c ﬁryoilielﬁng_’l.[ﬁrambsih)&r thb éous gzamfhf%f)aﬁ ma%fméalsmsh _mzrare18§y 122 d
t hen 0J.1 t econ er on.the ol1rsnin a .
|+ Raluy ose i B8 Nb tvahe oyt ears Sk ag 135y,
Si rmolhoap feo UWitheeisredce h%/Fi§§. axs}z{ ﬂb?sﬁiﬁ@mfit@ 50, S3U, 540, 6@%%@3
or r [ a e er carrilers
24, 60b 0 G4l 6l ¥ Tooio oo Prakeokgenmiaempipeispbodiments
| oad therpresant ibiaftion ke2desaibed. 18gy 9, 11 BRHORIL)) '%&), 1552(13 17,

505 Shecs 2302705 2800 356 Torstiens s eiginerini 4l 5200
| N 580,C560EB0C8600Y620N648] 668 68U, 7002n@ TER AHiEE4(B) and 27(b) are
perspective views of the polishing unit 660 and a dual cup wafer relay device of
30  the polishing unit 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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of the present invention are described. Figs. 9, 11,
13(a), 13(b), 15(a), 15(b), 17, 19, 21, 23, 25(a),

27§%é, 29, and 31 are top views of these polishing
WRRIMOEIE 520, 540, 560, 580, 600, 620, 640PCHES2004/002080
680, 700 and 720. Figs. 25(b) and 27(b) are :
perspective views of the polishing unit 660 and a dua

f | ' 0 th | i shi.ng. unit 68Q

b S0 0, g B, G158 1oy hRGER g Bfing Soparegiy 100
26, oPBiga) insteBfithe, polishing ynitaAG0HL) and 32 are flow
di f ' f i t
p'o??‘é“%?ﬂ%%%’??l SRR B BRI, SR ek . and S5 St
520 cagary 16580 ils@Bed witl®uiesi2eid4/carier/shafts 164 and respective
RCT ) ) 40, 660, 680,. 700.
B RARA 09080 R0 oy S0 W o
| i thetpelishingfunit|560,i580,i 54b, 560, 580; 600,10, 640OEEDOG0, 700 il g0 is
9, 23 2 27. 29, d
%, by bl o Bl bl o FE
r es peckd | The Wedar cargiersd Aaiintthesé Gduresvale paational -t Weir Despective

t ating- - ' hani sns. 166, . Ho :
o R BB ey SR B Ao U
1820 sonsA thesblgurE8Bafe66hy dod@s 1804y so6a, with8), pivbBife-and
gzovérﬁcal iR 48T FIBWQV%% ﬁéafeiféln@%cg(ggg @/2 c%fglga \ga_sferfﬂgy

escri bed above wth reference
waf @9vices}§0iaeg eontrafiediby respedtive pivefingend-aereica) divd imeuhedsni

t hej YA load/ unl.o 0Sj t.ions oyer, a
G o BERAGA Wifh el o R 48 20 36 R S Ui o
t heBeseffigyies arg positidned atrthéiongspaetive pedking POsitore XSdmaW) Wafer

it ' ' - vertical drive_.nmechani sns 186,
o L 05 o B R SR A e
d evioedbenlaad Qupesr 182 etthese phiking pbgiticrnﬁ md Y. VEhe load/unload cups

pi VEhiAG- ti i ve. mechani 186 as . "
D BB 4 VG5 ek e v
| ocEptiont Aal, € anwkD.1 8 patishingdiesles F6gar BsSroted oPOibitéd HoGd
at ' N .nar ki n ositions.X and Y. Wafer.
s ek R fo Shd R b STR iR AL Fingissehin
24 r dhest pelshing imitssin bulento doddittom polishinglpadscthatakQadcHRd BS thd 82

at Jnase izpg positions X and Y. The | oad/ unl oad
cups g%%&?érg;lr?gf er wafers to and from the wafer

carlPei9E 16Withiefiréres to FigOpepélisiiag phivs0ioiadhrdit@ioiaanst. A,
B !

| i shi,n abl . 156, be rotated or
or balﬂte_ ngtg"g E%Bg‘ﬂ&? lﬁgsl ére%C bg‘g'e B R?E%%F%ﬁ@cwr Hesene one
or lmbil]ygpdde bt 4 pnlﬁaelrisg phﬂasﬁ;am_emafdmﬂliemhqag 16%%3@
o]o) er.4o c i ti,on polishing pads
=2 AR e e D085,
[ 0Gad 1f2c Wetriositieded operdie: fotistigrabld 156in ﬁgdidngmmn_ﬂguriﬁoﬁoo
ac terngtive enbodi nent is
oot 8 i, 20 i Bkt TooBOSHE i giese
powagicargers atbisentill§ defirets tangiel TabiROwRBLh Tevidd 130Lis
Wafpggiticﬁl@ﬁ bdeivbeh t}}66121r%f an% g%%nf‘ vrs]'e(ljfer 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

o5
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25 162c, and two wafer relay devices 180x and 180y.

The wafer carriers 162a, 162b and 162c are positioned
over the polishing table 156 in a triangul ar

woaIHgN7a8 i on. That is, the wafer carriers 1BREUSDEH92080
and 162c are positioned such that these wafer

carriers substantially define a triangle. The first

waf er rel ay device 180x is positioned between the

fir deviesmiPOx isonitionsdbetwepnthe pespad ang shirdayader capiersil A2bsandn
a 3Q67on R diaherthe tea /a8 RIP ofBeectd vm& rihy St

waf er rel ay device 180x can be "pivoted about the
pi vEEYieRy! 898 can bepipied shet therpivosing P%i’éfel 85y, vhich lﬂ@th@fﬂVHrg
pad thRaridR of tHa %om n?rpadl o35 {otd WavEr [BRFId-0 B§s1ﬁ8¢ns Bf"tﬁe

first and second er carriers 162a and by the

Bi vE8TPAY i waeneagives 162p e by e ylvomrg@l@t@e%ﬁ @nd D,
vaf edspsctivaly. iﬂeréme 2084 Bofh8 {8nrldd S 2RO NDB2 98 Bnd wafer

devi ce 180g 05|t|oned bet ween t he second and third
waf SRITignRio2b by §HY1CG" $he typ dpad/ypiead ¢ups 182 apd hE2xBu thetrpspectivpe

| oagivdtPRstidayB ahé ay TRE pivbigh SRR YRiErssy ﬁle@aeate@&yl ce
180y . can be pivot ed about the $| vot i ng ‘gm nt

whi eP(OP%g P8¢ hetngrnsydisulartyatensept the swfase of @pqi@hmgmeréS
0ad [06265] t O WiEreRAnss tolFRAGH,! Lﬁ%é?lﬁﬂ of gﬁb&hﬁ%@m@fs ih {E@ 2

second and third wafer carriers

pi vBeLishie Bk Pefhis described. bhis methed evmnréwhe steis rﬂétfsmted in

waf efgs16; a4k é@@ 2@0@@%@ %ﬁ?‘ lsttﬁnﬁmedft& a.mmaﬁﬁm 188 5
carrl er 162b any of the two /unl oad cups 182x

andthedusf vafer ffH@ deis E¥0x| \FBis sigp mprﬁgs sybstepref (B pasitioning
The 4iif¥a Wahd of e Mad ubBRKaR n@zﬁl&fﬂx é’k §g9§@c{n§@ @n

pi voting axes that per pen i cul arl rsect t

ur raRsEvne the, Lagienloadicup §82xdeithe S iqu/pdoactm]smw oFihe first
r ef QERPERidra6d Srer tﬁ@golﬁhlﬁEgalﬂﬂqSQE%R%QG&ﬁé f §s in

the  polishing unit descri

conjspiliag theixg “@feé prgo hie s tater eagrigrd 624 pigl (ﬂ@aﬂSfAﬂ‘mﬁtﬂ@p
2009>ad/an1w<§15 1856 fos bk sﬁﬁ&fixtﬁe{tgﬁst b 5, MESRE
carrler 162a by first fer rela evice 18
Thi walt ispolishahen @@nolsﬁhmg tabled §6 ufing thy pcp!@bmg mshlﬁﬁg t he
1 T o106 CF Nei, &3y bORCA LbRAGIE bRt b thd dinPREEI N

position X (2 transterri ng t cup
1825arties 16Pebythe s,epondmdmﬁamlcp &80yt iThis stsp compnsﬁs subtsteps

vaf gf (15 fsftiofing %%@coﬁd’ ﬁﬁfe{ QBLK!I/ M&Q: é?@yeat ﬁsg;?arlgirfﬁ Its

pi voting _notion St "wa
t hebgsitionty. &Qaﬁ@nsfwgﬁléloadm@d can dszyztp ﬂtervaﬁﬁgﬂmnhgd t he

Ne a?(‘siﬂ%h Qafhe ‘?ﬁfﬁ vad%%% 1ﬂ@1°1‘325 Gvek ]511\%/\3?@11}}1? k bl it Blvgtmg

at _step e first

2% h emb%frri E,r(?’hlga(t%h@sew@ T mgtOtthﬁethpd)mfsmarrger @@2!;, aﬁ54)
20 {r'QQﬁ:Q'ﬁig tNEBAd/urdad %ﬁr?gfléa%& to fis gﬁﬁﬁ%ﬁo %E & Ne‘?(t, ﬁt step

transferred to the thir
secdiRd, thesesend waferyis priished on is@plistingitsbie 1 Wsing ﬂipmoh@mg
subssitigps of (1) positioning the second wafer on the

| oad/ unl oad cup 182; at its parking
[00107] Next, at step 2040, a third wafer is transferred to the second wafer

30  carrier 162b by the first wafer relay device 180x. This step comprises sub-steps of

'i

(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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10

15

20

25

30

position Y (2) transferring the | oad/unload cup 182y
to the wafer | oad/unload position of the third wafer
carrier 162c over the polishing table 156 by its
pivoting 25 notion D (3) |oading the second wafer onto
the third wafer carrier 162c, and (4) transferring

the J.qad/.un| oad cup_ 182y back tq its parKi sition,
vE @3?%‘{1%& ﬂ)&?@lﬁ& WBeonta e SEROBE NI SFepRIer il E_ﬂp o) pstpring
Othel1D£1/BRbAG ahl\}lggsztxqmcﬁ td-REpMRIAD kTSN BO! NSHI 4GtepP@90, the
155. [00107] xt, at step 2040, a third wafer is

} ﬂmmfp}r isgpolishedran the polishingable 156 usigrthepolisbiziy rag 16he
i A 180x. i i

L beL5 CAREF IR polTNG ProsERtss ofe s R P BN e

| patikhea waddds aresedSehXiaBy likkd oA thi POLISMASS fabRN 56X4nd (ieh

g
transferring the | oad/ unload cup ?82x to the wafer
| srsienfiallydtangtesied ifeom B walbrecasiers hbl2and 62¢ ansbitZbdy thewefer
0 hshi ble 156 by its pivoting notion
1@%&%%&%2%?}%9% @ third wafer onto the second

WEF0a09c ar r Eeén th6ddh segfigntial polshig progess bhehe lvadeks wsing ask
cup 182x back to 1 ts_ parking position X. Next, at step
2thses waligecaryigsy1§2\has been desgrahads i dtialspessibloiel stashpalighing

tahl e Liehi . _
t B SR SRRl 08 IR BRLR St oMl 05 R win
t the véaf@s by thebbadahkiad capsel xquudriBlpal |y |ifted fromthe

pol i shi ng l e. 156 and. then sequentjally transferred
PR Ohe R referqmce & igs dcp polisbiogay 26 aeeosging fea second
et hative@hibbdiftt GEGes4P0Rd. anf rﬁgﬁgﬁﬁng [61&9 t@%@ borh¥8&s one

though sequential polishing process e wafers
upélishingtteble t1f6 sdthrapdishingmaid d 6§, thevdferscanden 162a and 162b,

d ib it I i bl.e to. st l.i_shi 10
TRl e aster el v 380D DR e it [l ARdn?b bhastaued
agwer Wﬁhﬁgltéme i 980 ERe Which rdIAedARELISD D¥odiibhed between

| oad/ unl oad cups 182x and 182y.” [ 00110] th reference

t e Myader camriers 1 g2 andhliédly impich aspannge that thierdgad/anlaadsepold of

o S RO DL B B R b Tt BB T Gien s
pRLited b spebceléfihe bolshingl Rid 153! 1ol tRE Svafed ZendAntbaliGRitions

15 and one wafer relay device 180. The wafer carriers

192he wiater ceisralt2agndil 62 he the nivetinghetigns|A sid Bg t abl e

. ' ' i {10 t ween
CRSpecty ey ThE pivoREYaSE 4S5 1680 T FBTeHhE AR RS, T hae
t peepdndiailaslyl inteesectsphd 8i2faok of thegoligtiag pakl s devi ce 180
can_be pivot leld bout the pivoting point 185, which is
D08 ovBih sefreaestadiie: 1o 2 garthat o prosaang seiers in e

. Taanl o _ .
RSk SPH DA AR eyl g 05 ML G frscct
riEagpEX t Avstépy 21000 e fpstwatferrig trandfartredli®Fhe frst oafdredrrizn 162a by

i voti i.,s.th . L e s
pthg gvalfer}%elg})r( Idgwce %O. This step comprises sub-steps of (1) positioning the

first wafer on the load/unload cup 182 at its parking position X, (2) transferring
the load/unload cup 182 to the wafer load/unload position of the first wafer carrier
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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perpendicularly intersects the surface of the
pol i shing pad 155. [00111] Wth reference to Fig. 12,
a met hod of processing wafers in the polishing unit
520 i s described. This nethod conprises the steps
illustrated in 25 Fig. 12. At step 2100, a first wafer

AT S B Y et 55 B e
Ofarfidd 1628y thOWahg r@lti? dexfflbé ?30 V“Pﬁl? Ete @orh{?ﬁsés%@ﬁusfégg 8ed)

cup 182 at "its parking position X transferri ‘
mxmcmmg ’dnnlsmdomfell@m}m d»oad/wﬂomifcmp nsa aditmparhmg positlon X,

DB bR bt DRy B 35 S e ST A P of e
I QREhdFatep Barkiel $62036vhaleSFolRAInG thtle 154 bypits jﬁﬁf)ﬁﬁg motion B,

carrier 162a, and (4) transferring the 1 oad/unload cup

16 lasdirig the seaosd peafedi qmgo heseedndrwvater qdeniar,162b, anddp)

chiRgeg el bRt Prefinh T B Rlbe BBk A0t sep

Nerdo, tlfétseédrﬁméﬁﬁﬂ poﬁslﬁ@t‘dmﬁe B@lﬁ ngd t8ble138 S6RE tRSipdlhing
the second wafer carrier 162b by t e wafer relay

dead 9. 180. This step conprises sub- steps of (1)

DRRIICT, Jadee pORGRME YBLESAUT B RateROfte IABRILHR vaters
I ?adéqlreh'oaby e fitigal ft&? th@pcblisbmgaﬁﬂg?}ﬁéadd theh ﬁeq:henfisllyth i on

t 5 r rrper rt n
¢ %}ngféé?ogﬁ the;watgy oty CasieTs do 635 % }162% by ewafegaglgﬁ 'sgwia% 780.

Seeiy Waf]?\fen‘m&%htﬁ e?ﬁﬁ pﬁ%gﬁo&ﬁg 5t BE \A;Iag%?umﬁ? the two

(4) transferring th | oa cup 182
paafer cagripdio2 ihamboen dﬂscubedait isdlspposRbROto stdlrtspcﬂfshmgdhe

waf er i.s olis ed.on |IShln table 1
SR g isaiely sa ybAE ofilersptiert w Searnpilly ERpREn e
%%%S@qﬁemad}lmaqurlgzare conpl eted, the wafers are
sequentially lifted Tromthe polishing table 156 and

t[0@h1Ye q ueltth a¢fﬁ§¢ncct todfigf Bd(a)ed pblignmg et %ﬁ mconhng toeg third

e 65 RO Qutpte b Fadt el TR R ommireRlt

Uso1iRBink ieb1ési® 6a V1B 6@ vitharespeetite pélRhinaabe @SBzﬁFﬁQF fRR Gvafer
it is al soléossn ble to start polishing the 15 waf er s

sqaﬁli!ﬁf’e‘ éﬁ%ﬂo ang tvéqy wafer relajedevidesl Sexapand b&’r(b' akhe wafer

e ‘%%?égmy”} B L Py Sptihe paltine s 1562

1&6&) 156@ aﬂd l166dyiregpetitively, 240 palistowsaleriGor the @ohﬂhﬁgitables 156a,

alternative enbodi nent s described. The polishin

U0, 5 apd Jppd ueag P%léﬁhm&iéﬂdﬁéﬁ%d5§‘wl5é§ a&@ééﬁ‘i%d

\é\ag& chiGip ective polishing pads 155a-155d, four wafer
carri ers 162a-162d, and two wafer relay devices

180x164nd ]I&G)ﬁrstwemfagrdevma NB80eispoiiiivacd béiRleen fifedirst and

d 162d th I t
?%g%p wafera cra(lern rs Si 6£z|1 gl?de {162%\/13 rsuch a(.e mgr?nelrstﬁ{t rtllge logg)unload cup
182x of the first wafer relay device 180x can be pivoted about the pivoting point

185x 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
device 180y is positioned between the third and fourth wafer carriers 162¢ 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 162¢ and 162d by the pivoting
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156b, 156c¢ and 156d, respectively, and polish wafers

on the polishing tables 156a, 156b, 156c¢c and 156d

usi ng polishing pads 155a, 155b, 155c and 155d, ’
WQ@29EeT07i8el y. 25 [00116] The first wafer rel RGI/HEND4092080
180x is positioned between the first and second wafer
carriers 162a and 162b in such a manner that the

| oad/ unl cad cup 182x of the first wafer relay device

180%otens Ganddd.yespesdivelpo like Rivading poiats il iy andilBly arq Bssted o
the M@ﬁ@axésomlawee&ﬁdm&ts ﬂe@&f&& oftﬁ@ Ju Eﬁg pads

second waf er carriers 162a and e pivoting

not [9AY7]A afFig, 13fa<hepalishing pads Tﬁf@ lééfé @rﬁ@o%ﬁn@d inyadlinggr
30 gsifigfBtid Obhat 8, tROSIIEA RO EAs li’ﬁa"ﬁ?@aﬂe B&lﬁdﬁb& sheR s

fourth fer carriers 162¢ an in such a manner

f hatbeserpolishingpads substantially defmo ¢ S@S@lgftt ﬂiee Jeveaver. thapelishing
rel ads 1861 58 mb§BY pS&RAdnEEnRITY féﬁ ReditatibhGs ﬂlugﬁ’at.téﬂﬁe

poi nt 185y to the wafer | oad/un posi tions of
thi Fig BB fourth wafer carriers 162c and 162d by the

20 v
! N, MR L B i

185pplighiag pey %‘{Oeléid"éﬁrlb% Vs m@%m@mwahe sops illustrated in

per n ul h .
1[ o ﬂll(a{) A@gtels deo @ﬁm{]fgqeuiﬁfsgeqla@mmé %émi g o 155%6%?2

a)
ar eo‘ﬁégiet firgs ﬁ@leﬁhmﬁ lq 15hRhy the &fﬁwa@mehv dewice 1BAxt Thisstep

t hecdﬁﬂiris@%hﬂ-@teﬁ’@(ﬂ?l)%§ﬁorﬁ&ﬁﬂe Btsbw. @Bﬁgmﬁb‘é&'&uﬁ
5 these l'i shi ng pads substanti all ?I/’%eflneastralgt

| i n@ its perking ppsitiq (%bmsﬁamg thepepd4mipad enp1183xitorthe wifer

0s ed
Ip loﬁd/ﬁ’rﬁ@éjl éJ %ﬁ‘u@n % Oélﬂgf‘gal Elrrfelg e?gkeggletfg& bflghﬂx%jz{b?%
1a nb”'t6h gﬁ ltﬁprﬁt@d@Q@nﬂg(ﬂmﬁémB therfirst e fer pasb ithefirstgvateni t
T i 2Rl 08 ransfiifs 0 JAORhIGRIGHY 1 BT 8 AR
waf Rsition X Neak ﬁtsﬁtfrpé’é?‘i, hetfivet WalfqrsﬁpOhdké pn thapelishing T6ka

0Vef§65'ii§inéih5§6hsﬂﬁ’i§ §[ﬂi5t39 table 156a by the first wafer
IS step conprises sub-steps of

(1) OUHT | s 6220 swcamdivator iransfonddga it up
6L 8 Zéémé‘tl 63ct expcﬁé ﬂﬁirﬁ‘ olﬁﬁﬁF Eibfénl 5 ?ﬂ: Ilgyzt)n? §ec%5ma[%r réde}gdethbg

/unl oa
posl 80yo’ﬁh1§, $telt mptris¢S§ubmsexf (0 positieingiit2wcaveoralirioe the

f i f1§ d éad%tﬁ!g E@y?f‘ﬁ’é | %&@@& %(2 {?&sﬁ%&% xhéa‘a” A

er on
c arOruP é 32}11621@ vegdet [¢adjuntondipasition of thg tlmtievatfenaaihmrﬂ 6@advea: the

%gi%mi)?(ﬁﬁhlﬁmg tra'gfesl S@f%}sﬁsﬁwtlﬂgﬁlbﬁéngﬂ 6%? 1?% he 860 S%E %t\’%.?er
22 abinéo th Béd wasir ngmniézwdm@man@emmmun{o@@mg]szy
lﬁf%tlg%ﬁﬁc }Lgﬁn‘gggon f ﬁ@:&oa[i] gteff‘@%%,r thé sc’ec&[(ﬁpa%ér% f;oefghcd
the third polishing table 156¢ using the polishing pad 155¢.
[00120] Next, at step 2240, a third wafer is transferred to the second wafer
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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20 carrier 162c over the third polishing table 156¢c by
the second wafer relay device 180y. This step

conpri ses sub-steps of (1) positioning the second
WRLWAHOHT'® he | oad/ unl oad cup 182y at its parREPES2004/002080
position Y, (2) transferring the |oad/unload cup 182y
to the wafer | oad/unload position of the third wafer
carrier 162c over, the third polishing table 156c by

i t s "3 BTP M5 srespd! Srtceery Iodhanddy) traneeriag Birdoadimiond am

ont @8ixdtack ti 1fsqi>a1\k§fg%31ﬁé&{ Xi N&xt' &4€p 2950, fd tidd RS iSsolibiea

theI ad/ un d to its parking position

cu acC
Secqp E @B‘négif?g? 15%\’1%31%5‘6?&3‘5%@‘“1 53b-pol i shed on
t he [aohmd P Olek(S i st 22600 b Eoukth G 5 tREsbIAG 18 Alel Sl WhrRad

155 t st 2240, f
B et PEhotes M i ol indiaiTe St erond B ke
secosny. [Teisiseh |cﬁl§pﬁs%b 1) sle@@ B @y pdshiBnihé 1 troud Vetferof kiRRY

devi 30, 180Q p CONpri ses sub-steps of (1)
o5 BHPHLAIPHE2Y it ke 8p 0 0 Eraaiea e derdbulgad
I18 2xu,;ms|2y tcﬁth@ﬁzﬁféi- mﬁd/@tﬂt&d&%oﬁﬁo%fftﬁe?ﬁ)?ﬁﬂ\g?&f clﬁfr[e'r REbdtoREr
Ooa n u (0] e warl er oa unl oad

poa HeitGHit JpLEATE el Ead e Bvolbieenation Dy @2 oadine e fow
18 eC afdr fnd e ourl vaaklceridbihd md (z? %aﬁ'féfﬂﬁg 88 103@th164m Bp
(3) hird.21 WD 2004/ 070778

di n the.t
PCT }@g (%E@Tg’@‘g PoRiQn Y. oNexb af siep 220 edh%lf%]li wefegirri er
162polahed dodhe foﬁﬂlnpémmhg faBlet1 564 dsﬁ.%e A5382x
bachwhf its 0sition X at step 2250,
t hel®i32 g 8fr ?30 {s6ing pigesgses ghthe wefess@&mpgﬁm thawafprs
t ablue sckabtiallp lifieh frdhe the YdshsehidshliRask tlﬁ@@l%ﬁ 01@3@ ]1156d\flﬁt
p 0, a fourth mafer i s transf erre
1f ou fﬁ %é%‘&“ sequenjally pnsieseed fromdhe wafer cprigrst 1|62@dﬁ2hs hﬁzﬁg
t abira 16566k By wbﬁ?re?@%ﬁ%s%b:@e[ndﬁ@?ﬁy device  180y.
Thlﬁ){)i? ep conprises sub-ste 1) positioning the

f oulP13hart ekvedihqugl Seqp%lal/n? iftinecrreqgps of Gywaders peieg the
par fouNgafBrQsirlel:O2 Yad ebn sl Sf i hRIpdshiBleltd ﬁg.? thgiﬁg the

cup 182 to the wafer | oad/ unl oad p03|t| on

fo uW‘l‘ Frs Wﬁ? coutly ity all e avafy eqrriers pre seqyenrtiaHy foetledsrithribe

26 ab\k/ﬁ‘erlﬁﬁﬂle%’ad}'ﬁ&a@bmsﬁﬁ%mﬁjﬁOn L), (3) loading the
four%h to wafer onto the fourth wafer carrier 162d,

and P11 1 r JWith &afereneg t9 Fig. 14D cmakersative suethod pEprpcdssiok t o
it SWaaﬁ ki tﬁspagﬁﬂng L0546 is MXdbed. a’i'h1§1tn§lﬂo@ mmﬁ Jté}% rth

ed on the fourth [ishin

usi ﬁbStrlaWé mp%g i léﬂ?)ﬂ 4t ﬁﬁﬁ22f§a?dir5t["(§‘®1 M‘anﬁﬁ e totipefirst wafer
p ol daﬁ‘l& Ma%%ﬁ@ﬁr@@poﬁhlﬁmw\@gﬁ 'B? tH st %ﬂ? k&4 Edbvict he

fers __are sequenti all romthe respective

2 (80k: Ne e Breds 106bafirsh welby s pelstedamdhe st ppsaang tablo

th
e 21565 @ﬁ%ﬂé ?lcﬁishMg bﬁdaﬁgg eﬂfeggstimﬁe vva? Be MIS eviihgtre 2

1803911% t&@@}’“‘*{“@@&ﬁﬁlﬂ kipdaf dhiough seq uent i aI
POl [0pasNg  PEE 8B Sier3225 NGe MRl Safir WEaRFerfddSo 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 155c. The second wafer may be polished on the
third polishing table 156¢ using the first kind of slurry.
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four wafer carriers 162 has been described, it is also
possible to start polishing the wafers sinultaneously
after all the wafer carriers are sequentially | oaded

VP24 720 waf ers by the | oad/ unl oad cup 182RCHKH2004/002080

182y. 100124] Wth reference to Fig. 14(b), an
alternative method of processing wafers in the

pol i _shi uni.t 540 is described. This nethod conprises
t he l@‘?‘éﬁﬁ het fiep dithe @Naf?msomnsfemfd fzqua phe S iyafeg

f1 |6 r2 s:tarrieaf&a td the tsdrcamﬁ&zﬁwoaﬁlei pszya»g?rftﬁe&s%%o u%f)l%thlrl]lg@%!efl'SFB
ve 1. rs ol 1.Ng a e a e I rsS
3’?/0? e*rrr %%r\r?l%éez@ %‘3& Thiystep comprises wh-stepg of (1} he
f ir Sfans&af'lﬁg thie SoaB@hloah@g 187x ﬁ&ﬁ itk bdrﬁ%ﬂ%itioﬁbﬂt@%év?&i&re

156 t he, pol.is first wafer may
ﬁ%ﬁ@ﬁgﬁpwwﬁhﬁ:} %agbeﬁrﬁlegﬂﬁwﬂlta@weﬁ%@aﬂ%@ a
f I I SibloKdinglthe first ivefef ﬁomﬂﬁ%ﬁﬂafe?'@éﬁler I%Qa t%ttﬁﬂogd%ﬁl%ad dup
e

o 1S, O iststiving g Raafipdiung b fisqrates e vaioad pasfion

t he o6 eewnmaﬁfcahﬁr AbARY thesecctd pdBitihg A1 56b Y it§t ep
2235, t.he seco ol i shed on the third

pol PERHREmPLass & aj}m@e ?43 ga%@é’ the dirsh Befes pte e sergnd wafer camis

19eC 06ab, waf @) trzﬁﬁﬁérrb@ ﬂwilbdcﬁh&ﬁd 1828 badkhé &sipaaah%daitﬁgx
tabiﬂ% 156c t first kind of slur

200 H?/W‘Fs @’&f%@?@b@e piothe E@PHWFhm%’Pblﬁtl&P

2245smg fhe pblishiil pu@f 536, The ﬁlﬁtava%ﬁﬁary%é b1isR8a &l ¥Re Seobriit
carrier _162a to the_ second 1per carrier 162b

ovePOl{SH’é‘g?@@oﬁé png &¥eond qu’él&fél‘ﬂIBGb by the first
waf 01278! ay NéghiGRp lzwthelévoﬁd whigPis &&I&Peweé ﬁ%m%h@mﬁé eps
transferrlntg | oad/ unl oad cup 2X from-its

li)ar ﬁ”ﬁ%@ca}%@r. 102k the PWIWPéer\ﬁav@!f 162d Pw@;ﬁﬁmréwllpm@ tblen

of 149 by ithiesdeconaivR a n
A (2] By ioo0Hs s S dofie 1402 THH b SorRirk 8 DGR

car Ftisferring e ‘Padr} Yread|cum 52y Aroseits natking pesitisn Y tthe wafer

t r ajead/eKlbd sihbleoﬂﬂa@m&&l%fé@é&n%risﬂc&%&tswoﬁ&emmﬂf g,

| oad/ un| oa p03| tign_ of the second er carrier
ov efnleadimedhssseand yesfer &amiibe thishvafen waisr hG2cite the l?ﬁd@ébﬁﬁg
2670t ¢upr132y\ (grtfinﬁe&;ﬁg the ‘Rﬁdhlﬂﬁa& a@ 1%2; éfthveé‘rfloéa%R»a& he

second r carrier io 162b Ltrans errlngthe
| ocRPStiian 8‘5 e fQygh aatex 0%@146%0\1% @eﬁw ipplishipgdablg 1ped iy

Ne Xits piditing bRBomkddD he
sec os’npé plg ? i sh ?Iﬁs)g ?hggjf’ L@ 11{)3%1 g%&%éﬁﬁa afer Bﬁ*} :t%qlsﬁth%fég

155%rier g2 pndy®) psiarring he load/unlond vaelc&b ckrﬁteltsmdsnw
po Opogiﬁbﬂq iR, 8 sle';s@w%ie%ecoﬁd %ﬁpﬂg ﬂfég rpél e futh" Y-

at step er 1s

{ r d??élfl’é?% @bleflmﬂsmaéhetmm@gmd waide The sacpndswaleizpay heo
t hepofighertoh tﬁ%ﬁfnﬁ{h psﬁgmﬁggabléﬁs?daugﬁﬂgfhgfs 4 RHE bfsturry

pol'i shi ng tabl sec er relay deV| ce

18099128hi s ft@ﬁhﬁ‘cﬁiﬁ‘ﬁﬁﬂd Beégnfl;\ﬂﬁfersmpghsbed gmfhe second and
fourth polishing tables 156b and 156d, respectively, the wafers are sequentially

lifted from the respective polishing tables 156b and 156d, and then sequentially

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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transferring the | oad/ unload cup 182y fromits parking
position Y to the wafer | oad/unload position of the
third wafer carrier 162c by its pivoting notion C (2)
unl oadi ng the second wafer fromthe third wafer
carrier 162c to the | oad/unload 20 cup 182y, (3)
transferring, the [.oad/ unl oad cup 182y to,the waf

| Besaribe dleig also Pﬁé%}'i’l@lt% ﬁtlaﬁﬂmllﬂﬁng Bioriaiersgieiliangpushiafer the
1
Q%?er QY ferd ol an’g)? 55%12?&?16 @séqﬁi@ﬂlﬁ% lod ﬁ th the

pi voti ng nDtlons
owafers hyatlfeduatd/hrﬂmadarp lai?arani;idB25L62d and (5)

I T AT T A LT
Wﬁftﬂh dlt%rrﬁﬁ'vé Sheddigient ﬁ@ieg&ﬂfeﬁ thé PO RO 0PI prises

56d using the polishing pad 5d. The second waf er
rrﬁyedo;wllspmgltsbiaﬂiﬁa-lﬂﬁe wltlmespecpm palishing padb | £5a1 56, three

th i 001 Af.ter t
¢ P S 0BTt A o gpat ey sabige Fithe a8y e water
f QbR 18041 1H2bRAd 181 88 pbSiibna Vet ﬂﬁq)ohﬁlﬁﬁﬁ e4bldsVIBI6N, 156b

the wafers are sequentially lifted fromt

r @rybbiﬁcs 1espgsdively hanthpalish Meaders 8 theapndishing dablem 6phkydb and
eu'}E &aﬁoé%gl%%ya %p@‘a 584, 1 frlgrpcbjgg Jafer carriers

e vva er relay 1es 'sox  and

1m3l]r espeid firselfer f11 ABNicE180% i Poviidhed d@tigdthitiad first and
pol i shing process of the first and second wafers

usseppd YVH rper@wr%ﬁ%ranééﬁ?b By sich ez%ann%t@ett %@éfwd cup
1
£ Pt dific REEDafel S SEVEE fR0x danl bR PRI vdefhe point
w8 e tocths Wa&r $oatibidoadipdsiti6Acof the fitGahd ae:‘ud»nd t2deranmiers 162a
i.al | ded th t h f
S%ﬂﬁf@f' @&Bg ew‘é‘a&g Qspvtmlaﬂ%A VQTBS@%S GBV ﬁh%seﬁgfde%ﬁ%@lay
t
{ Seyiesoy @Sgﬁlﬁﬁgghi&éﬁ%g#b 4 A8 SPE A0 162 dhd
pb62csh isnch mmannﬁﬁhhtahﬁ‘r}pad/aelsad thy B¥2ypaf]thssicogd wafdr egay
h I h ,

Lievis TG el g pioRRLoutiBe BRiguRl phfly PRSR iRy Siafe? fyadyamiond

dﬁ‘déﬁtﬁﬁx% ok &@‘seé‘&ﬂi adQiird mﬁer\e@frﬁfs w%raﬁluq%éc %ﬁ&fe p&&%{g

and 162c are positioned over the polishing tab
1®6tions1G ehd Dar@pqczwcly rldepettinggloynts b8tk qwl § &S amlroeatsd on

he polishi bl.es, 1 56
ggllv%’tér?ﬁ %ﬁf Iﬁliélérn aendeslg*g?%ﬁlg S}égc oafqgggcg&% . z\ésl'sgg
[@018f]] Tha Hik.1S{a)ykE olisieh@paddesisa 5388b¢ positioned in a linear

posi tioned between the first and second wafer

cepnfigarasions Thatdpghe polishing pads b5 32- hiderrse pesienedsuch that

BB Y oSesRtimtal g o il MY, o b i b BYtifie
t s Wab 1 55comady bepositioredsn hitdagulk comguratici, agiibhstrated in

second wafer carriers 162a 15 and 162b by the pivoting
i bHB)-A and B, respectively. The second wafer rel ay

[00133] With reference to Fig. 16(a), a method of processing semiconductor
wafers in the polishing unit 560 is described. This method comprises the steps
illustrated in Fig. 16(a). At step 2300, a first wafer is transferred to the first wafer
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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device 180y is positioned between the second and third
wafer carriers 162b and 162c in such a manner that

t he | oad/unl oad cup 182y of the second wafer relay
WiEM0¢e701B0y can be pivoted about the pivoti NngPqIUTSIN04/002080
185y to the wafer |oad/unload positions of the second
and third wafer carriers 162b and 162c by the pivoting
20 nmotions C and D, respectively. The pivoting points
1854rshpelishigs {ablerld 6 bycitsrivptisg mofien At (Ghigadinashe fitstvatar anto
per pRARitGHkR Cartir 16D€ addil4) BERfPind theloRMAIGR] :
[00132] In Fig. 15§f, (8 pol i Shing pads .fg‘g}i@%g’%%@
ar eltppisking BoRsionZn Nextiahden 2310.5he firgiaferiivpplishedan thes .
thepﬁghh?@bwsggssn&kﬁggﬂgﬁigg & B85p0si tioned such that
t hese gﬁ I shi ng pads subst an?l ally define a straight

Fi n01igvey Blext, atisiep 33320, 8 Recary waferia ansfegsdtotEstbirdmwpehe
POS E4rHieNBOk byRr fhe bHildPOBMIR alS0 M6 BY FRlbBRd lay devi
ULl e At ey v fhe Uil Oy ta 001.3%]. WEh Verarendeviee
Fi g 1806 (tas steq coraprimstsubstopp efdbrasiignig i ewnrrivafor on the
wal Ria§/uhiBad 48 188 dt BOpARink PoskitiondP (2)SraflGS A4 ME fbad/ﬂ?lb%d
met hod conprises .the steps illustrated ih Fi ? 16(a).
At SHPel$2p trhe wafer lppdéynlepd pesitionsofithefhisd wafpragrrien 1§2gever the
11 1 flird WBlidhing IbICHIGE bittts Pifthe Mebn DNG) fohdi b

t abl e ?26a ngy t he fifs% I;hvvaf ggyofﬁelll ai/@%&)\%ﬁlé%thg%cgﬁﬂv%f S

st epite Bephirdafersanion ta2p andd) ransferringithe load/undoat jowp 182yst

waf : - | ' '
ook 81 jafing RIHONT, Mot fskp 2K 18 Spcohd B 8 plkhea.gn
to thagigprlishingsahly 136 gsing e oplishive pad 156he first wafer
car ypi 162 v, [ 07

re VBl o) oileb PROLmMOARIA AL to e socopd water
1pi vesties 4 SHRventhe seondaplishiegipble 13Ghdy e first wekireclasodavise

t heydokr $t; =] . j t he
| o i 0 Sina b bep T pBRfonidopd 38 Sl bh B9 '
Nexipad/gloagicap, ltgﬁnws Rapleng pasision Xa (2 ransEriing thesloadfuderdt he

pol éugh%ﬂgtotﬂ%%ﬁer]léﬁﬂmﬂﬁﬁ g&’siﬁolﬂ%f B3 lsécgm RFePAfict 267 over
[00134] Next, at step 2320, a second wafer 1s
t r the sespridalishing talde { fibrby iwaiveting metioniBe (3) 1Gding theshird he

hi | @di t : Y,

24 o SR B bothch BB eo Pk 05 AR ERE 8 Bl
posh3ek berkrig)its prekingpasition Ka Nekt, alrstapt2850, khealitd mifers palished
18 ' | AN : rring the
oo B sebiny BRI A R i BRTFSSET (0
podP9i36h of Aftaséherpalishihgpadcessecefithe wafers 62 completed,ithewafers
t hi LS I it ' i ion D.
(3T SIrEN i S8R o peninlinty 50 Blofn PitRCC,

25c artrangfprr thn ovafedyartiera 2R clt2¢ argl t6RkebY the safen kelaydieviogs
182%0x ﬁm;,'o its parking position Y. Next, at step

2330, the second wafer is polished on the third
pol[P&I37hg tExeh thouglcequestial golishing poicess lof thg wafkes Wbt the

three wafer carriers 162 has been described, it is also possible to start polishing

/

the wafers simultaneously after all the wafer carriers are sequenﬁally loaded with
30  the wafers by the load/unload cups 182x and 182y.

[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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(00135] Next, at step 2340, a third wafer is

transferred to the second wafer 15 carrier 162b over
the second polishing table 156b by the first wafer
WRLWy0WeE ce 180x. This step conprises sub- SREHES2004/002080
(1) positioning the third wafer on the [ oad/unl oad

cup 182x at its parking position X, (2) transferring

the | qa nI oa t he wafer | oad/ unl oad

pos FATFL6 ‘f°‘feﬁ e %%Jgﬂ%fgm&f%l% ]éé‘i‘ by tbe fispwafergglay devigee

secoguk. pRki, Slfbtdjbglﬂ Si*ﬂ{eqirﬂt%lfer li’é’pdh%ﬁ’ed Bh ’&@tﬂrs@ JoliRinky %leB
(3) # adJ n he second wa

car F’S‘fégl? gﬂ’b"g(l’&? I%Sraav@f gFSF Y"?@r mﬁ@belp@hﬂmﬂm @S@rséup

182polbamgtdb1e nﬁéusnagrd<ﬁragcnxmﬁ1sm X. Next, at step

235[)0 féﬁ E% r is poljshed on the second

pol 1% rteaff% B3t ﬁﬁgo%%afsrdﬁ frasferrgd 9 thisd pyafer

( 003a38dr IAizd &er thb ﬁuﬁ%hﬁﬁﬂgﬁ%l@[% 85 BRSedhd WhGr ae@ aéﬁce
rs, are sequentially i

are eted, th

fr olﬁcﬂtng%fo?ﬁ SteRi 2%% @BP@H@%‘I‘@&MQM%%%@%pplavhmg tpdy
t r anspk @kin, efpblmﬁrig%d 165 Thé sekbrdalaFer hed e pdifR&a GNHe
162\% $§ lé% W%‘Fo{f rel.ay devices 180x and 180y

10044 08 Qi1 velugite st Kind piplyrhi ng process of

16 hejoopdogr s Nexthg sfeb 23451 1hE Eest Wakels 18 aiRHe8 HOomIBL A Safer
been deigéa i bed, is_alsq passible to start polishing

t he®AHAF tglﬂfﬁfF‘foéﬁ uafs F%}“%{fl?@r ovgt the sgcand pofishing table il 24bs

ar epystael epivh@l felayldoasedon tiis stdde AABEILLSHs Y ( 1? he
Ioad/u | pad cugdz‘lk11 82x and 182y. [00138] With reference

to ‘Pi‘?“a erripg tp loadiynlogd cup 12 o lFﬁmlm Paition X sathe wafr
vvaf l@ﬁcﬁuﬂlﬁhdtﬂaﬁtlﬁ%ﬂ tﬁJ‘ﬁl’@thdféi" chrrie®fb2h By HEHGtD %tmﬁr Ri
hod .co sest?@{n g |IIustrated|n Idfq ).
15At @fing siesefirstyvafer from the kst wafer caprigh £62a i thelload/unlpad cup
firmsexwaf ﬂnsﬁﬁm@@ﬁ@%n%%@ P10 ﬂi@%%f"/o%&?rﬁ)&g go%’uon

carrjer 162a qver the first polishing tab
t hePLithe sggo crepra\p2iener the saogudpoli gtablaﬂS@ﬂyptszsls

Epﬁdtilhg inoiBise andB,RA) lba?ih%%@ﬂsttvbﬁerfohfoﬁﬁe ﬁ%ﬂd%}f& Qarrier
table 56a usmgthe pol i'shi ng Ilgg{ first

waf Kebrrag () &apiriagige load{urlpad qup bapbnoutg mm@gmaml@ X.
2015 Q@exu ot §16p 56 thfirsth4reh 191301§ﬂ1édr051¥he secdnf gai%ﬁin 6ﬁlt

step, 2325, a second wafer is transferre

vvaf‘@’rng thepolishing ppg 3 85hy e firsh wafermexibgrslisher on gmetsemn@
@ﬁ)hmi'n tB\ﬁe $5pURlg W@ée@ﬁd Kifd @fysh.ﬁlﬁvv 'A?fﬁ tgg’ B w , at

step the second wafer iIs ontﬁethlrd

pol nogﬂxeﬁ gn thsisecend nalishing tabled Setn éae;fmst wafer isgrapsferreisom the

ThaesRg Atk W& 16 €
pol |esh| ng trablle 1%%3?%?%@&???&1&%0 %%dezﬁurry

2510 [PHg1h0] MNeadhat step2328.dbe sappd wafenés trapsferred feoethe third
LRl S s Bl 1 B S8y

t asewicy K. This step comprises sub-steps of (1) transferring the load/unload cup
182y from its parking position Y to the wafer load/unload position of the third
wafer carrier 162c by its pivoting motion C, (2) unloading the second wafer from

30  the third wafer carrier 162¢ to the load/unload cup 182y, (3) transferring the
load/unload cup 182y to the wafer load/unload position of the second wafer carrier
162b over the second polishing table 156b by its pivoting motions D and C,

respectively, (4) loading the second wafer onto the second wafer carrier 162b, and
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by the first wafer relay device 180x. This step

conprises sub-steps of (1) transferring the

| oad/ unl oad cup 182x fromits parking position X to
wWnzoogafogr8 | oad/ unl oad position of the first PeEi/8$2004/002080
carrier 162a by its pivoting notion A (2) 15

unl oading the first wafer fromthe first wafer carrier

162% to the | oad/unl oad cup 182x, (3) transferring
t he (DdmasTering de IRadiymivad qup 1§2y hack iaitsenerking-nosition ¥a dNext, at

POsisteh 2585, Bk sécofid WERPR @0%@@& 8o pok @il tHE15dbRSing
second E;ill i shi n?@t abl e 156b its | voting notions A

and t8 Rolishingadil i) (e S‘F‘PF%YVafﬁhm@fb ighed piethe second

waf @blishg bl 1568 Gahy the@&oﬁ@}m& sEfgfyerring the
Ioai@unload cup 182x back to its parking position X

21 ot Adtepthe sesgnd walkeis polished cmheeiecqné pplighingtiatde on

t he 1561 aRevaRRks uﬂw Mmttﬁ@f)ﬁlsﬂigéﬁble q%bn Qndttﬁ& mkfeﬁéu %

pad 155h. The first wafer na pol T sh on th
s ec dRavals sairient6ah by theisecond, wséa@iaﬁ ge\acesléebn d kin d of
slu l[(l())l43]Af t &Yith BRrenbd t%tﬁ%@? earpoh?nmfgnﬁit '5§@§(Qoﬁﬁ1gtt$]§ fifth
seco pol i shing table waf er I's
tr aﬁg‘ﬁ—ﬂ“ﬁ’%ﬁ‘n‘?qd&ﬁ“F isdlescsibeds ﬁ’ale\mlﬂsémg #aif $§0ompEsEs thy t he
i r &hsm Gublé’s e5c)and @ysbcﬁﬂﬂi%&pémvé&mlﬁhﬁg p#i33385a A1 155b, two
[OO at st eéJ t he Second wafer Is
tr aWéfeé?afﬂéﬁs 1628 and1geb, end pre wafcwatler deyise 130 (Theaméer cariense
sec s anaieb a?@ﬂo"sitlﬁﬁed]o@gxtth@%lfsﬂﬁ ﬁﬁ@soﬂ‘%a W B;6b rel ay

device 180y. This step conprlses sub-step
tr aF?éH’eéPYth g0d podish walerson iths-nolishing tables 62 zmddﬁﬁb ssmg the

par ﬁélﬁﬁmﬁﬁﬁis%%n?(ﬁ;% tdifecu@der | oad/ unl oad position
waf er carrier 162c by its pivoting

IFrot (08}t ( 2Thewateragler geviaee! 88 isroritionsd beteén therfigbandne
t hi gedonialasr cﬁ@iﬁfs'l@ﬁa Jn@%zﬁ {h rlééﬁﬁgjtﬁh?g%qgatd R)ﬁ&%

(3) transferrlng cup
waf 2 9 gwd*/qﬁwr@%dews .18(? @m bepwmqé abput e alvmmoms a5 foer

162ine QuRF loﬁ«li}’ﬁnﬁmo&%f i Hrfidnd 2B \Ja%e‘? ?ﬁﬁs lk% and

pl VOt [ ng noti ons respectil vel

t hel@Zb &% ihe piveting m@mn@ At fwé B eqsmtivqlmf’ﬁxc pivating pmntﬂszts
2@ N Aiodffed a%ﬁ%g £ th8 i %Ff) gﬁ%glgrzli/o %%%8&%&0 EE‘%: golllsthéng pad

transferring the load/u cup
parkﬁ5ng position Y. Next, at step 2385 t he second

vaf @bidss P OW'nﬁ R&e R ¢ ﬁ% ﬁg@%ﬁqﬁt?ﬂ df Ekgmga&lgon]dﬁagrb

usi ng he pol i shing
pol Vafprs én the, p@hsbmg emb is gasriboti Hjs maibbéccmﬁ@isesjhev mySt he

Seci‘ﬁﬁéira{%ki‘ﬂ{jFlgflS?J& URF dte éimea %ﬁl Fstt?ahsfgrl?e%t grf%‘}ﬂgfgigg

vvaferlspo|se onteseco
2% hecafpier &¢2ajogen the firsiholishing ttalﬁelfiﬁcalbyﬂmwagertrdw daavibsam and

L ocThid feShGHLE Gt s or ) BB Rle L UARR R AR bl
t o qpd82 atits p@rkpé pPpsitivnn, (&)rtrams@&@g the dead tinfogd tup 182 fo the h
al t\f?ﬁ[f&@&dd)‘iﬁlo‘iﬁp&%o‘ﬁ%@ thelffist SGRE LS 96221036 RO kiks? Félﬂlging

unit 580 conprlses
table 156a by its pivoting motlon A, (3) loading the first wafer onto the first wafer

30  carrier 162a and (4) transferring the load/unload cup 182 back to its parking
position X. Next, at step 2410, the first wafer is polished on the first polishing
table 156a using the polishing pad 155a.
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10 polishing tables 156a and 156b with respective
pol i shing pads 155a and 155b, two wafer carriers 162a
and162b, and one wafer relay device 180. The wafer
waroouers7s 162a and 162b are positioned over tPer/us2004/002080
pol i shing tables 156a and 156b, respectively, and

polish wafers on the polishing tables 156a and 156b

usi ng the polishing pads 155a and 155b, respectively.

15 [[BYfek] TRt phsier 2428) asgeand Wate ist@osfersed o the s¢copdwafer

bet vagfr 1428 obbrthd seadid poﬁs@ﬁ%qgolé’\ﬁ?g gy g%lr“%‘geg E‘%ﬁé&g@% gimgf

162b in such a manner "that the
t he Résrsisp comprises subypsteps ofl @D pesitionive thisoendwakhontbe t he

or 'ehe PRSP IR e e Krln 8, 2 PERLARR MBS
By i ithe efenlgadfloadiposidionofdhasecand syl parsier 162b eethe
e R o B T

pad Wafes£0 the sepondswalgy qarrier &2y andd@) tragsfirigg thedqadjunload cup
o AN I : .
pol Pgﬂ Fﬁﬂ( tﬁﬁi % Sg%ﬁt?@géxs Cri k’)gﬁ&éﬁ%ﬂ}mﬁgtgﬁ)gg ng%e?r%r ises

t he Pelishgdon the serond palisking tablil g6b @@gzﬂ_)e. pofishingtpag 13500, a
fol T 00148yf er Asferite %Bﬁﬁﬁltrgﬁ)?&es?sé’s JER WS hre @@Lﬁﬁtg% The wafers
h | bl e a by

carrier 162a over the first polishing ta

t he gse@ientialiy difted Eom dke ppishing tiple $565tap¢h 1 36bngwditens

SUD s&fueRmIP hutthOd i

I oa-dsﬂynl oa'gl acsu%%regggingtl @?étlfgigcgg? ilr%?E %Igslp% %ﬁhg(% I%Fl%lay
t r afe¥igg 180ng t he | oad/ unl oad cup 182 to the wafer

| oagggingoad ihbi ' L e
ovorIRMIoR TRBEhOMASeentl BolinR brofll Blone Bhtlibind e
ot Wgfer parriers |63 lns dpenglescibed; itisalsonassiiie torstat polishirfg the t
waf : i [ t .

| oaﬁ“/‘aﬂiﬁa‘ﬁlﬁ‘*@tﬁgﬁ‘f&%&ﬁﬁ?ﬁ%@%aéfe%%?i%ehﬁ%&}%%f%Whe
Ne x tWafesy bydheload/unlond cupé82.i r st wafer is polished on the

1550018 | AR ST LR DB BB e

Ne x tvafest in Sheepplishirpomnit 486 isclossribeda fTbis nieghodcemprises the step

he; CAl ol . )
A o R Sg%e’%%ﬁ?%%gm B i 0 R pyvater
Thi sardercdie2zonepie Siess pelishing tablssl 564 by(thy walesielay denicegl80he
sec It . '
par it e Bty RPR pURBRGh B Bt b bR 156
cupusine thgpolishing hed 1§44.eFhel fostavatin mapdle pdished arthofirst he
sec I he second polishing
t abﬁgfg}iﬁgg%%[?yﬁ?% ééngav%tg 3%15% xo Ion B (3) loading the
28 ec 09S0] waf Mextt & steh3425ethe fickt waferis trewsfaried frotBRdfirstwmafer
(4) , Lol . ck I
b G Ml i Bl T6 AP et Sl Ry 156
waf &y the svafer relay device 180. This step comprises sub-steps of (1) transferring

the load/unload cup 182 from its parking position X to the wafer load/unload
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,
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pol i shed on the second polishing table 156b using the
pol i shing pad 155b. 10 [00147] After the polishing
processes of the wafers are conpleted, the wafers are

weaquantd7zd |y |lifted fromthe polishing table 2&Hasmngoo2080

156b, and then sequentially transferred fromthe
wafer carriers 162a and 162b by the wafer relay

devi ce 180. [00148] Even though sequential polishing
pr oéé&? ) Gpnsferng e é/u%@dff‘glptlgkchlﬁ@ itsirivieg positiomXr Nexts

162 ahasy 1188 r’chéj ﬁl%%éf@ﬁg polisﬁed o thd sﬁgtirﬁ%ggéhmlg‘?aqﬁ? 1 5%% Q&glﬁg

pol i shin waf ers sinmul taneo

waf dhe 1@&3}*9@@ 13k Ehediiemefes may be mhsbﬁsil onjthesecdnd polishing

vaf efbfe 136b LS Ls&éﬁmh&@quﬁyp 182. [001491 Wth
ref renceto%:g%3 % an " al ternative met hod of
§1r§tﬁva

odWstlng  Adker o i nolithied pn thg sagand pddiging teble 156b,
d e s &el Vst -is idastrgreind ?thmgl@c{bleﬁ%ﬁb taﬂ&théﬁ ﬁ-%fef}éd from the

illustrated in Fi ) rst wafer
i's W&ﬁg?@?rr]éabbbﬁlew@quﬁl@’tdWMﬁ‘ b&o car rier 162a over
t he [do1s3t pWVitﬁféde&c& g 13@?@ gQﬂsh I%%fl%&(%&&?h?ﬁ 8 sixth

devi ce 180. at ste I rst

pol pisigative ﬁmPWémeftrl%cieS%P‘? SHiepglishinisivait §%@mp;ms¢sroge t he
00! psiishig tabach skShmk a pB'Bgmtg ﬂaatlsy‘%@%aféla&n?& s B Eﬁé‘gﬁb on

the first pollshlng 1564 using a
s| uphdtworeaferaelaydeyice ;<Q0x a&‘i 180y e Bhepwaler carripes ¥62a snd 142l ae

IS boskitnb®bved thelshBEDIHIRing taBl%tISMdﬁ;oh%hg@%féeﬂg glﬁl g:%@%ﬁ‘e to

the second wafer carrier 162
pol Paishing tableyi 56 vsigg the pplishing adibise The Etshgnddescnd éoad/gtload

Thi supsti8Bk £RNRSY ﬁ@goﬁﬁ&eﬂo%ﬁsf&f a&'el‘g tolah@ AphShd ¢ @{Q& nd! hg

| oad/ un| oad cu fromits par position
Waf &condywafen aarresadl 62p and Wbrﬁesmcﬂwm Ther&‘st andbeondarri er

162

{1 ¢ Ratinlbldoupl 102 ol 18 e frorboaboll RG2S 157

| oatfdul§P v aeppediiyelygwhick ay locatechovsf tbe surfage thh polishing/pech1 Bad
cu ptojtﬁe?wif@r IBWuM@Jd si 18‘@‘3{% $Hek Ifﬁ@%%ﬁggblnh % Qe[rflérg E62a and

second wafer carri r over the secon

t abl@b 5 éhs miyeting moppm an@ respactivels 'mmwnag pefts 185x

sy ey oot s SRS L lnd

traﬁh%?@fshmﬁgaﬂihﬁ I oad/ unI oad cup 182 back to |ts

par Kmm po SHFI% N 98% NG LrmatRE erﬁ%oetﬁ}n%é §ﬁt‘ne E&fﬁ % ﬁ%Qé)bof

vvaerls olis the secon
usi Hg 19(4) & powp.s Rhenplighieg wisH0 omhg. 10 sltffem&c&n thmay be

e R S R D S S =
2f s g9dispoone waé/nnlp#fbcua;e t82ndng B2y steinetoveatik surkb6bf the t he
Waf Siishifg pddf 11560 VQJQ* ttllﬂﬁoﬂﬁhﬂg?iﬂh 380 Lﬁgé e19ab§ gperates in the

hen transferre
same manner as the pohshmg unit 600 of Fig. 19(a).

[00154] 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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wafer carrier 162b by the wafer relay device |ISO
[00152] Wth reference to Fig. 19(a), a polishing unit
600 according to a sixth alternative enbodi nent is
descri bed. The polishing unit 600 conprises one to
polishing table 156 with a polishing pad 155, two
wafer carriers 162a and 162b, and two wafer rel ay

d ewaf@é@adi@dﬁamltl@wf ther fiest weafascawisr d 624 aver é@apcﬂmlung table

10205358 o AIRE ARG Ploalihe AR BRk: S HAPLEr Bfiricr
u S 62 ahdh 64 )reenis feldimgthp axﬁhdllﬁﬁoadrdw 182k b&cmdtsﬁﬁﬂﬁﬁgjposition X.
| oad/ unl oad . cups_182x _and 182y are positioned t

t NgXG AbsteRas ). éhet Brshwater rwﬁlksh%d 0 %pohﬁana@b@eléé Aging the

hi 162a and 162b, respectively. The first
:ﬁéﬁierg%é]%i Iaslvszad/unl oad cups 182x and 182y can be

p[OﬂiSﬁpI abNuKt ahﬂegm’zm asecondiwifar i ansferaettto 1BSyecond wafer
I

b 425 i e ni T TR P el B oy cp SR
Ofl“hfsrb?epf d js84! Qxbsﬁw (MRS S Jl(ﬁl‘?r{%: hE5&ohl \%ﬁlfé}% thé'- 62b

the pivoting notions A an espect
mdtmi@drwp A8y aslxpaking pdsitiesy, é&‘)etrdnsfcat@ﬂle toad/unload

pia%? A et B PR R G of s Seq B Pl ikl 20 over the
gél*i’s)hmgaiﬁbl%' ltSGTB?'Ei’és' pl@otﬁigtiﬁ&idmta ploatifhe tROsdcERM WafedBhdo

i s shown. The polishing unit 600 of

Fthg. sech(dbyafat ¢arre1¢131&21bomct (4 trapdfetrisgitheyloadiunload cyg bSZy back

i Tl R e T S e A

np@hshmgrtabllaqssmsﬁxgctne pdlishfig pagalssshi ng pad 155.
However, the polishing unit 600 of Fi g 19( b) operat es
i DOLAG] s afrfter g mekishing prosesses plithe wglannpte conplesed, thegvafers

L9l qud B phed ibth e bEEFAELEDR 156 %andiflen SiELDAY Of

proce S Nng sem con ers I'n € poll I ng unit

6ftnsfaralefonithedafef barsierselttladnd 062 bysthe vdfer r8lag pisvic&D1 80x
i!yulgﬂiﬂtfrated in Fig. 20. At step 2500, a first wafer is
Oy Fespestiyelhe first wafer carrier 162a over the

P01 13 A oAl AL A g v

f wafer cavaifeey 162 ahd é 62mhady/heah dembnbetp it it &Rw pabsibledo start
ark osi tion X tr rr| t he .| oad/ unl oad
%ﬁ%ﬁﬁf yafars Sl%%?ﬂév f%& vl CHBEETS @R segrentiglly or
f élﬁﬁﬂtaﬂ%ﬁfy 16&1ediviith the %féﬁ’ B§/ tﬁe‘l%acl?ﬁhlb%‘ 3] 11820184 1@@5

by its pivoting notion A, | oading the first wafer
o[ﬂ065$]he f Withtrefgednee t(bEmgr tha poliskiag uartdiZ() 43ccordmg to a seventh

AR salReime i B rue” e Sy g B2y pRprisel o
\é\ﬁggh}ris Eﬁlﬂ@é l%ﬁ%d% 6b RethRedpestive bl sl Hadd 65 3454nad 55Hawo
wafer carriers 1£2a and 162b and two wafer relay devices 180x and 180y. The
wafer carriers 162a and 162b are positioned over the polishing tables 156a and
156b, respectively, and polish wafers on the polishing tables 156a and 156b using
the polishing pads 155a and 155b, respectively. The first and second load/unload
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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[ 00155] Next, at step 2520, a second wafer is
transferred to the second wafer carrier 162b over the
polishing table 156 by the second wafer relay device
180y. This step conprises sub-steps of (1)
positioning the second wafer on the | oad/ unl oad cup
182y at its parking position Y, 1) t(ansferrinlcgthe
|@adhmrve@ég mtienmA P89 B, raspectinglye T hegvpting|ngis 185x and

§ ¥lo8hed O BRADE: SRR br SR Blnt D RN d U he

Ipaﬂshmmpétblﬁecond waf er onto the second wafer
16 d (4) tra ferrl t he | oad/ unl oa
é@} giack %\5’181 feg%re’ﬁfgrtRhﬁg géo%mﬁ of Progessing sggmgqngﬁcto

h
25 P RO e
Aﬂtustrateﬂen pd. 22 hiAtgtep r266@,sasﬁe$t whfet isdranafeercd tathe first wafer

¢ Gast1 § L ey CieBrepolishine Thie TnvsBi toraggagley doViee

t qg&sf Bhik 8dp cB%hE&esu%f 5 of & rﬂo@iﬁ%m%@%ﬁe AREwafe2bn Eﬁé

the wafer relay devices 180x 80y, respectivel

[ E@ﬁ!ﬁmloamm 18R abits paking nwmabn afo I(Z)sﬂ'anﬁ@rrprg)fbe tandbmload
t
1850 o i 4P gl nosiiol BBl kR ParB g Rer e

P@ikdt %Bhﬂﬂng heleneder by isipidtinghestivsl A, 3) Irabinglthe fiRGwafer onto
wafer carriers are sequentially or  sinul taneous@g{)@ Kt
ackK to

| thedaat wrfencarrer et () trepsferriog dhaderd/aaload; pup I
gpgt%ﬁ}lg gpos[t%?xljg %Iew Bthstc%})e’%alroeﬁfe%irgtow ?ﬁ p%ili e on the {'l%st

atco to a Seven er na

epbl&xﬂmmblel 1$6dasmgltl’ceqﬂ>hsﬂ‘1hg pp®li5Shi ng unit 620
c%rl ses two 25 polishing tabla?{ 156a and 156b Wi th

601 i veNpBh plsTiemeP20atisecond yvajsrds ramferrad {g thegepepd wafer

1 BiseEl o0 aRRecRRiSRE (P LI B GE LA YRRy
pdevité bBlyd Thiestep bampides sib-sigps aliﬂl;eposiﬁﬁﬁngiﬂlé seddidbyafer on
r Li sh_waf t ol.i sh
RGO s
ﬂ@?tlo thEwRfRF idaﬁﬁﬁﬂoad%@ihﬁh of the3BELRIGEABcarrier 162b over
I oad/ unl oad 30 cups 182x and 182y transfer wafers to

athe skcapch ioishih tabile Bt byeitsomisotives mptlcmB_r (3 ﬂ@du@ha sepodd

, tively., The. fi N d/
cHpL pRS R sepond ahfer At 4670, oB &4 s rering B iRy cop
pP82(}§ Back85s ﬁ&%rﬂg%ﬁ)\éltloheﬁ pﬁ@!’(t‘ XSdtdp 263‘0 ﬂﬁ%ecd&ﬂfv%fer is

unl oad positions of e first and second waf er
cpelished on ﬂmcm@dﬁmg mbl@wélmsupg thetpolishing pad hi>bA
The i VOt i

1@%}9& (r:)e;s, 8P8§Shbnglporp o g grﬁgné %rreézgl%ple%ecfj the wafers

p&’él@@c?tdﬂn il l’ftéde behs polishary @bles N&6 diﬂ' 15%B] 414 thad
155 159}a1Wtrf ref e?dénce to EI ’ a net hod of

pﬁ@@@lggqllﬁgragéfﬁ*ré@ femcthe pvafer carriers ?6221 and 162b by the wafer relay
devices 180x and 180y, respectively.

[00162] Even though sequential polishing process of the wafers using the two
wafer carriers 162 has been described, it is also possible to start polishing the
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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5 wafers in the polishing unit 620 is described. This

nmet hod conprises the steps illustrated in Fig. 22. At
step 2600, a first wafer is transferred to the first
WRRLH/070328 ri er 162a over the first polishing PekUS$2004/002080
156a by the first wafer relay device 180x. This step
conprises sub-steps of (1) positioning the first wafer

ont Iodc 182x at its arkln osi tion
Q}Shinﬁ gfﬁfﬂf 13? My g*‘PP “rgdﬁéé/lémoza%ma i@aﬁﬁbg@%ﬂ tyowalke

vvaf edlayl deaidésiBb Al 1RO, Thmst%d bddend losdhinloNa bess 1884 &dder

1623\ over first Pq"otg g table 156a by jts

pi vOSTHE W*g?fs}?a@é)ﬁp HIVAIGE earrer 67 18 an gigraating Ayapner.

t he gfm fnlst an‘g&édafld wad/uhledd c&t@@ mzxaﬁwwz%?(d Beasivot&il abbit %ct he
| oad/ unl oad  c ck to its parking position X
Ko vote T B 3 Thspa sl e e ofes opgieh owinesigpn ohe
fi r sHe walf® larsibi 16Q bl ﬂ@p@oﬁﬁ@ﬂmﬂ&is%nﬁ@re@ﬁ&cﬁ% NehePpRBting

2620, a second wafer is

155a. 13 %‘cﬁﬂg{g% @ t step

t r aRYPE AP gl lWéqt’éS ax"éﬂ?aFPeéf?enidJG‘ﬂbﬂW@Fseﬁthe

SecﬂﬁdmmbbﬁﬂﬁbﬂglshﬁgbﬁjﬂSSGb by the second wafer relay
(1)

devi 80y ste ri ses sub-steps of

posS k@i@ i ng “fited e’é’@@?ﬁf F%ﬁagg @ mgthod Of propessing %mma@caqy p

1;1 8 2Waﬁifs| ih fhg ppmhiﬁgrmgg lsmstdb@ﬂbe\i fTﬂ)ﬁ)nll&Hog /G&Bﬁﬁis{aé fR8 stbhie
oad/ unl oad . c waf er | oad/ un

post thﬁthd'F F ’cghg‘10 sé‘é&% &9 gl" st waler js gansiesred tyhe Wa@ocw

sec p6ucbveothé Sdlishigg tadll 1@6 E?EH@ wlfer kdlsy deli¥O180RI THR t:.t’e?

(3) | oadi ngbt he s onto the second

r
car FQEISEE Stel&%ﬂf(@&fﬂtl?%fl% first wiefen gndhg lé%tﬁ‘}f&?ﬂdéam 15&Qefp
1 8 ZM its peking @oélﬁcﬁl X Qﬂj‘&dﬁﬁfeﬂfﬂg el léHd/u}ﬁoaa‘@dfwthﬁo tfd \%’fer

‘O ‘H_ﬂe second wafer_ is _polished on the second
]f)ol oad{pmiepdipapitien afsin wafer cagicr K2 gyt ﬂl%mlﬁ@n@@aleﬂé@by its
[ Ooﬁlﬁ&ing/ﬁfcﬁlﬁﬁ Al (32 loﬁ@ih% IR yRILERS R walth carngr 1681 30 M,
are conp| et ed ers are sequentj al | y 11ftéd

f r oFACSIRES She lead/rlpad qun ki2x bstééo Hnepriingposition &. t¥eh at step
se A0 thefilsywifEran sdIRAdES the SUMKRE MR §Y ushRihd 1§hlﬂg612£

and. 162b by the wafer relay devices 180x an
respectively. [00162] Even though sequenti al po! [ Shl ng

2007 OfpeEs3) of WéHe a‘f‘@@ﬂﬁo UsHeP@le b&%hﬁl@’ﬁrocé’@f)ﬁlfle BAE Whitl 5

162 has been describ it 1s also possible to start
pol ‘i°§’rli’?"1"f‘& the, &a@mamrréﬁ% isdifted, ﬁ@laﬁimgﬂwgawbl@i%eanﬂ thep ghe

waf ikt velbrid RinSvedl ors @ H»%f& ba@héﬂdﬁ% the udau)gmaghe&myx of
Ioa wth the wafers un oad cups

anot 5 {ywafenrolgy defeeifph 1%%@? %?n:?e739 @ srgogd wa@r isgransferred

pO'tbﬁ’&'\iMe Whkribr 152 @y Aeq ive
250 nc%dl rrentr [ sl I;Jlescgll beggdm%n%dg%%g ?%tgbié%?n&bﬁﬁlrg%
0

vice &80y by dis pivotiys mesion Bp 7itisAteprompiisss siAstaps 20ED
pol dosifibiifg theBdcBndlwifeintthe Bad?ﬁlhéaa Q{xlp PHQ %gltsblﬁgu gl jon

wafer carrier 162 and two wafer

andl-180{anstening thedead/uglead eupcl8Rytol tbmafaripaﬂémlqad pQSlﬂ@Z)f
andhe wafer carrier 162 over the polishing table 156 by its pivoting motion B, (3)

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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182y transfer wafers to and fromthe wafer carrier 162
in an alternating manner. The first and second

| oad/ unl oad cups 182x and 182y can be pivoted about
the 5 pivoting points 185x and 185y, respectively to

t he waf er | oad/unl oad position of the waf er carrier
162 by the pivoting notions A and resgectlvely The

ppf/@@ |ﬁﬂi§} waey iscemplptsd, tegvalghearsersl 62d¢ Hitedifrom the pelishing

SRR, REPOR LA RGP BB

Zmadmntmtltwﬂ leﬂy pf heaessindgvafeniclagriduict 880y.10 waf ers in

the ng unit 640 is described. This nethod
B?fs hNﬁ%t §ft~°éii§24% 5 P SRSOPA PREFTIniRISETe A0 the Wafepgprrier

2?@9by thel1bdditnIvad &lp 1§2xt<ff§1'ﬂ§f11%f el }é?ayt ﬁlﬁm‘é@f k. This step
carri‘er 162 over the polishing table 156 t he waf er

r ecbmgn@svubetepﬁdﬁ(l) "p'hsmomng the seconrvafersors this lsatdétpﬂoadf cup

LB e ot o 3 e S Theehs forunBRd b 485X odhe
| Qas Wdﬁﬁfl’odﬂ%sﬂtﬁ;%’bftt& \Vvﬂ%r Yaher 16bvepad/ ﬁéﬁklﬁﬁg table 156 by

position of the wafer carrier 162 over the polishing

t ﬁbp@o&ﬁ@lﬂwonﬁs (3)plpa<bn¥ thy seearidowafies ort@ thel weldr ergriethk$2, and
162
o TaptlPiieBY l i Thp 1 e bins R o p e Pl g, he

p§dcl§hd1 aRR 94 thep Polishellxithe pilishingRable 73O usih ehef polishing ﬁad
wafer is Bol i shed on the polishing table 156 using t

pb?i. ghsteRy 2 Y 155. 20 [00165] Next, at step 2720,

L()tO?FS the W? r@fyr%}ge d ?fgrg f%#%&ag%?ﬁ)gglpo % Iu%'i 65(? ?]cecording

er ca

pml d mhtéft?tehﬁimlve effbOdiareatt ishiescritled. Fidst 33(ay@idab) a top and
renove romthe wafer carrier 162 by the | oad/ unl oad
cRFFspegtie wiewsof therpolishi W@ﬁ@éﬁ%&ﬁcﬁ\?\h’ c &ha pefishinglymt 660

ag(%rxzé 8s r@x?t?’gohs‘%g%etgﬁ’l@qﬁ@@% (ﬁls fn qugg e(gmf xtétbﬁréer 162

saghbn wﬁ’émelaye:lea;ceZBOd dhe hﬁtdﬂlﬁﬂl}adlwp |182 tqans:fetsmsgfers to and

Eﬁt s W5 i 168 0 AR Ehiogi oo 44 SRR e s the

18i9utisy ]ladlhﬁl FAokhFafep ﬁJaH]uBIbad%ogla)m bf ﬁiésvfrﬁ&r daGer 182 by
l'oad/ unl oad cup 182y to the wa | oad/ unl oad positi on

othe pivetingaiaioncar Thepiveteg peiet 185hie lgnatddsin mpivotimg axid B8t

bttt RiuhE RuPce b7 the woh3nE Bad 155 6P Spting,

t lh@u&QAl i9 feHHep 1Al WithShintear indsGn Fig 2!@&) KITRAG wafer relay
p03|t|on Y. Next, at step 2740, the second wafer is

Vp@hh@@ ig designedse installed in tisinolisigag usit 460 seeh that the
6
SR B 98073 9o D R R0 FRF i< ERLETREBARER,

Zﬁo%ﬁlonlxi of tHedoRMe164 182aire Ricged 3vehthe pblighing fable 156. By
pol i shi_.ng process 32 the first wafer is conpleted

t this cpafiguratign.therange Qf the pivoting gngtionr phihe d@ad/wﬂpaﬁbcup 182
between the parking position X and the wafer load/unload position of the wafer

carrier 162 is decreased, and therefore, footprint of the polishing unit 660 can be
minimized. To further decrease the range of the pivoting motion A, the
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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table 156 and then the first wafer is renoved fromthe
waf er carrier 162 by the | oad/unload cup 182y of the
second wafer relay device 180y. [00167] Next, at step
W03@4/0207%8cond wafer is transferred to the waPeT/US2004/002080
carrier 5 162 by the |oad/unload cup 182x of the

first vvafer reI ay device 180x. This step conprises

sub- 1% positioning the second wafer on the

| oaeﬂf t?ﬂaea Fé% AP 2800:iactist yvafr iisnesifiersidion dhe Ioad(upjoad

t r agef Bt B wa!f& ré19PabIeB  opal its &k&ég Ssitich X Gt is fe%bly

Ioa?/unl oad p03|t|on of the vva er carrier 162 er t'he

pol 1CAEdhgver tsipslishing tele 136 s pi voting notion A (3)
I oa@bm he NegS &%&p‘&@i@'ﬁhe@ﬁ‘fh%aﬁh%ﬁ@lﬁéf@&edct@fh'é‘v&?er J:%g
and Qg.zwe ferring, the | oad/ unl oad 5%

eﬁ% yalpad maltlxn over the pelishing dablgat rb."/lﬂlff nitesin
pol hﬁ)ﬁ@dé@ﬂth% headralob& Bipn@2.t Rbltoat 48528991 1Y ﬁish@afer is
polishing pad .155, at step 2740. 001681]§
r ef B‘Pl@h?,dgo“t © pgligling ’Fdf6%‘t€t{‘%17°hs pHpad 1Sh ng unit 660
accudifg W@efthd géllsﬁmg bfoeésa 8t th BrsERRrRdS @Eﬁmcté@ the wafer

desc¢ are top and

b
per é?;l’jé’@& ?’9‘@ d?ﬁ Rafishing ta%lﬁ égia and %‘Pﬂ wgsigred figg dle Wafer carrier

10 €5 6Ky theh¥fer FB1AY dBAtds Ip3.Ng unit 660 conprises one
pol @hl ng table 156 with a polishing pad 155, one

121,y | dpithyeisrencetq Figse27(sd prd (b}, @ palishing\pinit 680 Sordinge
I oawaualtp AtbritiPe digodirhehip ﬁfdegcﬁbé@ﬁfﬁg §7(¥1)qs aRe vidw gmé he
a

waf er, carrier 162. The | oad/ unlo 182 can

pi vBRLisRing PRIt 480; iig. 27b) s e pﬁr@eﬁmwe\ﬂ@@ dual qup @/afvareéqy
| oaghvits lopsel tﬁ@ﬁdlfshlﬁ@uxﬁf 6§0h EhdBIIRRing Mif 68@ corn Br mca ¥ne20

t he voting notion A. I voting polnt
13 ocﬁ’ﬁ‘é@%ﬁblﬁ 15¢ W&b P ﬁahsawg §a(f her Wafpreqap'@rmn@@arairwb and
| Nt @E 8@E bisp WdATEr reldy HRER 685, t he polishing pad 155. The

pi votin motion Ais further illustrated with phantom

| i 873 i Hhe dislqyp wafkr eelaysleipe 68| capprises tecleadi@doad sups
desiggResh mgi WisH b b&ﬁedtéa tb steﬂﬁ%s‘ﬁ!ﬁ& s tHfb'}ng é@&%crmc h

that, the pivotin er devi ce

180PIHking Wlé?ﬁmds %heTlmx\mﬂn@ sip8 1B isicontenllebnd pivbting-
20 OafaNBLieAWrics RediBrisiA186. Bedi& %c%é@&ndﬁ&ﬁ/xﬂﬂah g@s R g2

table 156. By  this configuration, range
pi Ve il By %PP Bivotad tout the piveting/paint b%idwbmp IS]!@@tedmmhﬁe n

t hesuiFadelor e pBRshirdel p@&‘ 135, He §h¥Er 1 \Qﬁ%ﬁﬁoahg@g{l&ﬁ o?%g wafer

position of the wafer “carrier ecrease and
t heSPBTeEY162b ansoi63nirespectively.fhy thecnivosing mgtiomE.+ Tigsdorezthe be

El \rllicl)ltﬂl: oﬁg %ntg;ll—f%cl){]yqfd/l@@ 585G &Fr%geg }\@J\? Q%.ﬁtgﬂ%té) é)l? ﬁom the,

orfigendsecend wafen o'yrrte@ hé%arﬁ. 163 i Thg piitifg polS4 Shistlbroted
t h Qm&' pY\Rith ﬂxl%ﬁ@ pleﬂ%ndﬁﬁ&?ﬁ%rsé&sttﬂe £u?ifa8€ (ﬁ{?l\%g%oh&n{:% pad

rocessi ng sem conduct or

the15§rolni @ﬂ?%@edmmbpdle@ot the Tigré load/ideat] cup i B2x qam tresder
CORRHrS RAnd BEMIhERSt waldk 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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WO 2004/ 070778 PCT/ US2004/ 002080 illustrated in Fig.
26. At step 2800,,a first wafer is positioned on the
| oad/ unl oad cup 182 of the wafer relay device 180 at
W0 gooparlkisng position X that is preferably | opet/esk004/002080
over the polishing table 156. [00170] Next, at step
2810, the first wafer is transferred to the wafer
carrier at its wafer |oad/ unload position over
t hel‘mﬁlsh. ﬁee %lﬁmaena@ennsycwsis.tmﬁpﬁ Hlustrated; ip iga2&en)-
t h e Al 1812900 @ﬁ@t \Qdf& ﬁ-ﬁ&sfeh&l{fo thefirstSha8 ciBid0162k Ber kel St
er *’ %% g}fé_gthe pol i shing table 156 usin
t he Deishig bl 2 gt Yqaghipnd cumy1Ady fthestug b SRR 6 2y
pr og&sce 685. Thiestbp &o%{prfé@fsﬁlﬁ-stb% &@ngﬁﬁ&.ﬂ\ thd¥rst\Rd 8 on theS
lif dfromtheﬁgollsmgt 6 an&ten

fr afiest lopd/wrlo 2%t {impasking psition X, (2) franspring the he

waf E)ﬁd/ﬁﬁbﬂh/cug Q¥2:G8 Shehitier 104ARA168d pdiiol of @b GFERER: Laftier
ol i shing unit 680 according

tlo ié%a@ﬁ%rﬁgedwl@wﬁa%vls éﬁ%&mw@m mptiongd.d3) Ipasties thFﬁ@t

27 ( Bpfet Sntthk GRSt WaR¥eadtfierti BBy, axﬂﬂh} %&f@ﬁmﬁ 'Eﬂetloa@lmmag bsh
7(b%2é|s a perspective view of lwngrwa er relay

dev & baggo #f parkiae BRI Hiextst %tem?@éo srp%afwgﬁpqx@hed

16INi én B Pol fachel%Qﬁ the pBIRhing BAdGst abl e 156 with a
poI hi gg glg? ﬁDger garrlg?s 162a and 162b, and

th e 0Ll "¢ uﬁﬂw étPP 808 searndivider dgnsipuetity e syenmd gaber

C UPcatiddr 8620 Skiie iéhﬁg taﬁf’eﬁ 56 9Pk is&BRd o ulQRAY 'ﬂkzg%@
cup 182x and 1 ich are connected to a piv ng
shalf'e duasaun wateraglay %/%/scﬁégf i Ths step) apppriseg seh-sieps PEER and
18 3pbsm_5iﬁﬁ%ﬂie\é&§ohd‘ﬁat§hﬁf the dB6nd 1§ad¢|ﬁmafl ey %é Qﬁ’lts_laparkmg

:?l votjng 20 and-vertijcal drive nechanism1l

i rROsitigh ¥, & tastpriingLhy sependdendimload aub82y tathe wely can
be padeied paliesH ofiltSedind %fep Qarﬂallaﬁb M he Misﬁglg lca%le 156

| ocat.ed, over the surface of the polishing pa
t hePviispbrotingmetiond. dRdoaskng the sspend grafer n@to\ﬂwSewnd ovafer i er s

16 28R @62396%% (4)&%&819&@ Hﬁ'sé’oon@lba&/ﬁﬂoa‘&' %%ggigfo iQn E

Therefore, th al cup wafer relay can

t r AA3Eding pogifipn Xai‘@?‘fsatéfep 3910, the SQCQHQ)Waﬁlrlé thh@d @ghé j r st

2oanq,oﬁ 13‘@563xfsn1?@l§erﬂoﬁ§l§ng]1§a§5§md 162b. The pivoting
point 185 is loca on a pivoting axis that

pe r[ﬂ‘yﬂa] c ul Affer heipplishingasqegssesef thewaters are gpmplhiied, the wafers
polarshimatingdifed B8m tﬁé‘pcﬁsﬂméiﬂafalb §5k, Sﬁdfﬂtﬁsﬂ %&ghﬁ. gh
r ers to and

first |'oad/unl oad cup 2x can transfe
f r dipnsfpreediiyomsthe wafGéisar%%w #628 end) B2k by thetlopd/mpload cunsd 82x

MDth @825 iR dublQup HWekPRthyldOALY ¢43! le%gﬁge%lwy can

transfer wafers to and fromthe Se fer 30

25c arlP91dB] 16 ke sipnultareops memprrgmptses e sBps fllogmerd]in Higt h
r ef2(L! nR@stéﬁ).’,OBO ) v%%saz)re and Tﬁn@éusly'ﬁ% t8the two wafer

processi 2{1 sem conductor wafers I'n an alternatin
nerfREiersdAep and 162xshythe fieshand gecondiloadynlpad cup s 182x and 182y of

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

positioning the two wafers on the first and second load/unload cups 182x and

30 182y at their respective parking positions X and Y, (2) transferring the first and
second load/unload cups 182x and 182y to the wafer load/unload positions of the
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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the polishing unit 680 are described, respectively. 34
WD 2004/ 070778 PCT/ US2004/ 002080 [00175] The
alternating manner conprises the steps illustrated in
Fig. 28(a). At step 2900, a first wafer is transferred
to the first wafer carrier 162a over the polishing
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t second. I d/unl oad cup 182y back to its parking
ggqtﬁeéﬁ eqfive at step 2930, the second wafer is
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of the dual ? waf er relay device 685, respectively.
28rst @mLSm}md’W@ o icamgiersakfde aad ﬂrﬁ?h:eThQ:lmNpﬁlm$E®nft K6 islasped

A 30 f
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a[%%lSZ] With reference to Figs. 30(a) and (b), methods of processing

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

the polishing unit 700 are described, respectively.

[00183] The alternating manner comprises the steps illustrated in Fig. 30(a).
At step 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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second | oad/unl oad cups 182x and 182y to the wafer
| oad/ unl oad positions of the second and first wafer
carriers 162b and 162a over the polishing table 156 by

WO004/87078% i Ng notion E. (3) |oading the tw WeEEUS20040002080

the second and first wafer 35 carriers 162b and 162a,
and (4) transferri ng the first and second | oad/ unl oad

cups . 182x and 182y back to their respective parking
pos ﬂqaﬂ/&ﬁlgaé@uaﬂawo ﬂ\fe%fer lgad/upload posiiynef therfisst WSt opariaT s

|
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Ioad/un oad cup 182y can transfer waf
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”Dtdaﬁ[brsal 624 ALRBY byt irst S EEERE Foall AnTEh s%@gﬂndq@gy

nmet hods of processi ngJéh sem condu ers i
aI tth?ﬁ&l mgwﬁﬁﬁﬁef dexjeg 68% I%Srtqnmmaﬁ@ea@ sen30BE) i n

th o@iﬁbﬂu%:ih@ S Rhtbrs 60 Chedr 8 2R EREFIdIGAunl R Qﬁétl RMEIY-

4 e alternating manner conprises st eps
| 14§y atéh%eqsmctp/,e @arkglg(pggltlons Xand Y, (2) transferring the first and

second load/unload cups 182x and 182y to the wafer load/unload positions of the

second and first wafer carriers 162b and 162a over the second and first polishing
tables 156b and 156a, 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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30 At step 3100, a first wafer is transferred to the
first wafer carrier 162a over the first polishing
tabl e 156a by the first |oad/unload cup 182x of the

ViR 2004810378vaf er rel ay device 685. This step CROWU$2061002080

sub-steps of (1) positioning the first wafer on the
first |load/unload cup 182x at its parking position X
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du QJveﬁH@pd&@lﬁlﬁ% tabl8h 5% b}di?svﬂlé“o?ing %%Ho 3) I%&cﬁtggrtﬁg HPJ tgr

sub- st eps of positionin
25f j rogto thwafs@@md 1420804l (Grtranafrring e mamloaah wpzma Bé!jc tat
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transferring t second
18m1mt1@?956t%mgﬁ@mmnadmiﬁ’ unl oad positions of

th foo1361CON q‘hﬁpgt sie:q 3§%O \Qﬁ%reﬂ'ie &fo?irlLﬁ rgce %%eay}sq wa?er is

over the secon
completed, the wafer carrier 162 is hfced from the pohshmg table 156 and then the

30  first 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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tabl es 156b and 156a, respectively, by the pivoting
nmotion E (3) loading the two wafers to the second and
first wafer carriers 162b and 162a, and (4)
transferring 30 the first and second | oad/unl oad cups
182x and 182y back to their respective . parking
positions X and Y. Next, at step 3210, the two wafers
apwopog imitied B nThil step cempeisesi sub-stepb pé Gl pgsitianing theiseend

oSS B R R R0EPe B i
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t backdoats patkingvpdsition ¥l dNexdeav step 3885 .thdsecOdl @ 8fer Wiohished on
reference tq Fi 31, .a pali.shin nit 720 according
t hep %Pgltﬁ’_le 6 gﬁ%tlw_@ﬁ%a% - i's described. The
n .
WRIISH 09 B mod R AIRUIREE AR AP0 hE Ty Mprt FRIR AR
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| / ynl ) | d 182y of t i f

| S ol B amplafe, B er Cerisis LRET BoGiiRe Hiishing
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to transfer wafers to the wafer carrier 162 b their

r esspad lqadamnttadsup d§2yrof the dualcuprvater ietayalevise 8P nat i ng

T I VoL i point 185.is ]ocated .on a .
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syt gj_ifhe fakt lbAdulohd sl NERxEdhel &l clip wafdiRelhy dedce 685.
enbodi ment, the first | oad/unload cup 182x can be

udhig step copmpriseerubyEgnsof (Dapostieningrthe seeapd wafer pgshgyy

cRBahsa R 155 H3le ARahy BCGLR. PARARGk ARt MalRtliond
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t paksipgosition?0 Thesesaddwafeaisthen p@ishé6 8n dhwepolishiag table 156
pol.i shi ng..table by th i rst | oad/unl oad cup |82x
oFsit eqoupigsfad for af ST devi co 685, Thi s Step
CpRYAEes Wit refefiRe & Fip1d3 RQikhiAR aPBarki§ 5000 ffaccordance
waf er ‘on the | oad/unl oad cup 182x at 1ts parking
poihaiseepnd enhodimem of drerriresgnt inzentiopdd deseribedt Same tedarnce

R0 TS D B 5 G
MR th® PoUshirg3appak@di J090 b8 thoké frSthe ?gfiﬁﬁng'ag’;t)ﬁﬁgdtﬂis tdveof Fig. 1.

wafer carrier 162, and (4) transferring L ]
| Bardhenmpisa theseiponugor paatand epmpongnts avil inatbgédescribeshinXetail
Nexjy, at step 3310, the first wafer is polished on the

[00195] The polishing apparatus 5000 comprises a wafer input station 130, a
wafer transport device 140, a first polishing unit 600a, a second polishing unit
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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pol i shing table 156 using the polishing pad 155.

[ 00190] Next, at step 3320, after the polishing

process of the first wafer is conpleted, the wafer

Ve e0uer071%62 is |ifted fromthe polishing tablEI6Roamod2080
then the 30 first wafer is renoved fromthe wafer
carrier 162 by the first | oad/unload cup 182x of the
dual cup wafer relay device 685. 400191] At step 3330,
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[00200] The wafer cleaner 420 comprises a first cleaning station 422, a

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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Furt hernore, these comon parts and conponents wl |
not be described in detail below [00195] The
pol i shi ng apparatus 5000 conprises a wafer input
WO 2004607071880, a wafer transport device 140, aPET/USA004/002080
pol i shing unit 600a, a second polishing unit 30 600b,
a cleaner buffer station 135, a cleaner wafer
transport device 350, a wafer cleaner 420, an ou&p
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devi ce nmount e

th a‘tndtthPé\ ﬁ}ﬁheé POltSh%drig prsecondipalisbing waio6Q0hn Diffovent slnrigs,
i nﬁﬁéreﬁﬁﬁﬂﬁﬁng%&d:; rﬂﬁ/ol' Bi@ﬁ%gt %o{l)lg‘f‘lﬁg g%%a?rg;te? 06 YR LS il the

trans ort device to turn over
th qu}uﬁhleg units éPQﬁB@démb \ﬁé’feéﬂ?e pelishing peocess dhecpinplsted40the

24 ragaé&farpahmg%ﬁ 6b, ma%vdar%%ag%na&% ﬂx%ﬂax't&%%cokﬁgu@sgg he

pol i sh |n§ units 6004 e cl eaner
st a0k Bghe ¢lepperdmifferntasion | 3hbethe wafertranspaatspioe 140 and

devih&fserd e vis ofRhmer }ﬁ@;lﬁf e SEQT \&%‘% tr: %ﬂr& icdd50! §he

station 135 to he wa Ccl eaner eaner
wafdoaned wefsys @retthenzrantf@w ddethe mfmytpustanmuméd tionougput

li nﬁﬁér&&?&d@@@e@s‘é‘:h that the cleaner wafer transport
devi ce 350 can nove in a |linear manner on the |inear

2% r 820355, Imgparaliplannde ppanatfon of the aplishing epricanisO0R Bdirstay |
be L£on dreaesdis Ethsffél‘Lre@ ﬁ‘gl\ﬁ% v anﬁqﬁﬂg §thtfon 1?2 ‘:02!51? fi s?

wafer “transport device 3 rs wa
wafrotishingunie§00abyothe wafer transport device 140 and then polished in the first

polishing unit 600a. A second group of wafers is transferred from the wafer input

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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[00199] The output wafer transport device 450

transfers wafers fromthe 25 wafer cleaner 420 to the
waf er out put station 460. The out put wafer transport
vdevioee70430 may be nounted on a linear track 4BGr/ssp064/002080
that the wafer transport device 450 can nove in a

i near manner on the linear track 455. [00200] The -

waf er cl eaner 420 conprises a first cleaning station
422 thep trans&prgs b the walsr pripY stationcA§0 2 the oatputvafer transnarti ng

St afjdyad 44 g.ﬁh%ﬁrﬁgag%oﬁ%ihéﬁg%ﬁ?%p?fe{ 30 whekSdr & and

transport devi ce , a _secon | ransport evi ce
4345w goups it ehd\Gepmethe polishisg bnits 680a/dnd S0AIB® . thar il thfeiwasrs
waf I, I ' IS he
£ SforblgRap AR fandiEaIRsthag ok A0 SRRARYE et ol it
&t atransferiad 4Alterppsivelz dbmwaferieinsport deving pAfroan trensfer avafkssto

tra AR SECH] ' t at | 424
40 % g%%ﬁ%%%%%%?ﬁ’bs BRI g g IO0 b aflomitihe

cl efslioly station 426. The third wafer transport device
436 sfe f ' ' '

4261 NERT O Feri ol e b g A flf 006 AL ho iR WA

r enisfeaence todiig- SR &s enmiirisigs shealiginganiss ¢iPa aik6b: theit

I?ﬁf Flishih AAppRQT 5660 daf _%mﬂér%g Sﬁj‘;%#gﬂ%%qs #3pLE EJI%Qed%m

e waf ef output station 4 , second a
t hi the pgishing umitslg0s1081 J20nE404369, 58926002679, 4406 660: (8% 00 and

sl Udp¥e 5&1 &ﬁlféfééngﬁ}o‘ggéﬂ -&?A%iﬁf%@lgp%&‘ 1§%§B& Lhov&ys@ﬁee r

and/or chem cals such as rganic
c hepaligkingappatats £9¢0ompasiogihe pelisting hitsh20mdrgr526h. esni ng

st at.j ] 1
e ReE g, e 40 thave o AR bl NodSRRikL e
Ipr oredishing wnits 62azind 620b, Asahether ezaneple, iFigs 84(cydhbiws Bel .
wat ef: ' e | hO 428. The
var S ERE ke, Si00Rmb ke e BTSSRI, 1 e
c| dauherguors; thgtwe pelishing oziijcluded i thepdlishingragperatys 6060 han
of Yall ﬁﬁmﬂ s 5000, wafers are
tra%??%?%é%ﬁ%%ot e 8 %r i nput station 130 to the
f i r[@920dbI i sWithrefererice te5Fi9.235hapolishing apphmius 60Gris parotdance
evy,: . ' ' fi.g st Lishin
of o g Pt B B P bleltiPthonflol BBeschbdl PR KB, o
i n numetalsiof §tg. Poire geidnigFigni Stto &6ty cothmonpdrisraad cammnents
tr : L.Shi6g. uni .he
M R R L T
i n 3Bh&udheroerd, thesk cahinompartsiand @dPonenBi wifl @peetdesdribed ines,
di ffeh90LwPo! | shing pads and/or different polishing

paraneters can be used in the polishing units 600a
25and0@96b. Afhe @plishing apgrratss(00¢)ispintitze 8xsthé polishinphmpamdisi n

th . ? | ishj ni t,. _600b he fl.ers ar

 PSOAPUSRARG, B BRSO e S B

t he000 @Blrtdp0 isulfat the pslishingappat8as 4990 funtherwafprises b dipor t

d e‘ﬂoﬁ&iﬁgﬂit%ﬂ&. 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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then sent to the wafer cleaner 420 by the cl eaner
waf er transport device 350. The cleaned wafers are
then transferred to the wafer output station 460 by

woeoodoroptt  waf er transport device 450. 25 [ 0B20@320047002080

a parallel node operation of the polishing apparatus
5000, a first group of wafers is transferred fromthe

wafer input_station 130 to the first polishing unit
600H03061t helngsedrl modseppration of Eeipolishing@ppaneius 480, wafers

pol b3 pesknbdintuerirdi e3bnd G kﬂiﬁgigﬁg}i@m%h&%%ooﬁa&%@@ﬁ 2

group, of wafers is transferr e wafer 1 nput

st atqrighmamer. (Rjfferaet shwdesndifferantpoliding peds anpler disdisnt

L apSiRRh LieS i i ' '

secgﬂd géf)%gﬂéitng C%ﬂ%@%%lggm&%lggnrﬁ %Eéeé(g%{j?dgﬁ f‘%‘g&"’“

pr oA8erdbeplisking propsss iscempletefhdhe wafers argringnsiereagriol thg clsagss

of WatLLSHA B5b %%&a?%rrtﬁgspt)ﬁ dbi& 18h glgd\}ﬁén seQHEo) ﬁ%rw(ffer

station 135 b he waf er transport I ce 140 and then

s en¢leangr 420y flercdqancrayaies ienspar devige 36heThe clesned waters are

t 1 apSPRhdsfeley toGhe WAt
2004/ 070778 PCT/ uszolb%‘%hgi%%%a‘%ts ﬁye{r{:@tfoﬁtgﬁtsﬁ@rue gpt(’%\ot he

waf vidbput station 460 by the output wafer transport
16levjoego7$ 0. InTJ]ﬁ%‘él‘@f rﬁgdetd?ﬁz%ﬁ@fﬁf&he%ﬁ%ﬁ%saéégatgmoo, a first

transfer_ the wafers of e first "an ond groups to
andePrRpeA Wakes jsdtanserreddrammtbe wasodputsiatiors B0 dhe firdiat -al |

th : . fir.
CpMRAIRE Snit 6W0a fgﬁﬁle gsfa?él‘ ?“ﬁ‘gsi’% gév?c@‘clfl@&fpc)letgern éiogscﬂed Al first

then all the wafers o et grou
t r appisling wdt 608p.t & serand grotuy of wafess isdrsferred froapibe waficinpee

140, ' e . ' .
SoCRR 130 B SEoltboflife it Al by O Bn iy Bhtl
1§ as#iddhen pplithed B thespeondinabishintg unki 60Qho 1A & grpup pHuatats is
50 [ eT=Ys IRYY| . 1. i.
coror PR 1 KR e siloh 130 LIKARRTSGshily hiiPoor By e
pol Wafbi tregspapslayies L) a8 660 pelishesinpheitlsind polishippinisiiing
.ar.e L ,
S0 S Mot s S8 i cbiiha, W 0B el
anawafas eredesdfereddalthpictehner biflr snide 186 b thgsvafer t8@spors  an
NS 1l et ho BIRME Lier DOY B ARARE BitPory
anoletiiee 5%( A cleanefiwgfergat¢ then trimsfesred toghqwafersditpug station
( LSd ) 15 l'ishi its 620
anaRO 3k e oHE ORI B0 POLLe0) "ahows the.
pol 08398hg dp parisadsods@peraibamrs thepplshinglappapasiis 600D wpfers

i drg atlfie Atin Ber ipht SRR T96 B ond 6 doMEhiBENROIEY,
25i fthewafit trangpeetslevite pifl and Hiengolishéd is the[fBGPOUhinghmit 6002
r effsgng 24 K Bk GurryPahd ARV hA AR B, B 2809%rcub of

acco
the wafers polished in the first polishing unit 600a is transferred from the first

polishing unit 600a to the second polishing unit 600b by the wafer transport .
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
watfers 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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20 wth a third enbodi nent of the present invention is
descri bed. Sane reference nunerals of Fig. 33 are
used in Fig. 35 to identify common parts and

wonpwmeews i n the polishing apparatus 6000 asCTiveme4/002080

in the polishing apparatus 5000 of Fig. 33. :
Furthernore, these common parts and conponents w ||
not be described in detail below 25 [00205] The

pol ildnd ofgluzysad te seponditiod pipotishing md. After thepqiching piotagses

app aafr@édﬁﬁ;letépﬁxg Fhrdt W{ﬁ?‘ﬂ‘g%gop Bg?ig %vsvaefgé aﬁ%géfg%r%gbﬁ

bet ween th
is t%ﬁnd@wbthaé D©l§hinﬁ gnibpPhaad 660c6O0E clkaret hieffer statiqurlizs &g

a thig Qafeﬂﬁn G(J%gt' cfégicéé motoagﬁ Big sen?gethé \mtgleck%%rl 428 b)) the

units 600a 600c are arr

pol |c§,qqmﬁgva§q§ pansaer evi(360 s’ﬂhﬂﬁrstﬁmd dfhlanwarlchécnr the Brstdgiralrdf

d

©r dofbfitbal B ol tefuBlath e sUBAE R hf 35hind s 6066 gng
t he 686¢ inspady ﬂ&ﬁp@ﬂék@d oBg0ey andiies saeng lklrldroﬁpdphmg pad.
d 0 i

St a0 o Th BRVTAE ieehH Sprfh UFRP NSk B0l o
waf dirst group af wefersiictensfese! foom theavafo iripstitatign 150 toshdRea,

00 oﬁs‘ﬁgllg%gﬁ @OOa% mﬂ%t%gr n%%%lé‘ cé:) 1(;!-6 }1? ﬁ'lgr? 4@%Qezcﬁp ﬂﬁ first

[ 0020 n a serra rat) on of
appapkishing vely 6002 using efisst kind opgininsinda first ktdd@f polishing pad. A

secQod,and lé{f ¥ v[;ag'erp ﬁlt}aﬁﬁ#@é‘a fﬂ)ﬂ'{ he Fvgfrgxomg]g p0b o9 ?3@%8 ﬁ,t%o c

ina ser
pol rsmqnd@olygl@tmumhﬁmb by thiefWagar émisporpddvics 146 endoperapoiitted $n

0 b d
600 gbtRg fotshing lfae B il B9 Bl oP e @R Rleng o
Waf pelishing pad. rkhedirs landassbcdmd grdups of vefere are tl’muftxﬁﬁ?sferﬁeﬂad then
1 35 140 tt
55l A AIBPREL AR SO e BIERaREL, L°

d ev belish@bi0 theThied Imllelan@ummﬂeusmwwconﬂ ki off slaf b ed

t t th

{1 arond i FSp Bl pal' ThS A b Bl S DR R,
op ep%ilshlozl pastcan hlso pouised n thgthaﬂ pdrshing amﬁme instead bf thé

f1.: th

T A e K TR

waf mpcqsmn@wgmpletsté \th@ﬁsﬂahﬁ swmﬂ gﬂam op ohfesshr@shransfetrbitio
fi A f

| b cioRite bt DY p6 Bl BB e T il 8ot

t heths @efsndegmet 4291hiyriige aleahér VGO tralsport bevicsaber Tlﬁehﬂéhﬁap rt
d | h

eV M LR SUE ok P 5560 L et

2§ r alrenfportrdedice 450N t he waf er |nput station 130 to the
t hi I by, t.h t
o Ot et Hebordt e i e et i i v

uni ec@d@aod third groups to and from the polishing units 600a, 600b and 600c so
that all the wafers of one group are transferred first, followed by all the wafers of

one of the two remaining groups, and then all the wafers of the last remaining
30 group. Alternatively, the wafer transport device 140 can sequentially transfer
wafers to and from the first, second and third polishing units 600a, 600b and 600c

in a rotating fashion such that only one wafer is transferred to or from each
polishing unit at a time.
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After the polishing processes are conpleted, the

first, second and third groups of wafers are
transferred to the cleaner buffer station 135 by the
wiaked/ora7ahsport 20 device 140 and then sent tPRCTAIS2004/002080
waf er cleaner 420 by the cleaner wafer transport ]

devi ce 350. The cleaned wafers are then transferred to
the waf er output station 460 by the out gut waf er

t r ak@l3dtk o divpre thoughhe M@wesiappmnﬁ 6A90hag bepn described with
openationd 9F; i ms%hbﬁmme AR A W &)Oa,"%f)ﬁa 6084,
transferred fromthe wafer input tion 130 t

f i r $te nobishingapperaiup ﬁQOOGWacomymsez&or@ then m@ph&hmnmﬁbéqo
deVirgRhelfBreRd p$lﬂﬁi'ﬁg Qﬁjafa%ﬁ%@% &ntcalﬁplfiéew pcﬂﬁﬁl%'ng i Ghat

unit 600a usin I'rst kind

Bi na@reselepied ﬁ@n%h@obﬁwg NS0, 0f 5205540g$®u§3809600 62{19640
vef gk 6B0)708 Q&pbzorae;cﬁsecf wmkfe%ké fﬁlgg«.gl 98 As 800ambR,
transferred fromthe first unit 600a to the
sec & 3@ dlows Ithem@hﬂm& appgays @mepmvafgéhe threg pelisbing units
deviss@, 340 a@92dchen further polished in the second
pol i shing unit 600b using a 30 second kind of slurry

and [¥24Hc ondVikh seferegee 1931is. Shiangligeg apparatoe GHE igrasondanse
fohe witha 6t dRboliRRRChrik pg&@mflﬁvreﬁﬁonn Qs bl gsmé3%%999

I's transferred fromthe first polishing unit
t he numeraly opBigi Brrrgesed i Kig.60 de idpntify pammerf rarts prdosponants

devi t

Dol 1 5he Png BbebRE 000 ek s bt e B bl % 7
PCTAY 1eR (gee comen pafts idpomponentd wilhaotde desedbddiimd
of BQLi b9 pad. After the polishing processes are

| eted, the first and second groups of the wafers
lér e (00213 sf e Thepolishiggranpaeatus Qs similacio thei pobishing apsératng

U;' Bocﬁo%@sn?{a@ iHP a3t 4 d1ﬁ§-e1§353 gw%nmg%ﬁﬁﬁﬁge's 9§b0]aﬁ§

er transpor en sen
t he 7Q0&f1éﬂ1aﬁh@mi@hmglmmpls 7000 fortlesr cempisesvmadisher bedifis por t
d ev ny r Wk
‘L&%{‘% d y%f:(?}ﬂéi viag HE%OR %‘(ﬁ)éeglé}b ﬁosv@lgkﬂé ﬁ(gl h‘ﬂ& éﬂafa?&g
an d5Q0Ri he ﬁtst Wafhi tregsponti dewic® 0ds loded BOGen thestafadnpot
FF)) 2 Flstét #ﬁlgg a}ﬁ dt'l:léj p %B% 8@ {férystaﬁ&g 1 §6h %‘hg’ ﬁﬁﬁ%ﬂ% bhff%%ta%];n 136 is
opeloa?!tﬁcbb@t\men irgg@hd @horrdgwmmlanspm de 39040 and 14DY. Sthe

f f

Ot oy Rot vt ol Be 6D’ §10cay bR NEpalle? by Bllon,

waf 36 and hesleenar bulsristation 183. a“hd sechrelwafier|tiasdpert devicd H@’

f

|y o9 0 B0 ! 18y Bef ot 0 o
2§r oquIC@fMQvachemsV& i atlinearsrfaenar eul thedinear track W&f.er i nput

t 130 ) i.shi ' b,by th

oL el 1O, o305 e kL LRR R L@ Y 1

seciandfeped tosini frgmuied nolig@O buffes statipnt 136 by the Strst kndstcakl
I . The

? [ lrjssv{‘%%@%g% eco n%ésr 1?2 ﬁ}fd mci}f ofv\lbgp %hﬁlgr bu%g %%lr?g qggﬁ‘ﬁ{ erred
t 0 ¢dmprise multiple slots to be able to accommodate multlple watfers. The polisher

o~

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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third polishing unit 600c by the wafer transport

device 140 and then further polished in the third
polishing unit 600c using a second kind of slurry and

VHO 268 @ ki nd of polishing pad. The first ki R@T/E$2004/002080
slurry and/or the first kind of polishing pad can

al so be used in the third polishing unit 600c instead

of the 20 second kind, of slurry and the second kind of

pol i 89313k pathe fxstipalishingamis §PGadh joggied peptibe Hrstwalgy teansport

conpiegice 4o 4nt1¢hefs)eroia parrsqmg QRPBODLIAE PLRS MRhir hedBbR VARG
transferred to | eaner buffer station 135 by the

dfangRogflepiss l40de%ecf58tm@rafﬁ%ﬁp9% devieedAp trapsfaryiwafiiaf er

cl eaﬁareeﬂa{a vi¥er i@t @A@am 0B éhet Stﬁfé?ﬂ&’cfdl 1@@%&@@%@
The ck fers are_ then transferred to the waf-er

out g lﬁgftgdtmt&ﬁ % 5 gsropd walgt irgmsporigderiss 140 saqsfeawpferm

deVitetved the pbReriikferlstionas & inelsednd Blishing 8Yit 6L Jaﬂ@th@ an
e wafers of the flrst second and third

transfer t
gro&%?m?&d%ﬂﬁ¥W%ﬁﬁ%he pol i shing units 600a, 600b and

600([0(&16] t hah abderdpliey diﬁfaﬁbﬁ oﬁﬁe fﬁ]ﬁhﬁé é}h&@raﬁ% €000, wafers
transfe st foIIovve wafers of one

of (3T ff? Hergiey P@Bb%aﬁoaﬁéﬂ forlesrfirgh polighing uni1689asby

of &Kb&irbﬁ&dferr@@bﬂ ldB\Gce3Q0 GhPMbh poiishe@inAL | 'ﬁYs? leShﬁlE Binit
waf ergg r‘%éreé evi ce 140 can sequenti al lltS)h/ transf er
t

waf &P gPFREeSSils eompledesdp fig sy golishing gnit 600a, the
p ol ivgldré\gre Hﬁhisfe‘ire@ @Qﬁ,theﬁ@%oﬁﬂﬂlgﬁgg%ood 0t prﬂh@lt B

fashi gn such tht only one wafer is transferred to or
f r ofREAR10 by dhe FﬁW?éerérﬁrlﬁpmatievacetlﬂPreNemrhwfg@@zw 070778

PCT i (
W%@M@@M% syl o

serond WALSF franspyt demige {4 ééd ﬁb@r ﬁlsthrrmghahm inghesweend
6 0 0 Bolshfg @RP600b! MRfRA: kRIS ghi?eﬁﬁﬁ‘ 8 Hﬁg g&g 88ﬂgryd1fferent

conprise nore than t hree pol 1 shi ng uni

Fur PAESRING péramﬁr%@ Cﬁj‘b‘Pq use] Wghenolishing wits 60MBene 630bc differ the e
any pfhing Bidd

ool Poh nébunf’??&”&’%@e‘*m‘? RsBh oGl ol Aok s
640transgRed fgn thezgepnd pal wbm ugik 6Q0bitp the clgruen bufr stationc 35t o

2El 95y thé s6bdnd WefePfanSpoRi iR iSe 1407 hih thgi@eﬁt%”&ﬁ vrta'f‘e? cleaner 420
#shln appar at us 6000 cg&grrsrn
p ol

%P fgansh eir transpest dewise B50a fde Sleaned w{aquhewmfened
f 7390
r ef QIR waTed &tﬂ:dt &auo%hso ﬁyo *3?{0%‘52“,%&&%&%?&3& el 43R0 i n

accordance Wt present

i nvi9821dn i vaémh B@@ohsgmg@ppaeﬁm@ﬁe bas hqem@scaibsd with
Fi grefe%?hcé‘foeﬂ%' %Q‘AS bd?n;ﬁsﬁg tlT% &s‘?ud B édoy tax‘fc?éd? pParts

conponent s the po apparatus /000 as
Zi hokishipg enparags |7p@qﬂan goTRRsise At ROSiSIEQDMits thatirg selecgd from
FUF 1D BEITRIG units 1882500 SBOSH0P0! 5302610, STBRL6EY, 88700 and
720 described with reference to Figs. 1-32. As an example, Fig. 38 shows the
polishing apparatus 7000 comprising the polishing units 520a and 520b. ‘
[00218] With reference to Fig. 39, a polishing apparatus 8000 in accordance

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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detail below. 15 [002131 The polishi ng apparatus 7000
is simlar to the polishing apparatus 5000
illustrated in Fig. 33. A difference between the two
g peHarerg®s 5000 and 7000 is that the poli shPETyUS2004/002080
apparatus 7000 further' conprises a polisher buffer’
station 136 and a second wafer transport device 140'
over the i shin p tus. 5000. The first wafer
tr i aed (00 oe 520 6 3T JusbumoBe A IRg Priees
|1 ggwonéen@tslafnulg@t l?eb%?o?t%ti ﬁaiaetamélbsi.ggr_ buf }‘ er st gti on
pol i s uffer station 136 is ocate
bet VJ'QQ:@! Pl sreein il Wnilgriofhe pofishing aRpagadis
140 7000 om@ 37. Bhdiffersfe0Bveddhe bolishi gaﬂfafatussaewoo end18bao is
ol i sher buf @ftatlonl“égﬁ

|s I ted_between th
@ﬁzhecnogétﬁ%%apaﬁrf‘t%g"@tfmeawnmesaﬁh Q¢
t r annmmtd 1§tﬁ1¥h1ﬁ§urﬁt46000 is rlsastu&ﬁd adjeRni B R lsedn@Watr ’ern?ﬁﬁ\f
cond mafer transport

trac h t hat th
dew‘g&"ii‘b@ ée‘iOH tﬁ@ﬁpomwe 140G far trrmstes alars
traak aﬁcﬂﬁom tﬁe&ﬁ?dlﬂohsﬁﬁ@umw@ hEde s@d&l& %feﬁﬁﬁfsﬂ)&iﬂe*ﬁ@ 140°

acconmo waf er s tha{ are transferred to and from

t he 8P 1§ e bpeeh ety ifhgrbufBpstpipni A the seaand gplishing unit

$02C gub, tHethRa pblisRAS BEE 6200 aNd ©e ae&épbnﬁﬁﬁisté%g 135.The
pol i buf f er statllon 136 ma nprise rrult(lgf)

sl ot@&tzg B exqmplasy. epsration ot aettstxmg PRP2{RES 8P
pol I@@@zinsﬁﬁe@ﬂ'&ﬁ e vﬁelféi‘iﬂtﬂﬂstétﬁﬁ 13@% tﬁ@ﬁ@%ﬁﬁﬂgqﬁlttQO@by

f og E gerato%ﬁgnot S omgb Egled fromthe fog
gendhetiigt wafer tpasngrtdgvies 10 epd tl%tv%lts drip gher5e pﬂgshasu@a
whi 16804 tisng/eefier16nd GFsRn§ bfd £8rst 1and Fpohidgae rARétftﬁee r
stat|FQ1136 Alternatively, D. 1. water spray can

Bs e PorishingREogssy is g?ﬁléﬁﬁ*tﬂ}flﬂ%?rﬁrgttpatﬁhm upif §0Gaythe evat‘?m@re f og

f r omahéterrddag tlﬁg:ﬂﬁdh&t tuiffer ARiod @3 2OPME BrPWABr transport device
PCTJIUS2004/ 00215] The first polishing unit

600d*PsNeHcfiserom ﬂtertt@fqtt polishagn the first polishige tnit 60¢iic e
140 tﬁﬁﬁ‘eﬁéﬁoﬁ?%@ pélisR& bl & sBGion! Méito @QQ@coh& q_&lﬁﬁlﬂé Ricke 568

t he secon fer transport devi ce frrst
vaf &t tersawé’aavater P erLaTivs 140 and fhen Srieiekghod i theessond
dohe paRdndi] anFBUOb 1% tais@dond Rd of ﬁﬁrypfﬁl'd l38@hd Rt B(F;% llshm

station 136, and e first 5 polliishing unit

sec®Ad 4ascepd STP'élh%fﬁléFr‘t’aféFéWltﬁée inthe firt*’f@ﬁhﬂhétgslnlﬁéﬁ@rls
bet WagdfertdagronPing g&lﬁﬁer @Hffér%fah@ﬁ ?56' t@fhejcﬁﬁi oh%éﬁﬁt%@@c by

pO|IShIn uni t | eaner fer station
135! e[sewﬂaﬁafqr Fra%tﬁorésk‘éfr?s |1é0 ymé pen ﬁtrtherrpobtheﬂ prethe third
POl ipsHdnif 1ARBIALHS thHEQ0J/nd mﬁ 8t furrn tﬁefsééb%& & g]gl%@' from

the wafer input station 130 first poli

Fni PO pBY- thm%fwaﬁppgfiemlép’ qarlarﬁ@s&isme VEpERFS e@l‘?qﬁxst

and s¢dogd aihir® f8ehsitdlardd Ronf the péliskiak hx%ﬁ' 600, 400t anfd Q@(ﬁ: S0
After the polishing process is c(l:?nE eted’'in the first
irs

pol ithahalhthe wafers (fopagrownpse transferre followed by all the wafers of
one of the two remaining groups, and then all the wafers of the last remaining

group. Alternatively, the wafer transport device 140’ can sequentially transfer
30  wafers to and from the first, second and third polishing units 600a, 600b and 600c
in a rotating fashion such that only one wafer is transferred to or from each

polishing unit at a time.
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wafers are transferred fromthe first polishing unit

600a to the polisher buffer station 136 by the first

waf er transport device 140. Next, the wafers are

WO 2W4N&x7¥&ed from the polisher buffer stati on BGBU$2904/002080
the second polishing unit 600b 15 by the second waf er
transport device 140" and then further polished in the

sec pol i nif 600b. Different slurrie
T R T P s e Srelsosche e 1 STrgRd g
88 B @mi’dhﬁ’fgSmRQﬂ)OB andxlmd, thefirst¥d RJohS foil of Wafess ageDOa aﬂ d
S oot i e Rl S0 POl it 0B GPLO006 £ the lednt
t lralbﬁff&'rsfaﬁfd? iJWthé‘@cﬁﬂ&ﬁMs 2uaﬁdp0 bbﬁ hﬁr@ 14l eing ﬁ@ﬁ)fbentﬂ)thehe
Cl ea u statl on the sec war er
1 S ROTE Pl Fh03 emesoEt e SRRSHON AR 300 T Gped waters
glsg afﬁﬁerﬁtea@sfebw tb i vife atit stzﬁibﬁ n6d Kyﬁtﬁ?cﬂﬁﬁlﬁ waRY ir&Sport

e e re.t ntra err
oot Bk sl RS s VR B aha/brie Bist BT ot ol dineRed R
dev ibe @sed30the sE0Adahl ﬂ’ﬁiqujbgﬁﬂi@kgfﬁ s 6O a{ﬁﬁ lsomhﬂflsE&d of the t
appara en W rererence (0]
P DR 3hd Bod B e G SPa0d RGH PEFTRBRER: & 6000 and
160|0tp0021n';e ZSV?Dih?ﬁéhltﬂ&gooﬁﬂﬂ@gl‘@ﬁotaﬁth?m }ﬁﬁltSbeﬁ Qé'ﬁ?ﬂ"llﬁeﬁﬁnﬂ\ny
pOIS upnl al are e cte rom P | S ng
P riorens ' Blgt o5 Bampriing thpstishisgmits o, SODBERT 6008, the
660 polfshifhg aﬁmatasrwoo Jamoﬂlpﬁs‘erah? p@hsning timfsQﬁa@ ale@électé@fmm

pol Risiehgiggtais £t S007 5B 54 0 58 405 670 50I4BGBRg00 and
u m 730 &sdbkabed Gkh Peblbnce kRS, 8132Walshan bRkl Ripe4d Pows the
olishin gar atus 8000 .in accor dance 30 with
5t PRiRE soADD Gt HBe Jroe e osiOr20p aid 5206,
des gm d.  SPiffErefeRin€d 16 FRL 41, APIRIMoSapPratlid EH0 u{%a%c@a&cw

39 to |dent|f common _parts and

&ﬁéﬁ?@h ?@fﬁﬂ@%@ﬂh@ﬁ?% "é‘f?ﬂ%‘?ndf é@mst@éos%e elREEee i n

thenmﬁéraﬁ Iaf s. 3D BT B aS@Red fHAFiY) 12&&614&579&?@011 parts and
PCT/ uszoo4/ oso 5000 and 7000 of Figs. 33 and 37

Fur PTBRGREHTR In thepalishingapreratup 8900s Hiege @&mhmf;sapmrwses
20Ot 5600 518 3600 dTaehsi 73 ael@w Furieinté, tHeSOdhPon Pafs and

pol i shi ng appar at us is simlar to the pol i Shl ng
appa‘?%ﬁ‘ﬁ‘gnts‘mb@tbﬁdeﬁr@edBlﬁeta}ibéio?"fer ence between the

pol jeah24)9 annap@ltshiﬁgg £aR9 9600cts S8 tb $he p’éhéhh%t Rf)zﬂﬁus

pol 1.shin ar at us 00 further conprises
pol B4 qu"ng EgtAéﬁf?@ncqﬂ?évqeﬁ the@pprsatpses $G09 %?QO%@@@ thes
pospélisaaasiaciAee M6 it RedtbEbeths&A @&om&fa&h&cfﬁyn&ﬁ

Q%ﬁmts
device 140" such that the second wafer transpor

28 e v PROb and §00cdn thepplighing appajgiysi090 while thepolishes Mfmtaflm rd
pol i $4vs édatdd bétw@teQHe frItfaﬁd %&Mlmﬁﬁnn& wa%e@ BGObGiﬁfHeC e

140’ transfers wafers between the polisher buff

st aP?lishing apparatysS0Q% cldwe) imibe pelishing apmrqtus 9960, gwdist waﬁpé
t hi frﬁhsB&Jt 1180 #htisfersGaGs Btednfe WASARSRE stiitin{ 120, the

station 135.
polisher buffer station 136, the first 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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[00220] In an exenpl ary operation of the polishing
appar atus 8000, wafers are transferred fromthe wafer
i nput station 130 to the first polishing unit 600a by
the first wafer transport device 140 and then polished
in the first polishing unit 600a using a first kind
of slurry and a first kind of polishing pad. After the

180335] shi hyapexsaplary joperatipm pEthe gpolishing eppargtag 9000, a first
pord X ;
PRIGBU NAUAR1 trft3Rrod i W1 GAfBr b6 AN TE fifechrbe
t palf iy mrild@@r?adly th&tﬁf])st “Nﬁet. tutranspc{ﬁ deﬁﬁceglﬂlﬁtﬁp:l dgengﬂw_shed in the
. e n e 1 IS) sSNnin | . | .
t lasﬁrgglé%gw g@%%@%ﬁ%?ﬂ@ﬁ%@m@n@@ frﬁtaﬂncge%qlghmg
t P&, S&RGOEHdRRbI ﬁ&f‘lwafefm& galt@?alped ﬂafmttb@ué@f gﬁﬁh Wai& 130 to

transport device 140' an hen frther polished 1n the
s hesacbmpabishing hinit GO0 by te0Mist wafentramspse devide k#tandthen

eTOE A P T N
Ufkst kRIOQF pofishihg pad f Aftbedle ﬁbﬂéﬁiﬁé‘ﬁog&kéﬁgﬁorﬁg@eﬁ{iﬁ (tehe first

station 136 to %Ee third polishing unit 600c
sawsbiegondpeishingamits 6002 a6, thedirstzand sedrad groustod wafers

pol.i i t hi | i.shi ni 00c using th .
Ce Ak B gl ol SRR b PR o spoevice
P40, SThegafed ttanspost demice 140 canspaldr thiewhfess JARe fieshand
transfer the wafers of the first, second and third

g¥esond groypa Fand fsem ihepqlishing nmie 6004 and 6@0b a0 theoel thawvafers

6

¢ Pnenou AR rafiderte P Rl Gl AR B U roup e
ofrartsiferddwaA lteenatively) thegwafepisanspond devien 140 J:a}nt ti’t&ls;;mw?s to
of e lasg renmpinin group. Alternatively, the wafer
t %ﬁ@e Ié@& Sopgpt P@&hlngéawé ﬁPPaamﬁqqidwn @lterpating
V\ﬁ%ﬁbﬁ. to and fromthe first, second and third
pol1shing units 600a, 600b and 600c in a rotating

f W9R2Gn suNéxts thatfirgrahy senoad wedups of waferaasftensfeded froor the

PRSPt ter B5n8 656 fhyps sird et Biinzhis 630y Pifiengeond water
PP A8vidé E40 UM RIS lisRed iﬂ%@ﬁ;%%li@iﬁﬁg Lhit 66oc uséng a

polishing units 600b and 600c, the first and secon
gyeoombkingl ofialiueny sind msecandrkdideof mdishing pad.h A fee therpolisindg

hird polishing.upits 600b,and 60Qc to the cl
betpbess Pvoutnls R i Beisfird el Re o e e F 480 SRARA groups
A6y grers dtramifiétrdd fesin S8 thirll PolifiEnSuNrebG0c 1ol (Be18inet Blffer

a cl eaner wafer transport device 350. The cl eaned

%4@1151354%&@ keqengd mfpgft@mm; dayiqenldOnandthen g@rp (ie the w%fer
' - ice 450
e B e DP9 PHRL e S

pibbh ehhsigrdbed thawaikt sepubRatichetb0i by thb oupac@afér adfsport
t hi rdd&ol ishing unjts 600b and 6Q0c instead of the

skvisedtRi Adre Srstding efislugrtandier the Beh iind afpobiships pad pannadso
Pised in the third polishing unit 600c instead of the second kind of slurry and
the second kind of polishing pad.
[00227] Even though the polishing apparatus 9000 has been described with
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, 680, 700 and
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to [00222] Even though the polishing apparatus 8000
has been described with reference to Fig. 39 as
conprising the polishing units 600a, 600b and 600c,"

WO 20049#177&hi ng appar at us 8000 can conpri se anRCT/US2004/002080

polishing units that are selected from the polishing
units 150, 500, 520 540, 560, 580, 600, 620, 640,
660, S%O 700 720 Sesc];'zl bed with reference to

Fi g2 esgsibed ity feée}e&wﬁ 185 % Avan cxppple: Figh 42 ghows the
pol ipehihing; ppRafiAH0D cSﬂﬁGbnﬁg,&H@pdlﬁhlﬁ kiR 82040 520b b ER0c.

unit Oa b and 5 Wth reference to

Fig. [8%35] p%ﬁﬁ?rﬂﬁe &r4§t %gonge@anpﬁraseé 40308 dnaegordance
Wi t Hwith Sdexdnith €ABUAREGRthefredeEnRh BSES HesbiMeaN bkt refesence
descrlbeﬂvﬁ§ane reag§ence rw%merals of Figs. 33 and 39

r e WWOERIS of Figs33 and 39 grepspdin Figy 41109ty sammen party and

C ONMREMEHehtsiinithe bsnm&k;hﬁﬂarm 18D0Pds A d4S inHROD1ifing Jpg&@tusas
t he f & Eﬁggr s 20 5000 and 8000 of Fi 33
and 3 'rﬂ{ﬁﬂp 8 1D ELhEARGR: these cQmugppparts an
comempasﬁeﬁtswxn hotrb@tdedaﬁbdaeﬁ aétaxbmbw n detail bel ow

00 The hi ng appar s, 9000 is simlar to the
Lol ﬁ@%lz 5@5@3 hing BW%%@% ig simglgr (ool ppgagBaTatus
het \wemoﬂmg 4appadiférekie Set&@cgﬁh@!ﬁﬂa@ﬁ@& 9060 4rldabodonSthat the
pol i SR%'] buf f er f Bﬁﬁﬂ 136 i,s [ qcated betvveen second
and PPRTYS 3BT 99@ freomprises  EPustf golishme unih 6904de The
pol ifedHh@lisHRAinki606d ﬁQQ@te&\’ﬁdJii&ntttB theR&oh S Wafer trkf o device

st at.i S Iocat bet ween the first and second
pol |1§ﬁ?1|s|"}§h 'E‘Pﬁ tﬁ%seefemv fansperh dgvicer IAR” cap gpnstn akgrs to and

apparoai ﬂns foRRR Qolishitg Smit 500d! MBuD B thShulnSRPAEAL 008 QQQ
t he waf er trans&ort devi ce 140 transfers waf er s

ot 5% 1 ofen Bangap devics J 40 ransfers veHers hegwesnrlae Wife i giation

buf f120, t&d pollisIRR bdikp staﬁJhel 36) th@flrs@ﬂihb lﬂftﬁhééﬂé indQﬁEost@c(ﬁlﬁd
urthermore, the

the second palishin uni t
sec BH]éF?’ng“éF 600by Jup g‘i"iﬂoﬁe‘b\" sesondqwpafentransportdpdcadler s
bet wa@ffers Wﬁfe%@eh%@@fhe Bblfsﬁﬁ'rbuﬁt@‘du@ﬁ 1363 fhe iR olidHidgmit

pol i shi ng uni.t 620c and cl eaner buffer station
135 6003 ffé@ﬁlsaohwgawfé%ﬁwm capra akersation 13he
00! [602BOY0 2nPAT Slek ﬁla%%@nau&l dfitheSolistiiPdpBars YR0E, rasﬁrb’cS

transferred fromt fer |n?ut station 130 to the

f i r goup gbWaisHsiinigansiired o ke mypler fnput station 13{hipdhe first
t r apSIRA uﬂﬁvsoaaeb lﬂé)ﬁrﬁ%fér lﬁ‘ﬁﬁ‘sp@@ hév?&Q% hﬁh thaﬁpohﬁﬁea%{ the

pol i shing. unit usi ng first kind sl urr a
ir gt R?lﬁamsflmﬁé?qayﬁrl&@ﬁ@t lsa‘aof shlrg@eéﬁarsgk@@pf iing
vaf 56 A &cbﬁ@@@&ﬁfm%ﬁ it @skARd %fn%e W:ﬁ&llﬁptﬁ ki@dnaB0 430

to the second polishing unit 600b he Tirst wafer
% athspsesond gelishing unih 600k by thefis wa&sm@sn@adwwetlﬂ%a@etb@hd
pol helfkh&Win\iy srec&lggghﬁlﬁlg Rgi bba uf51h§ ﬁfe ﬂﬂt RAAd OF si@dyirda¥neand

the first kind pol I'sh |n After the polishing

pr ofestkind ofpalishingpade digr the p@ i§ g progessesarectompletsd dn the first
pol hﬁﬁe@&d%lﬁh%gﬁﬂgﬁ(io@g S OE90B, thd Bt dnbi E&Bn@é}gup'% SRR

roups of
g ar% 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

50



10

15

20

25

30

10 are transferred to the polisher buffer station 136
by the first wafer transport device 140. The wafer
transport device 140 can transfer the wafers of the
first and second groups to and fromthe polishing
units 600a and 600b so that all the wafers of one
roug are transferred first and then all the wafers of
pred Bomdhe frdapd agcend pplishingvritsdh00aARRE 0 inaa |ajternptieg
#)transport devi ce 140 can transfer wafers to 15
5 fom the first and second polishing units 600a and
6{1[!123[]1 anNakf, eerfakt gTGup f)ﬁﬁ’bfeﬁmare krafsieredd N tthe pdiBher

first and second grou wafers are transferred from
t RaffersiptionHap to thertapd wh&h%umséo%m thesqcand wafer transport

AL 141 gH thon R PSR HE L 600 BHAR kond kind
uof sluGP@nd asecogd kil fyetishidg paddThé sesbmnd gtxbupmﬂwafers are

d k' d | | shi d. A t I
ofgeaased Sondhalishir hutfer RBon 156 ot ey e Yatss00d

t Bg e s%ésndameﬁﬁ&gpgﬁ QERERT40 %a%ﬁéﬂqyﬁlsﬁéﬁn&ﬁ@fb%hﬁf red

fromthe third po ing unit 600cC e cl eaner
bpélishing lania&OOdmsr_t@Ethd:)yecbhé kdadisbirmyednd the seaambkmﬂ of

devi 14 dthe nt to the wafer eaner. 420
CAisfhaind A d RalishERarectau pet amtered iehE Rl i ren
\A@él%ﬁlganﬁts £00¢ henc00danRifasl 8 seorldBoNR oEfvaBith Bret
station 460 g}gethe out put wafer trans ort devi ce 450.

Tweansferrask froan e third gnd ifmyﬂlamdrsbmgtmés $VGosand|G0Ad, r@$pect1vely,

p .k shin b used e thi hin
e D BB L PB B iR el fo f e

t ﬂ!ﬁn St a6 thelivdfer c1éankOU2G by tHe ddaler WRIRR #Adspbit @BViEB 950 hThe

the_polishing apparatus 9000 has been descCribed with

wafeéfrémq evige iy’ cantranstes epratensed therfarsipnd sgmndggroups
o B R, R Rt P B Bt B 1, REBATFHE group

sak eahsfdrréd finst ahdithepall itlsdwalgrsotfl ths otheOgrobp Bre tﬁﬁl@fen‘ééo
588 580, gg ;320 640, . 660, 80 700 and 49 WO
et ldhervelergepwerislsyissd 40 7ean tramster Mategs i and from the

' 6880 G cﬁisﬁﬁn Lﬂméaeo&ﬁldadbom%’hﬁemﬁh% fadffior? NOWS
the polishi aratus 9000 conprising t pol'i'shi ng

u[wtzsz]szoa;rhméﬁneam&sgm théDOARBIreditd thervedfer artp&t dtation

e alRe W B BRREE B Sfo 1B Sstkind dhe da”%%fqrghe

dgSEkinRRe po a%fcﬁh%fbﬁfbe Léedlfm&ﬁhﬁieelfd fﬁm@%{m&%

39 are used in 43 to identify conmon s an

cefifsand 408d instetadu e ﬁmlsc@nddgmhpmm argd tile@e)@mdskmdm& e

|n t £ pollshlng apparatuses 5000 and 8000 of Figs.
Furt hernore, these common parts and

cmm]e nt %mh lthoudf thSolHBRG dpBadtdsN 0060 Bds beBf de¥ribed with
reference to Fig. 43 as comprising the polishing units 600a, 600b, 600c and 600d,

the polishing apparatus 10000 can comprise any polishing units that are selected
from the polishing units 150, 500, 520, 540, 560, 580, 600, 620, 640, 660, 680,
700 and 720 described with reference to Figs. 1-32. As an example, Fig. 44
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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[ 00229] The polishing apparatus 10000 is simlar to

the polishing apparatus 10 9000 of Fig. 41. A )

di ff erence between the apparatuses 9000 and 10000 is

WP 29040HE78 pol i shi ng apparatus 10000 further CcREFIF$2004:002080
a fourth polishing unit 600d. The fourth polishing

unit 600d is |located adjacent to the second vvafer

trans Vi C 0' such the second waf

tr ar@ﬁ'{?ﬁ gg{ﬁsé‘é aﬁég ar(?é‘ﬁedt’P Ws#seﬁ" idgatifycemmgn aﬁ'EF a“ﬂ rom
t he comporehts ﬁwi(})lb pblishing dppakatAQ 000 a;E IMbSe inithe ﬁdﬁ%lﬁ’%&ﬁp&lﬁh%
app rst wafer transport device
14035[06‘;@@% %sl?se 9§ 'wg?méaﬁheflﬂ%fev%?se PO Parigerd i on
14|0 ,cofnpéenepts Wil hétrbe fdbﬁcﬁgﬁd 1ﬁﬂéﬁll Iﬁkllbvxé36 It hehf I rst

pol i a and the secon ol i shing unit
éooé‘wﬁgft hgﬁj’ﬁBP’gs%"igﬁapf’éa&soH 800 gyt to dhesiolsing Appiratys
140'800a ﬂlamfeaﬁn; Figa.‘»se rAs dilmetemafetvtebﬁethe @ppasdhets $000hAT 11000
st at.i

n lishing unit 600c, the
£ oot Rk TR e 4 BB 5 e Chriegs e spaR pelfsheoutte
sth atstatlm Man&aoch{rﬂ)azaﬁeﬂrad{%bsgcgvﬁx e‘;ml ﬂfhélse@&ﬁlrp%hélﬁﬂblﬂfer
t he rat us I rst gr.o
vt aPBon B% RIa@RABGET e oy limrappr dStioa g pgiher 30
t00 thisl \f/afagtansmﬁldﬁlge g, umetthnﬁmﬁfeman& dtevlﬁﬂmfmé‘ er
tr a evi ce a in the | r st
ool NREA berrin itssencBfitgr ity Refonipimg hesivarer ol a
fir tstatldm 138, Ghe ﬂﬂ’dlw&t‘étr ﬁﬁnspﬂ?ﬁbwoé 13@?&&?&1? mﬁpsl%gw%eﬂhgrs S
is ra rom e u statl on 0
| e SEORE b Bty Fao Mt B oipg it 40t migtheloaner
t r absfiarstatie13sc Q‘h&ﬂﬁ&d%@er tBRBort Bide 0@ Undybel B niRERA G
ol i shi ng Li({:]]‘;% g ?131%}1 flrst kind of slurry.and
he & lipgar Bpck k43 sug %bﬁ? o5 Gansport devicetlAQ” 38 Moy infg
pr otifE:s BANRF 6n 6 WRbL hrisk 1457, th fi h8 olisBiAg apReARt 1000,
pol i Shl‘i?ad #et s 600a_.and_6Q0b, ‘the first and second

gr ollis Biransport device AHE fransfessiwafsrspriavepioihe gplisher

b uf beflfer Stafién 136, the Secbiyd fdlishingd nkil60vPERAIthd JesdhaRBlidhe L ©
1140 ’Ege waf er transport device 140 can transfer
the of the first and second groups to and from

2b he[goe3é]s hi Wbmpla@%&aﬁtﬂﬁbf @Q%hﬁﬂmgtabﬁératﬁi 11008 Ev‘;vafers
are transferred first and t

o el Ror g phier o sitel L0 e 81 pelishioe ark 69a by

Al t the fiadt ivd ek yanspchedew% 240 éﬂdm@@ﬁ%edjﬁl\&h&ﬁ‘rst%ﬂsfﬁﬁéhmt
tra&iﬁer maferg to. 50 and fromthe first and second

pol PQRiuAge & Arst King gbsluratmd g S kind ofpplishingpadarfisythe

f asbduming fn%@e%s ils]co peted irf € ﬁfst ﬁo‘ii%h ﬂ% ﬁgirfﬁé)t@g tt%ﬁ%:% %f’é{ g

t f I
2t RS BB rﬂg’%h*?h?“cgl 150009 et solisppriar eton 136
t r apys@e fitst RafeidnsorddtVice MY NRE the %k‘ér@i}@ Hardsferdel Gohlthd d
poI shing upit 600Qc using a second nd of slurry and
St trnisher Riffespian 184 g sosae poRFnaswdcitab b Bagecond
vvaf Wiifer @dnSport de®os | 4P bRTkhéd ﬂﬂhér B@hsﬁ&i 1h§l§é%€co§ikl ggl‘rﬁnng unit

staé gn 136 to the fourth 5)0 i shing unit
00b using a second kind of slurry and a second kmd of pohshlng pad. Itisalso

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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by the second wafer transport device 140" and then
polished in the fourth polishing unit 600d using the
second kind of slurry and the second kind of to

W1 RWYRTOAT pad. After the polishing processes RERUS2004/002080
conpleted in the third and fourth polishing units

600c and 600d, the first and second groups of wafers

are ransferr fr t he t d fourth pol|sh| ng
i 1006 B8 i i b bt ot polishinagl Bisae
buf fpessitd¢ mtpotish thdwateys ik the dERIGRAINKAMRI600 RBBRAY first or

d | 420 b
¢ he Erond i of ey aadflls &5l oocnd e pobihing s S eiher
tr aqmbs}ﬂﬂg pﬂmssae cdmlﬂeteatmmhetth@d\ﬁcﬁienmg Wt 600¢, Meswatkss hide

(o oo 570G B B uneaf BPH0 0 e b sntos by

gr ouje thiad @ater @aASHET dedide fl40”%hd 288l sdnh@ Ak dferl M@ndADE by the
Al ternatively

of t eoth ar e rred.

he RRPEIAE E%?B%‘? fievafé\?%@ ansclyiafirs g des trangrstiso o

and vafe muq»mtatmﬂ I46Cdby&ﬁ£iodtﬁuﬂ ;Waﬁa ﬁa}ispcﬁfu&[&e Y50t S 6 000
ashion. 20 [ 00

and at Wy

cl eiﬁ@gﬂwaf Vgn &ﬂ"‘ég%t Grplisiing apparatug 41408 h%@%ﬁ‘fséﬁlbed with
wut p&tbreﬁdeadi Figrus eﬁ;&@mbﬁsﬂé’tﬁe it PUlishitg fuiis 400RFDDPAAd 600c,
devi,c 81 H:]ﬁ%rlrsl f slurry and/ or’ the first
ki ndf© fsherRufer atiang é%? Bl the tpei watsr fransppit deyices
and m@; umo hm@ cp&o”smb pglsumghﬁparaﬁmqomﬂaﬁ@%néefb‘%ﬁe? A6nGds
the %g Otgurr and_t he second

pol | a‘sb’ﬁg unigs600 180 polisharhulier sigtiengH 3¢ msi tb@wafgmaagm

appam&deﬁsm.(lﬁ Enel thelpO RN aredo f
g etpat he@gtgﬁ%shl n wu%%pé{s& I@g@ﬁ%%b

500 i 500 Q5 oRher Ao tatont 146 BN AR Henspon g0 iea 40,

co erseJ i8 kil A1 Adorl
P e B i Y infetl Al Aoriith dhen Bke. HSRAARE U, 46URE

t he
620t féf?lméégpaf%bl 000-enmpsisias fopppelishing ps 004, 690b, 600c

r ef ardeaooa; iree ﬂ:‘ﬂl@ﬁer b&ffé’r%tau&s% 188) 185°%8 "1 $6” ahill Gur Hfe 0
shows the egoh 1 &ar at us 10000 conprising t
2,

pol Faspartdeiees 5 298 140°520¢ and 520d. [00234]
2V t tl)023=8|] er eplﬁ-ﬂlehﬁbrgltﬁb poﬁgmngaaﬁpﬁgt@mo@g cﬁﬁ%@bﬁ%&%y 11000

in car dance an el nmbodi nrent o
pr e% ISHng wyts ﬁlht ol S?lgct?ﬁefgqsx} thp pelishing ppitsy 16P.£5081328, 54915600

2008800500/ 65, 5’@]— 66653880 90024080 des@x%éﬁ Wh%ﬁfenge' 9 Fi I§S 333,

and, 39 are uTRe in Fig. 45 to identif { conmon

and®S TFPBREHE: 4i7r§h‘PVYFeth"|‘oEﬂliSI§h$ Hyarapd (&’Q&anllsfbt[}ﬂhGS

tho;&elshmvgﬁmsm FXBian@saRpar at uses 5000 and 8000 of
g éﬁ %39 Furt hernore, these commobn parts and

2%0@% ts WHTNG ARW taflist A& and 49 campdifietwafen relop Hewiee 181 in

[ 00RSSrflant b ith éﬁﬁﬁdﬁﬂen@@ﬁﬁé @vdhtion-thAQ3n b ussh Hstedd offle

the polishing a
zﬁ'er relay dev?ces %JO in the pohshlng units 150, 500, 520, 540, 560, 580, 600,

620, 640 and 660 of the present invention is described. Figs. 48 and 49 are side

and top views, respectively, of modified wafer relay devices 181x 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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8000 illustrated in Fig. 39. A difference between the
appar at uses 8000 and 11000 is that the polishing
apparatus 11000 further conprises a second polisher
buffer station 136" and a third wafer transport

devi ce 140". The second polisher buffer station 136
is | ocated _between the second wafer transport device

1109248hd t Rach godiied wafrelay devige pd} comprises a lopgGmloagicup
{ B2 0 e SR PIEE ADh o iy 12 o idoine Bl Bl A AmeT
cpivating nivchdrésm seprmtien h88L&H] a Teréicalkirivel nwaharisn 1 891 Pl t
o 53k SRS R o DR e
3@9?13 1891014816 F&%ﬂ% to dWhi& &héké%/gmaafl&éép 1@&6&5% ?](gthe

r transpor evi ce 140" may SO ‘nount 15
apiviotiegshaft Bkwithdit tsymikotingaarnt H83. t Hierpivatinigeshaft 184 is

transpqrt device 140". can. npve in a. |ipear er..o

¢ AR o B top e spcof RERYSRNE prehibissn 1 PERY Rl ocatict K
apPhe pivbting HiBanisthN87S 76O Hitst Wda8ibn K138 $Rafel nd@Vdre®nd of
140" transfers wafers between the polisher

uf fer
sthetpivoetingIsechapismsBdowhichds loshied gvenfhe pelishingtabletlné. The

sSecon | i sher buffer tatio 36" . 236] .. n an
o BRI sfidadex e BB mecRlshPTer S frounfed diliEBRbGRD
Waieelihisna mq?iortaﬂ B8 &dtasdcdrddstition R@bLihe pRdthg Sicahdrddin 187.
130 to the first _polishing unit 600a b the first

whhesecopd fpcgtion Kddy/losated neardheothgeendywefi the pivatingymeefanism
147 R 30 e 000 YA 8l e hopaniom

slurry an in shing’ pa
psippsttemiB 8as comssteldso temeltitad drivexmiebleanisnt $39, pdli¢hsib intyinted

unit 600a, the wafers e .25 transferred fromthe. ..
£ PR 8 POTiRINhOHSIAG StpRt 24308t flm g gt lgepp?gﬁ%%pﬁmr&
L8ld @ 136 by the first wafer transport device 140.

S
Next, the wafers are transferred from.the first
p024Her bliid gvotsiganedanisBb] & Tocdntrelsydeating matidns loif tigp

it 600h b d f t devi, 140"
fravienBRd et { Ky BEPRSh TryptngcheBI8ha Toprufihg i ¢
6@%@@5&1{&9 BB4SRCPI tpmiﬂﬁln%)fabﬁd 15 ¥R AdfusRE %9%de§ﬁﬂ1$the
of polishing pad. It is also 30 possible to polish The
wehgthofithe piMetingmeshanisol 18himege sprictficelptby esljusting the distance

fi kj f sl dthe first. ki f .pol i shi
i st St f 1o 38 K2 55 ity s RIS B
Pedriicd) kv tfebBanish 289 edhtrbdSvertibal tohRticnlyftek BRI EIBLA Gup 182

unit 600c by the third wafer transport device 140"

apemoniag thepivarg weshasisausupporterel §8vertdicalis! i shi ng uni t

5 200 10178 P . 4 .60 usi ng ..a .
RO a1 PRl R AT CE SR o foorerin
peftthe pblishtngahrsol J0A8shikigg itpopdblesd pbditonvie§livoting shife 184
third polishing unit 600c using the first aor  second
KV thsrpodishipg ;f,a%é% & dleser o the regpegtaveonefeksartenpfo2, and

Ptﬁéﬂe?&kﬁﬂe B%tingo‘fxt»iﬁf of-th€load/unload cup 182 is also closer to the

respective wafer 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
modified wafer relay device 181 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

54




pol i shing process is conpleted in the third polishing
unit 600c, the wafers are 5 transferred fromthe third
olishing unit 600b to the cleaner buffer station 135
"g‘}m"t‘ﬁ@ﬁ”hi rd wafer transport device 140" andPGT{E$004/002080
sent to the wafer cleaner 420 by the cleaner wafer
transport devi ce 350. The cl eaned wafers are then
er_ output station 460 by the
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140, ere an 1 nteger

f
ooy SRR pisfioh RERe Sicpidwelnciogir ik b pipg mofisn
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ol i uni t.s a n t hree
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\ggf eafer bmns‘lp@at F]hedmdb’lm&ﬁd ﬁhﬁﬂl 824 %woteudoeck tarﬁliét 1g1000
e i sh | ar at us

cankgsgﬁpn% ‘gﬁgﬁgfi firgg géﬁ’ff’?fgw%%? gl}%girgt@p @ eqcanf

fro mafersearmquahamgmmuécsfrdﬁﬂw ﬁ'ééi’@nd oddhd watdd carAi®9 162a and
§80 40, 6 OO and 720 descri bed

OOSF glﬁ*?éémg ke a&f%r fiangaort e [40 by thsdopddunieadgup 282.

s h lo(Ebe bhdumieidicap i 82y AR 3ERME moalﬁe@wa@ﬂm ggoé%agl]sw e
po

n i t Oa, 520b
Tur AFH %‘B\Rﬁ?’&’sf&‘ﬂfékwafﬁ%t‘)aﬂ?d fg Héalilq‘%lah Waleieqartesy ay
devi@e add 1(221rc]lrby napﬁ/ouixcgamﬁ,gmctahd B gﬁﬂ?ﬁltélﬁrnﬁﬁﬁe sf%eh{aﬁ?er
|nve n u | ead o e warer relay
dev cé Prf%‘B"‘faﬁ df‘ﬁ“&“ﬂ%?’( E‘Wﬁ Ef?hu ts 150, 500, 520, 540,
2660[00581), 60Gth reférzﬁbe t@F@ ﬁﬂd n@@@ie@ﬁudlglgﬂf&ﬁ@lﬁi device g
are si an

i d d
L op oD b o B Sl P pimet o gt i i heapan

d evpmsmngaﬁos éam; doa&ﬂawzo lofthd refin® fverfidn i%r!ﬁscﬁged 8. 50
are shown

nodi.fied, waf er a ces 18| x and |
e b F RSt o huBOifea vl op e nrfny daviee 685 s te
Howavdified duabsp wmxd reﬁayeuévmaﬁw tWlbaYunldae bhssag 2L kX s@? d
Oé;e e used %g)s% t he polishing units 500,
%%e “ltg  Singlg givoRigshals b ihioweh meRsoBEGIvoSBE UD 14Dy
EacAndrtssy. f’JTheqhvoﬁli@haﬁ ebpY et d 6h the piv dchfFsnR187.
l o /unI ad c &}ﬁ a pivoting arm 18 a pivoting
shafi® Pi¥xns lgeggglgql 613 MROURtEH PR the rgptmg;nechamsm supporter
188. The pivotmg mechanism supporter 188 is connected to the vertical drive
mechanism 189. The pivoting mechanism 187 controls pivoting motions A and B
30  of the 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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pi voti ng mechani sm supporter 188 and a vertical drive
mechani sm 189. The | oad/unload cup 182 is connected

to the pivoting shaft 184 through the pivoting 5 arm
W@3004/070778& al so possi bl e to connect the | oad/REH/BS2904/002080
cup 182 directly to the pivoting shaft 184 w t hout

the pivoting arm 183. The pivoting shaft 184 is

noun n the top.surface of the pivoting mechani sm
187 ?945? fir f‘le T%‘f&)%"tdi ‘%‘ﬁ‘a% Wa%fr relgydiepies fF6icaybsindpllediis the
1ﬁ7' polisiging urits 680, Gomﬂckmg lﬂ; thatthé pﬁmqllldfem iOFRItRA dri]’/far
t he n sm , ich is located over the
pol 1 ShFAPEisPR 28BS od el s G i dencibog epivoting
pi v ataim of the tdad/onlead chBT 182% an® USHyRen 1Ko BelbRoskH tY EHeividGer
ch%ﬂ%ﬁg1supporter 188 at a second | ocation K2 of -the
plvéilné'nechanisn1187. The second | ocation K2 is
| QcedbeRiosarANigughto bk R NRHKIUE RN i e
owhich ocat ed .out side_ the polishjn abl e :
The B i e RARFD i hee o b 1 o resioe et ot 1o
t he mnge'tmemis offpeirts 80 d@?ﬁm ?mllaéli%gedwflrhétzdﬁoﬁ&ffﬂmﬁ&eﬁéoxﬂé
on 0 ousing stru re of, e polishing
uni f%o E%@efﬁgigy 'ﬁﬁ %'a%tflaf’%fﬁ‘ﬁ ergtodiddhejsguivpled® 41] The
pi voti ng nmechani sm 187 controls pivoting notions of
the | oad/unload cup 182 by pivoting the pivoting
shaft 184. The position of the pivoting shaft 184
over the polishing table 156 can be adjusted by
adjusting the 20 length of the pivoting nmechani sm 187,
nore specifically, by adjusting the distance between
the first and second places KI ad K2, as vieved from
the side. The vertical drive nmechanism 189 controls
vertical notion of the |oad/unload cup 182 by noving
t he pivoting nmechani sm supporter 188 vertically.
[00242] The use of the nodified wafer relay device 181
reduces the footprint 25 of the polishing unit 150 by
making it possible to position the pivoting shaft 184
over the polishing table 156 closer to the respective
wafer carrier 162, and therefore, the pivoting point
of the | oad/unload cup 182 is also closer to the
respective wafer carrier 162. Wen the polishing pad
155 needs to be replaced or a new polishing pad needs
to be attached onto the polishing table 156, the 30
modi fied wafer relay device 181 can be tenporarily
noved away fromthe polishing table 156. [00243] An
operation of the nodified wafer relay devices 18 | x
and 18 |y is now described. The | oad/unload cup 182x
of the first nodified wafer relay device 54 WO
2004/ 070778 PCT/ US2004/ 002080
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I 81x receive a first wafer at its parking position X
fromthe waf er transport device 140 (shown in Fig.

49). Next, the | oad/unload cup 182x is pivoted to the
WR2WH0TA7ghd/ unl oad position of the first waf ePCHES20p44002080
162a by its pivoting notion A The |oad/unload cup
182x is then noved vertically towards the wafer
carr. he vertical drive nechani sm 189.°
Aftewﬁlﬁég%ﬁ‘é\%l%rrst wafer to the wafer carrier
162a, the | oad/unl oad cup 182x is pivoted back to the

ar i ng SItI n |ve a.second wafer. After
iﬁI oad r?P%aé ébp‘g %céﬁ’ S anppratus eI Rf er

f2r om t he waf etfpdllshmgﬁmfate,dew ce 140, the | oad/unl oad

up 182x is pi ynl o osjtion
83f IOt he seconga‘\/@*feg caf,r}ﬁ P?Sétfon%‘ﬁ iﬂfﬂ?"?‘/ shipg W%‘?eﬁﬁnd‘
noti on 10 B. alload-hrdianhload bmnﬁgmecﬂﬁzx pivSteﬂ tmldmbjeeﬁ

Vert| al | owards t.h r

Ver tclalga %’P{%"%‘é‘é RAA F%Vﬁ’f 0?%%%"“%3?8 Zlﬁbsa%‘/dr@leé’é%ﬁa
vaf ermndferrddfiom sahf load-marumioad ciid said biject kadel, unl oad cup
182x is pivoted back to the parking position X After
the first and second wafers are polished, the first
and 2s ecofiie apparbins of dkiim 1Seahee Bérhpising awedondoigebt b4A8n t he

flrst nd se carriers, 162a d, 15 162b and
?r akSy e?nreg LM Salg H*\éﬁ&ﬂg é‘f"%ﬁ’ gﬁé}%‘?r?m aaé@{] opdrandrppload cupis
I30adirthet coafigwredtodB pivoted lesaidraebnd dbjea@arcibiso kR ¥ sétond he
sec dj f| ed. wa re devi ce 18| transfers

Pt PR TR et oo 50 B oot seisregnapiiect

fsouc:trl'lemvafer carriers 162c and 162d by its pivoting
notions C and D respectively, in the same nanner as

the first nodified wafer relay device 18 Ix. 20
100244] Wetdppetrﬁﬁﬂlif@[hﬁﬁ 1 frthlel €mppiding @ sEBRAA foh@ﬁadim&ad‘éup

glaf el d a)( g%] i.n accordance with an
‘ﬁ?f”’é phigshcaricr pbout g sgrand Rixefing poinhever
p ol S'&hpdighmg’l sﬂﬁe@ﬁﬁhatﬁ@&oﬁdlébﬂcz&nﬁﬁ nﬁﬁb‘ferfbtﬂ SR Yaid secofnd
shows a top view o

nv s descr
Fﬁ%aﬁl}ng%ad&}g?o S@@rﬁ)%iﬁﬁtf"@g‘e’? ‘el ay device 686. In the
nDdIfI ed dual cup wafer relay device 686, two
oagl/ unl.gad CU‘J d 182y 25 are connected to a
LI ngle p B“Ss‘?]fﬁ%’tmigﬁt HH%especti ve pivoting
arms 183x aadecb&saybjecfmlﬁwﬁﬁdne&o&h adid {)Jlﬁﬁ‘m & Surf¥Bdi Bhed
pi Vo nmechani sm

n the pivotin nism 187. The

§87 i s nount 88&8{’??’?@ W&ﬁ‘ﬁ’%@ﬁﬁ?ﬂ@%ﬁwﬁﬁﬁém%}d
4.885ecJﬂda)ijct/@trieB @bdﬁezcibaéﬂdﬁiﬂoﬁh@ﬁﬁﬁtto%r s&ﬁ%ohmf‘g%uﬁfcefs@d
%m tﬁ?he vert| %) Q}th_nl sm 189. The pivoting

o S 85t 57t PastST AT S ise A arelons G tof
& hesaldwecdndatijettth@Rfl cups 182x and 182y by pivoting the
pi voti ng shaft 184. The vertical drive nechani sm 189
controls vertical notion of the two | oad/unload cups

182% andrht 8gpardnys of ldint ) fukthe: cBinpRdihg W B 658 baer

supporter, 188 vert.icall
4R osttioned over said pohsh(i:ng sufface, wherein said load-and-unload cup and said

w

second load-and-unload cup are further configured to be pivoted to said third

S

object carrier so that a third object can be transferred from one of said load-and-

A%

unload cup and said second load-and-unload cup to said third object carrier.
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WD 2004/ 070778 PCT/ US2004/ 002080 [00245] The nodified
dual cup wafer relay device 686 can be installed in

the polishing units 680, 700 and 720 so that the

VIR $WHOAY 78 haft 184 i s positioned over the pol PERUSRH04/002080
table 156 closer to the wafer carriers 162, and .
therefore, the pivoting point of the | oad/unload cups
182x and 182y can also be closer to the wafer 5

dar Pt er sThq apsrays ofglaim 4 fyrhes pereprising teirdrodfowsthobiedti t he
NV eakitR PoifivRd BRS Baidl fSIhinD §F fac@RHd Whdrbig Eeﬁ@togﬂami-lﬂﬁoad

inventjon is not to be |[imted to the specific forns

r CuR isAHEenean{igured tohs piveted ¢ wickibird phiept eanter so that a third

gl | BBjEét%hﬁfge tréﬁbﬁrrm sed loﬁmﬁnd-ﬁiﬂ&ﬂtchﬁ’{& shiﬁ thlfcfbbj%@t carrier
defin cl ai ms. appended hereto and

équ Pwiwmlg Salg gecwd logsrndamipad eumeﬁrﬂasmmwzg Bc)plvwm
6S €d-Ridbhitd shjeck cabrier 80 thAPPRLAL Med: Sn b'%@ﬂahs%ﬂeﬁ Qrom said

obj ect s, sai d apparatus conprising: a polishing
dur F%‘E&%d load-gp(- 'G’é‘faéétlp @ei?lfilf‘é’rﬂhﬂbl?mtqatﬂ@éd over said
pol i shing surface; and 4 a | oad-and-unl oad cup

conf7| gured to be pivot ed to said object. 5 carrier

Abodt a Praasparays dsiaim 1 duther @mmsqagnﬁwdwlgadsmdm&v@d gep
b hatorFaindd ePbesitotéian sdiobjt Eérﬁa%&{t 554 Fﬂ‘v&ﬁ@ p%ﬂﬂt & thata

| oad- and- unl oad cup to said object carrier

Appsficand bigst caa by rfrﬁﬁleeme@ fiopepidseaepd logdﬂ@-@l@é@gm said

obj gjteteatibd er 2 positioned over said polishing
surface, and wherein said | oad-and-unload cup is 3
further configured to be pivoted to said second object
cargier 8@ 4 tus%f%ﬁﬁﬁ)pﬂnﬂ! P&hﬁaﬁ& an be transferred
fromsaid Igg%é and- unl oad gup to 12 d second object 5
tarrier. 1 32seRed efissheastiqrposioned avemsald palishihg surface; and
gonpri sing a,3&6MMad-2AdAmARE il o‘ﬁﬁglr be?lvgt@md Sy ed
to be pivoted to said object carri a second

bi viEPRegPbisst etrics glout saizl mwtlag peini sotthat g smmd‘ chisst ¢ao be hat
8 SeaRREePRbA%Aid S@BndI8ad-4R fo%&(: o548 RS e%?@aﬂﬁ%. 4
| oad- and- unl oad cup to sal o bj ect carrier. 1% e
apparatus of claim1l further conprising: 2 a second

pbjgct cgg abﬁfanﬁ%%uhhpﬂg ﬁ}(% 2k %P%@%ﬁ &ﬁg&f ace,

and 3 a second cup con
bi visafechapdlingdifigr ﬂla@éltbﬁrmrt@bihe@ﬂendaimﬂ@ﬁ sa& objectant smd nd

Pi VEdcDehrRQahRd udR salﬁebjgct%h')fsﬁﬁ'o%% ?r I fce so 5 that

a second object can be transtferre m'sai d second
| oad- and-unl oad cup to

1 10. A method for polishing objects, said method comprising:
pivoting an object to be polished to an object carrier about a

pivoting point over a polishing surface;

moving said object carrier so that said object on said object carrier

2
3
4 loading said object onto said object carrier;
5
6  is placed on said polishing surface; and

7

polishing said object on said polishing surface.
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6 said second object carrier. 1 5. The apparatus of
claim4 further conprising a third object carrier 2
positi oned over said polishing surface, wherein said
WoaW4amd7nl oad cup and said 3 second | oad- aRGF/Uis1004e2080
cup are further configured to be pivoted to said third

4 object carrier so that a third object can be

trarﬁferr d fromone of said |oad-and- 5 unl oad cup

dnd dai g Themstiad plriimdf Qurthsr comprising to said third

Qbj ect carri egivotiag a WoRPOYER 1ok 1B1idREd {0 4R bBRARERer 1
6. The apiﬁarat,us of claim4 further conprising third

and 2PHISHA PEBIREROIS: carriers positioned over said

pol i shing surbadify sariNEeont 8hjedtdnRdabid sdcBAfloibeanoad 3
cup is further configured to be pivoted to said third
Sbj ect carr i SPOURE Pidkiecond ohjp¢tgamiesjtiat said serongobject on said
ter aRsdoRd bEIEct AR i§ Plackdlon 3std ROIhIAB kGBRe,GHP tO said
third object carrier 5 and wherein said second

I7oad- and- un| edshiRgsaidseqond ohjgst op s3i¢ pejishiag surfcpe
pivoted 6 to said fourth object carrier so that a
fourEh ojizjﬂﬁ%;:lt can be transferred fromsaid 7 second
load=and!tmmeher s 4! wherginseid pivatingnfsed fieshphipes pnd spid

6. Phetirperbisteon®bbjsdt Bichdds givdithg Bfst £RATohE 1038-afd-unload
second | oad-and-unl oad cup 2 configured to be pivoted

Bo SURSPLOWSEE PIVEUREROBI. about sai d pi voting point so
that a 3 second object can be transferred fromsaid
second | pad-and-unl oad cup to said 4 object carrier.
1 813-Thelhgipsthodafslaigp 1 fusthepcomprisingier conprising: 2 a

second obj eCtpiding & %oﬂb‘bfefct' 1888 PolRU&S to S HbjBR hrsibl B8t
surface; and, 3 a secon oad- and- unl oad cup

donf SFORERVetIEmengi vot ed to said 4 second obj ect
qarrier aboulosifigQailsaeehd SUjecPMid baiBsbjdch&mid; S€cond

obj ect can be 5 transferred from sali gl second _
foad- and- unl &Yingpd ebjed sprersedi sridscenst objest on seid. objegt
9. I&?ﬁeﬁ?]&ﬁée@to%ai@ﬁolfshiﬂ% Rrfactafd €1 N sai d

| oad- and-unload cup inclTudes a 2 wafer handling lifter
fhat can be velishingapif yecend ehirsben saisl nobishingswtfaceobj ect
onto said 3 object carrier and unl oad sai d object
fromsaid object carrier. 1 10. A method for polishing
&bj bt s, Theanéthadof plain Ebfyiher spmpgising: pi vot i ng an obj ect
bo be poli shedolify ARcHioBfebt t&ﬁéﬁdli@l‘iefdél‘p&’kgcox?c\ obie t carrier

I voting point over a polishing surface; 4 |oading-

ai Bbob‘b?%?é‘?ndc?h‘foéln%HPl% object carrier; 5 noving said
gbj ect carri ¢fadg séiéi‘?etcoﬁdadbﬂecpﬂt(f&fdhs@&nﬁﬂhjg 1B
carrier 6 is placed on said polishing s r?ace; and
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.
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7 polishing said object on said polishing surface. 58
WO 2004/ 070778 PCTI US2004/ 002080 1 11. The met hod of
claim 10 further conprising: 2 pivoting a second
VDhR8¢0707 8 be polished to a second object car re@IUS2804/002080
about said pivoting point; 4 |oading said second

obj ect onto said second object carrier; 5 noving said
second object carrier so that said second obj ect on

sai - 6 Hisasthed obplaian 14cfirther spmprisingt aced on sai d

pol i shing Subfvﬁﬁ?gatﬁﬁ‘&ioge&% Be?&hﬁﬂﬁﬁ)adtﬁlr@ &'E‘Qarﬁ&]aﬁgdt
on said polishing surface. e meth of claim

11 oneeit evidh piyating noing and salgl segond aiveting noits obj ect and sai d

£ pivoting ofoagdk gax@ﬁﬁi’@Bﬁe&%ﬁ%ﬁld'tﬁﬁldﬁﬁ@&aﬁidOt' ng
first and second | oad- anczlI unl oad cups about said .

di voting poi Aoving Sal@thlrﬁﬁéle%%@ﬁsodhatéql thipd ebicstion srd

& ONAfrll $bjBE carfielis YR sWd PEERRNG sBicEGhat 0 be pol i shed
to said object_carrier about a second Eﬁvo“ ng
point; 4 |oaa?lﬁgmsaaléit@é@éﬁﬁOa@?léeell'a‘bmgaxr f-d obj ect
carrier; 5 noving said object carrier so that said
second Obj ect on said object 6 carrier is placed on
Sai - polThe mefigd ebieleigcls; fuighey compyisings hi ng sai d second
pbj ect on Sa?i%ﬂﬁ%‘a'ﬁﬁ{}f@)]e%%fb@%@lishe@to%‘fourfﬂ%ﬁje@iectaﬂf%g of

claim 10 further “conpri sing: pivoting a second .
bbj 2hett qng ohBiqRiYtisg eqmt a5d sa1d secepttpiviing peinicthat difEss frgm
abodtd irdeKQRd pivoting point; 4 |oading said second
obj ect ont0 sai d second obj ect carri er; 5 noving said
Second obj ecloading W‘b@“@fbohlmtmt@,aﬁl‘éif%@e&i@ﬁ eBliest on

gaid 6 sec oﬁgwﬁé’ba@‘@fou&l‘%ﬁjéc? Earhé' sBHALS! gi feﬁl't}rc'&%éét n said
pol i shing surface; and ol ishing sald secon Ject

Ton TEBttHOBRSE casrigrigplaced f»a polslgnmrfzmmdom??s

gCT/ US2004/ Oﬂﬁ@ﬁg satd ﬂbérth l?&t B L 119{ n§{)u?f‘aé@ 14
further conprising: 2 pivoting at |rd J ect to be
polished to a third object carrier about 3 one of
sai @ P WolabpGatihOfoPbol Bt Sb, SAE poi nt;

| oadi ng sglbﬂ&tlhl rodﬁoobl ec(t%a%nt 0 S%ﬂ%aﬁh gljgect
Zarrier: at least one polishing surface;

3 a first object carrier positioned over said at least one polishing
surface, said first object carrier being configured to hold a first object to be
polished;

a second object carrier positioned over said at least one polishing
surface, said second object carrier being configured to hold one of said first object

and a second object to be polished;

O 00 9 & A

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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5 nmoving said third object carrier so that said third
object on said 6 third object carrier is placed on
said polishing surface; and 7 polishing said third -

VD RWE070318 sai d pol i shing surface. 1 16. The RPEI/H$RH04502080
claim15 further conprising: 2 pivoting a fourth

object to be polished to a fourth object carrier 3
about one of said pivoting point and said second

gi vd8i ngThoanperatuls af clalinf 7ayhorefn soivh at least analpdlistiingisusbéeect ;

5 | . . e n . ) L
ar P ROl SRl ol Sl 2o o3l Gt O R ifer i
Sai @osidened hvesispid dirst pelishiag surfage dndisnitl secoh] ehject eramieriier i s
Rl ageds $&drda; b S W dhShi e; and 8 polishing said
fou?t]hhg{%fiectrq%lggécg’? %g?lﬁé{wﬁfr%% surface.. 1 17. An
apparatus for polishing objects, said apparatus

GOMRY! S! PRL apprafdl of SAR'18 MithePrldah0 Surface; 3 a
first object carrier positioned over said at |east one
Bol i shing 4 ashird pddishingsiirficd;i r st obj ect carrier being
gonfigured t . L ' -be. | D
a second obj gdct?ﬁ) é:%}%t Iédrrﬁ%g)gﬁﬁnggé‘c% g%}?e{rfmg 3?%“3? Ig}?regg’t
dneapbl i shing 7 surface, said second object carrier

ei ng confi guyr Ql ¢ ' L ISt j 8
gnd a Second%ggfjogg?oa?ghgg@g%cﬁiéﬁé@gﬁr&ﬁgb%mo%’!lEé:c&zeen

I6 0 a sidh sreonpvind dltirdoabjectarriersfo treusfar gaith enanafisaid s¢vendraigent and
ai o i . ri.ers to transfer
R G L T S T A
said first and second object carriers; and 12 an

bj ggt t A | QLU to transfe aj.d

Brr " o DRl SR o SRR IRe ook FREHES piRhie
R 0 asbirfanch-apgpasiidnalip 2 lioGr WOIi2@@dd0 70778 -
PCT/ US2004/ 002080 1 18. The apparatus of claim 17
wherein said at | east one polishing surface 2 includes
tir8t. anthesppunids gfelais A8 figthenmofpdssg: and wherein said

I rst object ' .S s 3. l.tioned over said first
%JO| i shing suf@g{:aéhg%ughi)glﬁ%lng%%gﬁ%gf’obj ect carrier is 4
posi ti oned owerd apd ifairth ebjectdarpieds) satdithig] chisct @erer bding 9.

h lai.m.18 f h Jsing. . 2
oSBT o) PUUA sk 158 GRG0 nehe”
pospasitonetoweymid Haitidpdlishinglsupfate; aid ng sur f ace;

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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4 and 5 a second | oad-and-unl oad cup configured to be
noved between 6 said second and third object carriers
to transfer said one of said second object and 7 a
third object to one of said second and third object
carriers. 1 20. The apparatus of claim 19 wherein said
first, second and third polishing 2 surfaces are

pc¥i t i oheepthad far polisbéng dyerts, gaidandthod comisingThe

apparatus of_claim18 fj.uther conpri,sin 2 thir and
Fobrth pol i Srisgo e Fabidh8 e pRFRiea h Ahngr Py g B
carriers, sahfvihfkdid 164} @Ctudedd dupto BFrf@bjedt carrier, said first
p03|t|oned over said third polishing surface, sai d

f olbiach C@"ﬁféqug: ane olevornbiasy carsersdg wihichrreisl lead-endsanlgad cup
fQMé% ng) jshing surface; and 6 a second

I and-unl oad cup configured to be noved between 7
said third dosifgsuid bbjehjmd sdldfifdtebfct @rfigransf er one
of said second obje a third, s object and a faourth
obj ect to odBoWRE §aa5 dirst pbjeqt meﬁsedhatﬁalémb@@t on said first
c 5 21 wherein said

%%EC%%QS%%S}%% ?'1 Sﬂgﬁﬁ ? %géltlﬁlfinggé Féshl ng surface
are p05|tioqmﬁﬂmngandbb&bameﬂh@ammmmumﬂpﬂmhmgkuﬁ&m The
apparatus of claim 17 wherein said | oad-and-unload cup
includes a 2 wafer handling lifter that can be

Vest i Catoyn&idLOHCGsnT 2 hip@dr Sahetighi.ect onto said 3
obj ect carrier and unload said obj ect from sai d object
carrier. 61 movidg sakl madmd-dnmdmup its A sergnd bpject @rrierdd d

o eRaRe 6N Y i e SRR abiel) 89 s aoctiofir being

4 I@agoagﬂdumbg@gmgﬁﬁugp a first obJect carrier, said

first 4 obJect carrier being one of two obJect

car riers to logsingoneaifgaidobiechme said seeand abjectmngasaidhsccond
gtca§r1 oadl ng said object onto said first object

car rer;, 7’noving said first object carrier so that

sai d obj ect negvirpdaitl dcbsd obj8ct@airedso Gt bhEbf dasd Hhjsaadd
on .at | east, one polishing surface; 9 polishing said

oBfidsgcand obisctiomsaid saeond ghiscirariertis plgcad orr spadat least oge
ThE 1srh['hli aim 24 further conprising: 2 noving
Sgl d%ﬁggﬁg uhload cup to a second object carrier to

3 transfer q)nhsmig el of said) odgdet andlsAd seond dbeby @rdaid at least
said ﬁﬁgond Ject carrier being 4 one of said two
oBferet

26.  The method of claim 25 wherein said moving of said first object carrier
and said moving of said second object carrier include moving said first and second
object carriers so that said object on said first object carrier is placed on a first
polishing surface and one of said object and said second object on said second

object carrier is placed on a second polishing surface.
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5 | oadi ng one of said object and said second object

onto said second 6 object carrier; 7 noving said
second object carrier so that one of said object and
‘§0§%ﬂ4@7@&ond obj ect on said second object caPET/EF2004002080
pl aced on said at | east one 9 polishing surface; and

10 polishing one of said object and said second object

n id ol i shing surface. 1 26. The
? fl 0 eﬁ%ﬁ#"fﬁ%%@ﬁ er§8‘?13"%| ng of said first
eb i ect carri movmgatpdrtﬁalaﬂofd?aﬁdﬁﬂlda& cxﬁﬁb@m%@&@ﬂ@oﬂ%@doﬁ@t

second 3 object

ar cl ude. .movi I st an

Lar ’é‘.’J‘g"rt %‘1@%{“{ ﬂaPJn“é}aﬁag}‘%aﬁi"%l&’E 106{1 andzpnipad pynseingigne ot said

¢ar foa@*and—mlwd&mp eindsegondiloadtand-ufiGhd :E‘@ﬂth&u objetRardBe
ne of said ect a ct, on sal

gecond 5 Obj? Plg(‘?ﬁ??ﬁdsg“roniigb%‘i%ﬁ%cg% Ol%leé’éﬁ‘ﬁﬁisa‘ third

pol olgérit pgriemir f ace. 62 WO 2004/ 070778 PCT/ US2004/ 002080
27. The nethod of. ¢l ai 5 furth r|S|n

%mvi ng a par PI°%¢UES ld?hérg&’gjﬁ &a‘a‘ﬁT%’e‘fg“ tSBCOPii %%‘Fé‘?d

®nesaif thze olgjexd on Said third objectRatriar it Plased oﬁb.ltlﬂfé pol@lﬁhgjsurface
ar |cuI ar | oad-and-unl oad cup being one of said

oad1 and- unl oad cup and a second | oad-and-unl oad cup

100 a third opjlishingoss sfisedond ofed: B@raiGhie 6bjek orsﬁﬁgﬁﬁid
1pbj o‘ﬁtsh andr%g' d third object onto said third 6 object
carfY e REvi ng said third object carrier so that
one of second object and 8 said third object on said

hiyd o ect  car er j | aced on a third polishing
Itsur acetph gﬁﬂalﬁ‘(ﬁssf%'ﬁleﬁﬁon&’i’ém&f second obj ect and
said third Oinpﬁﬁga@é&oﬁﬂbﬁ-&tﬁhﬁx%ad&dbt@@ltﬂuﬂmbj&t c%,H'fef' gce.
ai m 25 further conprisjng

%o\%faﬁaf“ 0%55%‘88%@& Rne A Fid Pbieghp inplydiag meving s%ff@@ltd
4c arloddeandiunload ew;ﬂnaff@rrth@aﬁct@ar@aaodmﬁméopéaiﬁeéonaesﬁe&

thir i ncl udi ng novi ng said second
Y 0d gggﬁﬁ?"@% cup to a fourth object carri er to
é r ansf er oneloafmgsaieawaed:@e&d%je@@ahd sa?d t%ﬂé oBjedtOHfolshid
| oadi n ‘g] sai d_second obj ect and said

thﬁﬁﬁ‘f d&%ﬁ"&%"t‘“"%ﬁ? °%°aq eierseeondabicatrnd qid Wh obiectonig seide
sof femthcbbieecanttrobj ect and said fourth object onto said

8 fourth object caryjer,
J moving salrdr tiun{ and fourth object carriers so that one of said

10 second object and said third object on said third object carrier is placed on a third
11 polishing 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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9 noving said third and fourth object carriers so that
one of said 1lo second object and said third object on
said third object carrier is placed on a third 11
WORPYATHIS sur f ace and one of said second obj eBET/ERP04/002080
said fourth object on said 12 fourth object carrier is
pl aced on a fourth polishing surface; and 13 poli shing
ogeoﬁf sgi d second obli ct and said third object on
sai d”14 ¢ PEABYS o R ﬁgmg APIPCE: €219 Apparsins cOPPESiNG second
abj ect and safifbt {raukdond pélisBiag usli, §dh 6f sailiFirktQHd bond
g?llS?ln surface, 63 WD 2004/ 070778 PCT/ US2004/ 002080
2 POUNHIE NS CAPPFSEr  pol i shing obj ects, said _
appar at us conpri sifirgrandsecoddSiolishint seggRRd pol i shing
each of said first, and second 3 polishin

units, C ¢ 19,
ﬁi ts conprising: UFGopiset caiigr RAsKigngst qyen seidiirstgpolishing
saur fsarfs; safdl farsf dbjedt cablt Bélig Coafifired toMORIalir@RSRQY BS
sai d EI r%t polishing 6 surface, said first ‘object
car PP8Metei ng configured to hold a first object to be
% pol i shed; 8 a secedldobbd6iriedokitiGled RO ishi ¥Rl over
said cond pol j shi surface, ,sai d_second object
Jar POB SR oG S L SN SR tring conimrad o hold sbgcerd
too lobjeptab bspalidhedtl a first | oad-and-unl oad cup

said 12 first object

glonfi gured to be pi voiﬂea t‘? . .
arrier to transf &fireiedapd-plead syp eenfisursd torke pivotndte sidy
i r dirst objp@hrriepfortiafifer said SirsdOilect o #hd HREOAM first object carrier;
Jgoad- nd- unl oad cup configured to be pivoted to 15

ai @%econd object carrier to transfer said second

mbj ect to and frous&phdlofEsanMload SuRinfGire b ﬂggfsteda,nd
port devjice configured To transter

17 a .¥vaf er, trans i | S
Bai §i¢ peeand ohigpt earies teytransigr saisd sepand obisctim andrframsaidseeond
ki r sbje@rsirisgemnd | oad- and-unl oad cups of at |east one

of 19 said first and second polishing units. 64 1 30.
An appar at us ¥ GeTHENsPeR devicespniigured to ganstr saihErstandsecond

18 OITPbjes ©8Gind frdmdaill Frdt 8l 26bnd WaklAG&unidad (qu)i %fa@n:gst if?&&“ d

obj ect .carrjers positioned over said po I ng
1§urfaé‘i@r,St@’gisﬁcofliip%ltSh’%P@E‘t carrier being configured to
hold a first object to be
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10
11

12

10
11

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

| oad- and- unl oad cup configured to be pivoted to said
fB9.st Aw apppratts ferpolishingtabjectsanaifl eppasatisicdmprasingybj ect
to and fron%sags.firshiobject carrier; and 10 a
second | oad?&RA>UHE 84 CE-Up configured to be pivoted to

said 11 sec@iy afds&ohd 6Bjett @liriérd gbﬁa@{v‘aﬂ%elsaﬁcﬂp&%ﬁ
object to and from said second object 12 carrier.

3surfappesaghiingt albjaet cotries bging coofigwred & Irpld aifigstfobjest todhed

S I - . confi qured t

o PeE SRCHRO Bt RarisE pRHE Sofifn BB R g gBet o be
splished,. saill 33t anlecasbjedt darriefs i MrtBE cohdpeied t¢ai d

| pad- and- unl gad cup.includes a_ .2 wafer_ handling

| independenthy peligh spid frstandsgend objectsiesid prlishing sgefper;
obj ect onto ' 3. 00 rri . '
obj ect fr om' ngs}tgoao ?rgic g%r‘ﬁﬁ’ec{&ﬁ%u%@%%%g?%gg@%%? fiest
pabjestivangr tbijrecte, saslfidt ohgédi oo amdbfrpmisaidist abjqait ¢arrienignd
a first object tg b lished to a_first object )
carrier 3 p%é‘?@f‘&f@ﬁ%\%&nﬁ%ﬁ iCQHﬁﬁ‘&eiH)rEPea@@Otaﬁéo spid
S&eBAdoBRERGErdr P BEnRY bt \REodLoled ?&ﬁﬂfjfrorfl s8# 8Ednd object
carrier "positioned over said polishing surface; 5
| cadémg said first object onto said first object
carrier and said 6 second object onto said second
obj ect carrier; 7 independently noving said first and
STLONATRDMRfkatePE 1 dl 813 FRhéRRT sai BBl febdrl lofRhfg-unoad
said first object carrier and said second ogiec; on
s@pg aseeanfigured to by pivotesabopepiveting painks peerdeist palishingc ed
og;yfsa%%d pol i shing surface; and 10 i ndependently
pol'T'shing said first and second objects on said 11
pol i shing surface. 65 1 34. The nethod of claim 33
wherein said pivoting includes pivoting said first 2
ob}- ect ThepperagustafctaimpiO whereig said lead-andsanlgad pymsincludes a
oRh P éarﬁﬁ’ﬁlg hifter ﬁggc&%e%eﬁ?&gg%x%% 2 Ioz'r)’d %?(9 5'1?] e& onto said
second piveting axi s to sald’second object carrier,
setijekt chrrtet amdwhlsatsaidloBjeqtifvah said odjeescangdrng | ocat ed
over said polishing surface. 1 35. An apparatus for
pol i shing objects, said apparatus conprising: 2 at
| past  Qnethdd fos BLIG; -85 sai a6 .0bj ect
c%rari er po‘gclgit{ooﬂe 0 erﬂjg‘gggaétlﬁ%%g(g?&ﬁo%re )l i shi ng
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 said polishing surface;

loading said first object onto said first object carrier and said
second object onto said second object carrier;

independently moving said first and second object carriers so that
said first object on said first object carrier and said second object on said second
object carrier are independently placed on said polishing surface; and

independently polishing said first and second objects on said

polishing surface.
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4 surface; 5 a first |oad-and-unload cup configured to
be pivoted to said at | east 6 one object carrier

about a pivoting axis to transfer a first object to
said at |east one 7 object carrier; and 8 a second

| oad- and-unl oad cup configured to be pivoted to said

at 9 |l east one object carrier about said pivoting

aifts t d’he meptladdeef claimePowhierein] sait pivotingrinduddspiwnatingesast first
onge. obj,ec arrier. 1.36. T pparat us of .cl.gim3 .
RS EAroGLe GRS PUSlinn it eold firGBBRE o e Geid sBhedd ppiec
| gigsirt anecond postingURs to SaidaeedRiIbHjace barsiet, daidlfirstQad beddnd
polishing surface. 1 37. The apparatus of claim 36
wAeENg axesi being lopated oves seidpolipling merfacer f ace 2 i ncl udes
first and second polishing surfaces and said at | east
one object carrier 3 includes first and second object
cas.r i ers,appadathsifor gdlishing@biccesabditl @ppdi@iud GorpMidifig: oned

4 over said first poljshing surface, said second

obj ect carr PEEaePHEo &5959€% over 5 said second

li shi The. [ s al s 1.
bner oi ' ai o P ope SHeet ARIATRRABHERE ofin ALt ne polishing

aswfaaspended froma top structure positioned above
said first a surfaces., 3

d secon ol jshin 9.. A .
met hod for agirtf@?ﬂdﬁ?gl ofiend &P o 1guizd {hBupivtef o §3id gt least
p%ﬂ@(é‘t{j&g carrfet h6dut QiR aRiskS u%ﬁbfelsﬁ‘ﬁf&tt nge b 's{iiﬁtélt least one

o_ﬁe carrier positioned over a firs ol 1shin
sobjeetcarrimcand second obj ect to be polished to a

second object carrier posktioned ower secand .

pol i shi ng sﬁﬁcgggtiow' Oaga‘iu_é? CPPﬁg‘er@g) gerﬂvgtﬁé&]ﬁa‘d at
ORh& ®h8 oBjebt RirNEHBPutidid FsoRed ANEtd PadferAdeddAl FBfbcERRId
suspende froma top structure positioned above said

f atrleast eppiojedt 6Adicpol | shing surfaces; | oading said
first object onto said first object carrier and said
second object onto said second object carrier by said

I 6 pe CThe/ gppasith @itk d SoRBkreinasatl F1obtifixidoSsidiifst 4t
and second objects on said first and second _polishing
sysepngtload-andrunload supsiis Jacatedrayer prid pilaass gnepplishing susfape)
apparatus conprising: a polishing surface; an object
carrier; and a |oad-and-unload cup configured to be
Aot etihd appasitub afle]atmt3 6osligreiarsarium léasone polishing surface

includes first and second polishing surfaces and said at least one object carrier
includes first and second object carriers, said first object carrier being positioned
over said first polishing surface, said second object carrier being positioned over

said second polishing surface.

38.  The apparatus of claim 29 wherein said first and second load-and-unload
cups are suspended from a top structure positioned above said first and second

polishing surfaces.

'39. A method for polishing objects, said method comprising:
pivoting a first object to be polished to a first object carrier
positioned over a first polishing surface and a second object to be polished to a

second object carrier positioned over a second polishing surface, wherein said first
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pi voting point so that said object can be transferred
sai d | oad-and-unload cup to said object carrier,
wherei n sai d | oad-and-unl oad cup i s suspended from a
top structure positioned above said polishing
surface. 67 41. A nmethod for polishing objects said
met hod conprising: transporting an object to be

pahd a6l bisje@s hrgslvatad by iéspactive Udid-dHMinIdS@pY suspended
| gad- and-unl oad cup to sit a first object carrier,

i Femaiiongtrpeties pasilongd gbovsasaid Gstiandrseeend nolighing shefaces;
first objec [rd ' Qbj.ect. carriers
o whi ch salodirBaaLiaroRe e Al hiEoph ShhisEahd G

| svdhdh gbjset cht@§yid sécond bbjesBiatiriér byshidabjRetiveRbd-agd-unload;
nD%Lng said first object carrier so that said object
ofSaid first object carrier is placed on at |east

one poli shi pg: ; i shi. ' '

oni d ot T oabristy 5FFRt REhPOUEG: S SRRl sRignd

of cl apolishingfsurfabest conpri sing: noving said

| oad- and-unl oad cup to a second object carrier to
transfer one of said object and a second object, said
s£6.0NdARBL S huE 8 doishiBE oBRANGiP% szy' ject
carrier s?b oadi ng I5on<§ lo Os%idc)?’ %Bi?ept ggsdéo\gﬁ:aar%m econd
obj ect ont oa pelishingsswfade;obj ect carrier; noving said
second object carrier so that one of said object and
sai d secondmbﬂﬂggfaﬁﬁx’ id second object carrier is
P4 RABGNERANEATQuptohBAREd RN NObtES Y AEh BiESt_GRier @8BSt

pol i shing one of said object and said sécond object on
skiveting pqueisetthadrsaid qbjess cans be epsfertedfsaiddoadtand-Thlead cup to

ooy Lo el At SR B R Rl o BT Tl b

catuctuee posittdried abowy/saidipslashthgf Jutfate. and second obj ect
carriers so that said object on said first object

carrier is placed on a first polishing surface and one
of said object and said second object on said second
object carrier is placed on a second poli shing
surface. 44. The nethod of claim42 further

conprising: noving a particular |oad-and-unload cup to
transfer one of second object and a third object,
said particul ar | oad-and-unload cup being one of said
| oad- and-unl oad cup and a second | oad-and-unload cup
to a third object carrier; |oading one of second
object and said third object onto said third object
carrier; noving said third object carrier so that one
of second object and said third object on said third
object carrier is placed on a third polishing surface;
and polishing one of second object and said third
object on said third polishing surface.
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68 45. The nethod of claim42 further conprising:
nmovi ng a second | oad-and-unload cup to a third object
carrier to transfer one of said second object and a
third object, including noving said second
| oad-and-unload cup to a fourth object carrier to
transfer one of said second object and a fourth
obj ect; | oading one of said second object and said
third object onto said third object carrier and one
of said second object and said fourth object onto said
4Lt ou etk frgrolighing qbisets ssd rthed wmrgsitgi rd and fourth
obj eadsp&raig infbfects6 bé patshddna Rhd-aridicagegnd obj ect and
said thi r,(gl o(ﬂ;ect on said tgl rd.object carrier is 4 load
pl aBEYIBFIGIPRIIF B FEHP N2 ST PigckCaif Rsdmgpivetingsaid load-
andataddun sjie Gist chjedt et béing bdelvf oy @fdkt @RicRad Fhitostid 10ad-and-
1obd' ect carrier is placed on a fourth polishing
U R eé%ode‘éjol i shing one of said second object and
sai thadihg saill eljijceatto @il fBatiotjettivaridr; pol i shi ng surface and
ggle 81%?18% ?%“ﬂﬁ%%? ?egﬂciaﬁ‘lg sgoﬁ&rl?t g%r:}e.o J%.‘Ié 911 Ealo(y i{rtst%bjgajcgr%ter i(s) ISlaced on
at least one polishing surface; and

polishing said object on said at least one polishing surface.

42. The method of claim 41 further comprising:

moving said load-and-unload cup to a second object carrier to transfer one of said object
and a second object, said second object carrier being one of said two object carriers;

loading one of said object and said second object onto said second object carrier;

moving said second object carrier so that one of said object and said second object on
said second object carrier is placed on said at least one polishing surface; and

polishing one of said object and said second object on said at least one it polishing

surface.

43, The method of claim 42 wherein said moving of said first object carrier and said moving
of said second object carrier include moving said first and second object carriers so that said
object on said first object carrier is placed on a first polishing surface and one of said object and

said second object on said second object carrier is placed on a second polishing surface.

44. The method of claim 42 further comprising:

moving a particular load-and-unload cup to transfer one of second object and a third
object, said particular load-and-unload cup being one of said load-and-unload cup and a second
load-and-unload cup to a third object carrier;

loading one of second object and said third object onto said third object carrier;

moving said third object carrier so that one of second object and said third object on said
third object carrier is placed on a third polishing surface;

and polishing one of second object and said third object on said third polishing surface.
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45, The method of claim 42 further comprising:

moving a second load-and-unload cup to a third object carrier to transfer one of said
second object and a third object, including moving said second load-and-unload cup to a fourth
object carrier to transfer one of said second object and a fourth object;

loading one of said second object and said third object onto said third object carrier and
one of said second object and said fourth object onto said fourth object carrier;

moving said third and fourth object carriers so that one of said second object and said
third object on said third object carrier is placed on a third polishing surface and one of said
second object and said fourth object on said fourth object carrier is placed on a fourth polishing
surface; and

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

and one of said second object and said fourth object on said fourth polishing surface.
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