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

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

load-and-unload cup may be configured to move to and from the wafer carriers in
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first object carrier includes linearly displacing the load-and-unload cup from the

first object carrier to the second object cartier.
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30  object transport device, and an object polishing unit positioned between the first
and second object transport devices. The object polishing unit comprises at least
one polishing surface, first and second object carriers positioned over the

polishing surface to polish the objects on the polishing surface. Each object is
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[0019] Fig. 1 is a top view of a polishing apparatus in accordance with an
embodiment of the present invention.
[0020] Fig. 2 is a perspective view of polishing units and a wafer relay
device used in the polishing apparatus of Fig. 1.

30 [0021] Figs. 3 (a) and (b) are top and cross-sectional views, respectively, of

a wafer relay device used in the polishing apparatus of Fig. 1.
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anot heF° g’ G5¢ o Aigling @naraju OBHIE. Friigyaccoriznce
and w2 aabmefaenimamwne@ytg@;avglt@hde view of a polishing

st at“gq%? ect|vel ,. which can be used in the
pol 1%Phg aﬂ”I lul.l'éaréﬁOH:W@WS of pofighingsasiotia ndiéch oai bhused in

an OtHéQfothpﬁiﬁﬂlﬁ oplﬁlﬁlt ﬂer‘n é&Mﬁ%de%%&&g §r§1]30c*: ﬂggnts otgtg

a top vi a polis g station,
in fnrYént‘Oﬁ?ol i shing apparatus of Fig. 1, in accordance

19 t h)o@g)gt herp;g! 8k aptfo WG, andq\é%f: %e(\)ivncg’la p‘gH% 003%% iop,

Fi gs (a) and (b) are si BE Vi B
us etFSpastiveln whicdl das he ngpdsu te ipolishofg aEpag‘atuQ&f Fig. QQBﬂdocordance

Fi g§'1th §ﬂotﬁ'§r‘gm§8d1§1 ﬁo@the%’ve}{zhew and a side view of a
pol I shing st y, which can be used in

t he[0838]i shi ﬁgsaa@@raad 1)) a&fto;ngws af thé ﬁolﬁﬁﬁ‘a@ EARCE Fii1Bh
invention. 15 [0038] Fig. 33

an Oﬁlﬂgfatlgg?\’aﬂlr g.?,&]l‘gg g%q Lfrg?ﬁd% PERESSES ﬁesp%]tﬁv%lﬁ can be

2(us el#029] t heFigp@li#ie)ge @P Wﬁh@bﬂﬁol@ﬁmg Lstgtlon]s; whiBh can be used
accor,dance .wi th anot EJ? nmbodi nent o i nventi on.

[ OOlgé}Te B9 1 ng ?;’4’@151}”3 1ga f,dn @Qyﬁrq;p@th}bqthq;@mbgﬁmgts of the

uniihgentib@t can be used in the

[0030] Fig. 22 is a top view of a polishing station, which can be used in the
polishing apparatus of Fig. 1, in accordance with another embodiment of the

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

30  in the polishing apparatus of Fig. 1, in accordance with other embodiments of the

invention.



pol i shing station of Fig. 33. 20 [0040] Figs. 35 is a
schemati ¢ drawi ng of a wafer relay device in

WooHAesge W th an enbodi ment of the present ,
lnvent?on [0041] Fig. 36 is a top view of the warer =%

relay device of Fig. 35. [0042] Figs. 37(a) and (b)
are cross-sectional views of a |oad-and-unload cup
used00%lt he Wier 2¢ isedrmyied et pelishing Fation, $5ich25n pOBEB]n the

g' g oh’éﬁﬁg’?l p(ar'a)cus%? gs?gﬂ gwgiogkceﬂ/qigisa?hoﬁx ¢ émb 1men¥ OF N

t'he Ioa and- ay dévite
of Fngentigs, | | ust rating a process for | oadl ng a

to a fyer r.. J].0044
G aguailor are R an® 2hpeiion URPAR! 4 jiQuied o b BorRnine Stin,
at c oespastoelywivhich am m‘ntsedi lnrthmpohsfnng bgpatanseli Figo N, in 3€&ordance
W, dll%g)ﬁam of a nethod for

[ 0045
pol i's I}%ﬁ%gﬁemb(f m?nﬁ %‘888’19 te with anot her
enbd@0IsEnt offigt 29eis b mpenéw ofe p({u@ﬁxﬁ@}ta@ngwhéﬂ chiSbetuskd RVhe

di aqr of a olis cts in

acc g%ﬂﬁ%geapm Saﬁgkghgﬁn&?ﬁ@ EhaaPt%?WHOme pidhe 8

V\D 2041695516 PCT/ US2004/ 012348 [0047] Fig. 42 is a
objects in

l o gr am,of met hod for polishin
ccﬁvP@*gﬂ igh 30AbTHP) wr ey kot orolishiat iy e fnfhe
[OO@Sﬁshﬁiggtanggofpl a29‘I ow di agram of a nethod for

poI I@({%ﬁﬂ ects in accordance with another
mhd lgsc AbandPere ¢ (. vissy DR PAdeievDRRSQRIlETthONation,

[ 004&]&60‘%@19 Wlﬁ&%a%%%sécﬁn e ohﬁymr%ﬂ)?%?§ Bt} f‘@rpgcrchtzigl’f‘ce

10 in_accordance wth an e presen
i nvaniiapetherembedienbefdhe myeption. is a top view of the to

8ol [¢RsNg a@ﬁ’g‘@é‘ﬁ toé Qiew ﬁﬁé@?@teﬁgn %?f?é}{ (%n% use% in the

conprises a polis stati

st apolﬁhmg@zpar@tus/\etf%g lointaoerrdata it ancivet emhodlmbﬁttofmf er
tr aﬂg,glg{oh_ devi ce 150, a second wafer transport device
210, a ird wafer transport device 230, and a wafer

cl eEM39] 220 Figbh®t(pe) &b itdpyisisalf ipolish2@ veBMbE] &8 Be 8sed in the

fir oll .uni.t 250a, a second polishing unit
250%&15811% E %0F$§RI ng unit 250c, a first wafer 15
20 el p@4@levi cBigdBBas a@clﬁﬁﬁ@@&a%ﬁﬁg%&‘a kR Yel£leeh 68 2208 darte

third wafer relay_.device 280e, and a fourth wafer
relggh%wlﬁoémﬁ% g’Flpre[s%BUFn‘ﬂ’?e waf er input station

1 02[034:1; ONMMDER] 86is2e6h @i@w%@ﬂfe%fé&\@a@y &Rk of Pioh$d.
bl e obJects to be polished by the polli shing
g@ﬁ%ﬁ 20. Figpd (@ raqd (b) are cross-sectional views of a load-and-unload
cup used in the wafer relay device of Fig. 35.

25 [0043] Figs. 38(a)-(f) are sequential cross-sectional views of the load-and-
unload cup of the wafer relay device of Fig. 35, illustrating a process for loading a
wafer onto a wafer carrier.

[0044] Fig. 39 is a flow diagram of a method for polishing objects in
accordance with an embodiment of the invention.

30 [0045] Fig. 40 is a flow diagram of a method for polishing objects in
accordance with another embodiment of the invention.

[0046] Fig. 41 is a flow diagram of a method for polishing objects in

accordance with another embodiment of the invention.
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out put station 104 accommobdat es sem conductor wafers
or ot her conparable 20 objects that have been polished

d by the polishing station 20 and t
pg%dr?tlg’?baig respectively. The wafer input st Z}F(F%ﬁ’?szggmzus

and the out put station 104 may be configured to
conprise nmultiple slots to acconmodate nultiple

waf el0847]The Bl #3hiarfpvapipmamivtis méhod & pbishirpribjegtsried
to conphlse ation 102 without the
waf er out put\%@t%g |on%%8aﬂ%ﬁ%f%elﬁve§n% confi guration,
waf eif848 o beFigotd s hdtbvatiakrpobf shetiodvid: @olsshitgbjects in
acco : waf er .i nput station 102.
[ 005 gﬁ’té’gg’iﬁt‘ta?&%%gbo meﬂpgf HIgaPe 150 is
configured to transfer wafers fromthe wafer input

st aty i shing station 20. Mire
speC| %Ii%%ﬁﬁ%@%ﬁﬁ@&st waf er transport device 150 is
conflgured to transfer wafers fromthe wafer 30 input

st at 102 vvafer rel ay device 280a of
the Shl nﬁptér ‘ieB?? t? ig L polighing inpeatusd 0 ipresordatcaiwith

bel o:w em'Bb@m‘éﬁK‘tQTﬂl@E phedefi m&dhﬁ&rﬁﬁ QBdcrifQY irge 1349 tdpﬁ/lew of the
conflg red to transfer wafers fromthe polishin

O o PoRshingRPPyatup d0Ehegolishing pnppratus 46 compyiisss a polishing station

spegpfd wakt Mputt s
confi qured tgut5&%§g%%g?vgg%fg utt& ?ﬁl@g{i%ﬁg\%ﬁgﬁé}%&%o}t
t r afi€T1et 1 3hat rcgnd Wl amspdrodavicn 2waémrcr ‘eafaytrajmmrt:®V10e
28093 0f. t
250, ang E8aRpleait: 2% ThioBihuhndin 30 SoltRul i Rbine
waf @pit 2§Gaahsgond padishing enipBWbj sthird pb]ns@mgeﬂtttzmd, b dins ﬁzsefer

f e f 220 fer ut
At B B0 LRGP AN ax 5 40P g ] v FiEace
des@#ichad 4 fourtpwefer felayelenict 240@l ow. [ 0052] The first,
sec nd ird-wafer tra ort devices 150, 210 nd
AU bl D R S A R A e e

2150&n1tboﬁi§>5rabla©bjebﬂ9a¢ bd ishedibgrihe folighiaPShtiondRY ITHE afedn
n.the | inear tracks b)(
apableyn

i.n nner . o
r es rmrg?et iStpdon ?91 POfatnr % CSTERIFARIUSTRE Welkst or SiftsAgmp
2exaotjbas thidtavé bdedlpolishee @:ttﬁcléa@e@g;dtht Bbltsﬂm‘g%fa%n 20 and the
transg}ort devj ces 150, 210 and onpri se a

r obBEPECIEAIRK 420, TeRRASHY&Y- al heawader ippt Sfﬁti%thkﬂ?émd thprpaitput
fir ﬁéttonsl@@ Qﬁ@ baBshidatdddo E\@ﬁﬁfse Muﬁ@?@a?&tg toda%%rﬁﬁgdatélso

210 and 230 may al ternativel ured t
conBHIBS Veales. @d&llﬁ@naamraw J8lsart braﬁtonﬁgwe@mowsse:tam

hanghr ke sabeic # d
waf er ' lt i?ﬁa%rﬁ sport % g&?@é{shle %%Ser E%u%%ﬁ 6% dﬁnSsS&-b;{‘

2% onfon§eraiipn watersrtn be pelishedbdndpslithed @/ta&rs]ﬁe tecamsfodaied ng
th [ station 20 and to the

etoggﬁé?ggtr}tlté%ageggmgpgrtgg}gel@ vely. A [0053] The four
waf [8051] el ayThEeﬂmstwﬁeMapoZt&&dlcamﬁb ishenfidurediao pahdfaRiatgs
tjﬂleﬁ%ll Phé?xgtger Inpuﬁ ftatr rh@?{tc? @% %ghs;hgtgséya%gn %O.nﬁ%peesrpegtp catlly, the
first wafer transport device 150 is configured to transfer wafers from the wafer

30 input station 102 to the first wafer relay device 280a of the polishing station 20, as
described in more detail below. The second wafer transport device 210 is
configured to transfer wafers from the polishing station 20 to the wafer cleaner

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

9



posi ti oned between the first and second wafer relay
devi ces 280a and 280b, the 20 second polishing unit

sitioned between the second and thir
‘géqgﬂﬂgﬁgg i ces 280b and 280c, and the third po??@ﬁ%%é”mz&w

unit 250c is positioned betmeen the third and fourth
waf er relay device 280c and 280d. [00541 Preferably
t he OISRt fenm the fosth vafer reley dewied8Ddotthé polishing station 20

manng@fihd \Qafeml&lngﬂ 8, Jshi%sc‘f’fbg& f rr?g{gle E%%l Bl W. ﬁhentglrg' ¢ a%

20, as illustrated in Fig ing
250 WaRypdyedeaice 3AQ) @@os’r&gwwao tramséerd\raﬁmfmesheb.eatf&mmmﬂmo to

nei gthp%fepgutpﬁl @Bﬁ 1% (H‘% b V\%. 0 u%olrugsft m“:lg%,\ﬁs describedyn more

illustrated
are<ER§dwhmranged in a Ilnear manner to minimnze the

wi dt f t he shln t | Justrated in
Fi g.[B?é.k Mor eT%%g fecg%l i tﬁf%‘@ tfaé‘ﬁpql%cieﬁﬂfes P8y Uernd 230
280 naayebd sitnged bryreafebtasregeﬁar&faeh I(tjslsac_n sl aﬁ@gsssgﬁﬂh tHat @aater
cup r ay devices 280 are
posﬁ{a%% gof{ewﬁes ca ﬁ@ﬁ?’ﬂ%ﬁﬁﬁ'@?gg%ﬁerﬂﬁ@q lgser-teasks BN oad

cupsSespe&ivp dinke drﬁz’d médm@hll'smﬁ gﬁp%fwh)/ eA%@f(blﬁEthﬂ@ iks, %b%nd
S |IéH1trated in Fig fer relay devices

i e |t’§?nsé’PFt§ﬁ\g‘%?§ 156 41A 400 £Himay compises rabotaerio

t wo hagil@hhe |
15 s 0 TS B

PC1 &%%3?3&@8/ alipmativalyke ¢onfeurahty comipsatiuglipbotR82ms
ar e st theatevichelah hérﬁﬁ@%t\béfﬁs Q@Jt‘ﬁhg 913!%%& agéi’ DR on S QNEr

portion of the | oad-and-unload cups
pos HPRsHRE deicas 50 el 10 nrryi adpiatho ponfgupmilt@ gim n@r walrelsfore

1856 raRfertihd e Wa%?ftq tl#erbo Elgn | té@h%%%gé to tg ? \g? gcr;li%x%r 2305

mnimze t iI'ng app
5 mﬁﬁﬁﬁﬂwﬂbaner 220 is preferably posi ti oned such that

S008I0, SOl A0 SO o 0 e

Th e2530rae% Ooﬁre atrivegep & sushi ﬂgmﬁdr atat 8 1124 pblsshd vdlt©304 is
roughl i.ned pol | abl es 25 256b
P DtlbeeE e Ui Reroud el St oy kS thethe
20 eI ﬂyozdﬁ)blhelﬁﬁg wB2506 & ﬁfﬁlb?éﬁegﬁﬁ%n Qﬁts@&ﬁ’qa aﬁ\?{hﬁﬁ wafer relay
cargiers,,io e polishing un
250 evféb%g(’braég 8@@ ?f\iéﬁ? third polishipguni g S 0o pesiiionad begween the
andhird a@bfoutth Water Al deliBe F8@.and 28340 t he fol | owi ng
a |l oad and-unl oad cup 282a of the first

Fi r st
va 09541 o) Ia; Prgsgahiseiho golishingcisity 259 ase wemesd inredineraanner fo
fi rfinintiaé B WidiB RS Re 'ths‘ﬂﬁ%é‘s ?oﬂéﬂ agpﬂxsttr gJ]thrlgrist%r s It

to the wafer carrier polishi ng unit
255 Rliging wts B¢ gy hy armgsdm thet tiNedistances bavaebnawd- unl oad

t1r5 an(r%sf g@%ﬁaoﬂghlﬁ%ﬁ ?%’Q{g )ﬁ@é && *llrugtra?é/ddp ﬁe %‘éig/a%f relay

rom t
t heleyicessa80ped dlstvrmygednin & LIRS0 manmm@mmfze theodtthi Fhthe

26 0 | i shi.n it 25 t he
g%@ng Pﬁ 2?1 s"ﬂ uSBg © hrll{%gt M%{e FRESH: cﬁﬁ?y headerdelag up
2 8 Zeviofs 28R ereilhllem}/ amﬁﬁd smeﬂ fhyt [oeMangdeun?saa @uﬁsf RN ﬁfeﬁvafer
carrier 262b of the second

t
R R TR R A T PR A

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

two neighboring load-and-unload 282 are equivalent, as illustrated in Fig. 1.
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20 third polishing unit 250c by the pivoting notions D
and E. Next, a |l oad-and- unload cup 282d of the fourth

f,er y device 280d transfers the wafer fr
gy e o e it 4 pol i shi ng uni t‘o‘%B%:%E‘if"m“

the pivoting nmotion F. The second wafer transport
relay device 210 then renoves the wafer fromthe
| oadVARYhE Meadxad sulpaapel 28X are harkéd thtelr respbaive paking

devi &Rt : r_tq the.wafer
cl eaﬁ?@%‘f’?ﬁ%‘éé @l{}\ﬁ{ Iﬁ&?%édglr%é%%gcu@ Sgin&yoof pogifigned over
pol itBeir prjghhering palBhing tedhles AEG, waflbstrated iaFig. devi ces 280
of t ol i shi Is 0 are further .describe
usi n[gﬁﬁ e pOPlI i}%r?i(gg%dlﬂlﬁl&? ﬁh e%f@ Ogﬁ}? pfgwgaar%ar??f%?%]?eer
riel ayeferedldaner 228 Giprefsrablypopitiesad shlgthattsilenger side 220L is facing
per Lve. Vi t he.second fer. rel ay device
DSoine PRt ik 2B'af e bR nEE&en 45 eSoaaiiin e < Sharee of
po: itbﬁt'ﬂimiighiuglisthti(ﬁﬁmlo is of art@upial Esﬁﬂeﬂ?yﬂﬁ%ii% | lesgfégéib,
ol i,shi n 1t.250 ¢ rj ses e polishing table
gnd 2?%@6&88?%? 8?1155@%8%2&260. The polishing table
25|6_[@05_6] be r"ﬁiegiéﬂéi‘ rélky %Hvliﬂef tQSb tﬁ&hgﬁﬁ Wtaﬁrs??ﬁ{v%en lwaﬁtr] carriers
ol i,shi P nay be_attached onto the polishing
Bab |2§Eazg%°f°2a‘eé’ﬂgwf@é{mt&%@aﬂfOWS{@%@PUMW@ motions A,
PCTBUS2D0B/ MU 23451 ludiRed anriga], iR B irsibwis MR Pt 10ad-

sem c(?n’guc or wafers. One or nore slurries containing
abr 4%%Y Oifg?“dﬂﬂé%%f thifsowaterelsy davies 2808 receigesOrhfar feom the

us e girstinlater brB@spod 8EVic50 AndPaEn frér%ﬁél@it RALL ;v:(rgff rrier 262a of
sem conduct or " waf ers. Each polishing uni 55 nay
f ur thedistoghshingsudt 230pbiithe pivaiing wpiém L5Fexton badieid-imdond

15 hecgn 868 e dong vaRk .}e? idggic? %?(%dtra%?tgrg gﬂjeg\%/e{}%hiéot}nethe wafer

pol i shing process to refresh e sur
pol fBFHeg2petthe ABEpdlishing puip2f0apottie staifagarridt 2616 0@ the sbdnd

pol | shi f .described herejn a bei, n
Por b a2V ) R B GinSRlonr Band G Nt £ Fogdicplgad
waf @fps28|ﬁ_ayf the thyil Waffeheeiay «fmvicm;somt]ds&kﬁ tﬁ@glﬁﬂéf frag S%eswﬁbrg
as i.shi surface of a. shi ng tabl e.
o AP eID b RpEET Rt DRSS Soihp ek euiengstet he
2@ arthiré polXhihg vait 230 igaths bi@btiﬂ:‘ghﬁéﬂon@@dan@'ﬁd Next, a load-and-
ve. mechani sm 266. the waf er

rotating-angd-vertical drj

o YR8 R et o0 e S eostira dore oo
sucthe tvat cdrfier %06 baee i i i
fa ZI to crd t he pol i tshﬁ?ggﬂﬁéngl@gg.goérﬁyeﬁ%?géﬂgﬁ%ng

2621 1SRG AREE (aerpe’ relniedevise al § thgn eampvossthe ofr framithe

MeqhaPiRINEE chp Q@Z&%tﬂeﬁ_@urﬁ%ﬁt@ﬁfela %QﬂéetGZGS%g,‘landmﬁ fers the

rotating-and-vertical drive nec an?'sm , as we 7 as
25 hevalertatherplasleands20@r ti cal drive mechani sms 266 of

ot fer L [ ' unt.ed t.o
U] VR RO LD LR ph s e
st dleviees 280 of the@oligingrstatian R0 grecfndher desciiball usibitheepolishing

ot e A AR B Bttt B RS BN e e e Berdset oo
campeispectishaibtv of .secbinti Svafer relay device 280b, the first polishing unit
30 250a and the second polishing unit 250b of the polishing station 20. Each
polishing unit 250 comprises the polishing table 256 and a wafer carrier assembly
260. The polishing table 256 can be rotated or orbited about an axis. The
polishing pad 255 may be attached onto the polishing table 256 for chemical and
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the rotating-and vertical drive nmechanism 266 is
configured to rotate the wafer 20 carrier 262 by
WobLALIYS, L he connected carrier shaft 264 and O T/US2004/012348
vertically nove the wafer carrier 262 by vertlcaWy

nmovi ng the connected carrier shaft 264. The positions

of the wafer carriers 262 illustrated in Fig. 2 are

t hei FeiharIe3! Ppbshénganteress of semidoplusior wefis. Gnernr e slurries

r espRatainies 4Rdst [

sem conddgggt or V\Vg:‘yédr]%{eg %E/&%h%g?alggﬁl %eg? }Eaéiugeg ﬁ’g{{}%d
dowPOﬂlgllﬁ&@adﬁéﬁlf%mlh@S@@O(pndsq:tbn \mﬁersoﬁacth”}mhslﬁﬁgmmmenay
pol ifg

R et g R T T r@am#@spghshmg
rfec A ﬂé-‘néurme;hq mohphleggroteh;e to mﬁéﬁrﬂse dm&accb di‘yhetﬂmﬁshmé

car rys cti 0 pads, 255

[ 0059 Ee%zf% ‘ﬁ%v\g‘? Sﬁmée g@ cslishige 9?161‘?2 1gdesgribed herein as

| oademg@olished ad omm n}BEpolBhin paddurAEksAthEwdB3 ma be polished
and-vertical drive

84
B0 YaapEp ok s&Rite AR oS a o lriihicaar ¢ apishing i
C o n l’ﬁ@iISB]s d t Bachevafer vatiemgsestddf 160 cdBhrilY at\ﬁ?er RhrYiet %(ﬁga

haft 284 t
B VRl P A ol n A v Srb s e BEB J06T e water
pi votrtiagR6arisldesiintd ﬁ)&ﬂoldCH deﬁl@coﬂ@&% Wa?épsuc%gﬁat ‘fl‘%@ilﬁ?ée oé' the

t d t t
Cup V55 R o b6 H AT USs TIOR3 e
t heisponkicd @ ﬁl@ %tﬁtn%%d@@ﬁlcﬁlhﬁvp i‘ﬂ%gﬁ 136 % r@gélgg% the carnér

t he |V0t|ng vertical drive rTEC anli sm
conf a&@ﬁédT %r%ﬁt%tand hastiead ddvesmebhemibo 466, @s p/eRBS'Zthe rotating-

1§ hr Wﬁdﬁ?dﬁ%%ﬁ&&ﬁnﬁé\é% bia& éﬁ?\f arr?e? astsgm@lée,slzg%é:f ly

pivoting axis at the pivoting sh
novaOHHe to@der bawging slresiure Gupsipsa) bﬁthe) p@mhmg etatten2EClied

5 28 b

or ProohLRRL YL ul Ak T B ORI P ORT ol Fordy

i s 1peiins obihe avadr Carlpta262|tlngug1ﬂ8¢ tomectiiedanee @héﬁrﬁft VPgus
oad- and- unl oa

e N

z(pl w@rr@u 2620by henting fiercoheard aartleisbPask RRSH ViABIyHovk ik
262a and 262b by the respectlve

er.to. carrier
p| Vot Smr%??zg svertgally moving g copesied Sarier shak @64vaT heer

r elpayltldms\uf cleswattr dalr@rs 252 SM@WalbD 81 Fik eark 8RH ARG 144 a?ﬁd
an be positioned at the respective wa

| oéla%éﬁ BOSb?ﬂné QUer Slrstesneeive pekishéng tebies 25és peodente pomm er

C?rs‘émﬁﬁ%d%?g;:ﬁé@?ﬁ?eé MO 2y e eEUBERARe bubiRe

po|pp§mq§@n RspivE@olighingensds 2 3eftory dieirgvader deademidanload
waheditidig! rela

ot o zé’ O or feRe e R L R s bRl oy
280@fersedd by the spfar sargiens 3p2 vite theaéspediive palishingrpatienss.

devyjos 280 Eablh Qs %&1%/ 0ss .sect.i onal
t hg I gjad and- u Fgg deaﬁ%%éb(rﬁpmtpﬁé °S R Pk a“fiéﬁn!;ﬁ?y&@%g%a
28pivetingirgy, 283, qlayotajg(sh@t 284 and a pivoting-and-vertical drive
30 mechanism 286. The load-and-unload cup 282 is connected to the pivoting shaft
284 by the pivoting arm 283. The pivoting shaft 284 is connected to the pivoting-

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

286 controls pivoting and vertical motions of the load-and-unload cup 282
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the line QQ 20 [00621 As illustrated in Figs. 3(a)
and 3(b), the |oad-and-unload cup 282 conprises a cup

W8S6A9kga cup ring 295, a lifter 300, a wafe
310, first nmultiple nozzles 340, second nultlﬁ?b6§%0HM2&w

nozzl es 350, a drain channel 360, a first f|UId
chanpel 370 and a second fluid channel 372. The fluid
chanti&qugh 8 @ivetiag seft 28ﬁﬁyd the pvotines 83t Ghé, theghivoting-and-
Sour teal Mol SRR bOY AUBIEALAR PLNONHIB. A6 3. AN 28

25 the pivoting I'n channe
be cldrmyslthe @omr@cfad a:rvanmg qixaﬂ”@84 {hoota Iaivmimg)axisht thi @h/otdi@

Po “FREeaT AT R, A0 A0 RaPalGhO0 AP B isB et Tt

GUpIﬁWﬁ@gZ@ﬁtand the wafer tray 310 are nounted on the

cup 29 h r tra 1 rises a, hol e at
‘he X ¢ II £ ar\#f lgﬁ%ad CH%¥§%% 0? erg@ley f!eauct;e?SOb
POSi lﬂusbna‘&d iaF lgt 213 positibeex a04 pdrkiag pestidaastvedt the thBQolishing

eyl 1 7 e P RRO TR FninGpd eSS el et denieec

i n F8Qb can3Helpivotethe thd wifeloa0Adivaload YesitRins Bﬁfﬁ@l k& Gafer
| ower a wafer to and froma wafer

Ao hets b Ean3Rlby yi0eie tisF aneiinamgtionads st Co ght pharton
mat Qﬁlb@lvsfeﬁtél‘dﬂ' RPicdsDf W, @QQ&'V(' 23bad @a&’ Cld- Hﬁggﬂﬁ{p(&%%?% be

rubber, .to avoi d danag |ng waf er surface.
has Pasitige atte gsaeetivewater oad-gadamnlend positiensttistoveibe fespestive

ar eaya@dr chitigrsWab£ind2Bhpg handl ed by the lifer. The
lifter cylinder 304 is connected to the first fluid

chahiil] 370 WitlirefprencatieBishy3 (2 and 3(bY theswfpd relesl detiees 280 of
tshe fd ﬂoﬁ&huflét éﬂétﬁ)n@@%?bg!: I%Z gsm%lﬁ E{) ggce Qa%?fc‘e.llzﬂf degfgzg,twhrlch can

exanpl e use
300 be B viséer nigdaedevins 2§ﬁbj01db07\maﬂe§/retalyelehcé 2890, 280y i 2&D&lr Fig.

3 04 th fluid. T
¢ o7 130g DR SR B Ul 2P Pl ) R ot e
C u pofthe @aﬁgﬁd—udoacbwl 282 ofitheafater rélilyf deoide LE®oMEE E3(a) along

tra [ evice 150, as illustrated in Fig. 3(b).
Aﬁtggqﬁﬁg&flfter 300 receives the wafer W the lifter

2can[0962]nov e chsdibwsrrateé EIDMgsI B@t) waf §b), er%’adga%g dn[ba@ "cg]ﬁﬁf@ Y

I 10 t he f tr 310 Th
P G inrityd DA O a5 s A ettt St |

t hemoltiplehses 290scastdl thilgpls ﬁ@‘&ﬂa@ 35@J |atdlr£h @héﬁﬁaélsﬁsa =0

ed on the cup._ring illTustrated 1 n

B GO Rl ATE and 5 ssoomhivid Slsne 3A5s Phesnib amasia 3350 372
ar Elggpmc A g&fbéitte ﬂqu%uI%,@sC(gg% dvﬁb't o&%ﬁﬂl@ gigo%??nfik% and
et BF Pl"@\ﬁ*ﬁ&ﬁhaﬁég@ upist dreidl channel déﬁ maj be s@moeted fol axdrain pump

¢ ha@bhowd RhrotfS e ivdtif

dralned tﬁ%oué? gh£\§1 %ﬁ% a%ﬁ%#égggg%@g$ﬁﬁbg&jSmnhrm

puﬁbeQﬁﬁﬂﬁH@ﬁﬁmmﬁs3FUQGBF2VVth reference to Figs. 4(a)

a”%&fsﬁ? ) aTMu‘f) mtng@g] glflcﬁile LRF gay 310 are mounted on the cup base
290. The wafer tray 310 comprises a hole at the center, which allows the lifter

30 300 to be positioned at the center of the cup base 290. The lifter 300 is connected

to a lifter pneumatic cylinder 304 through a lift piston 302, as illustrated in Fig.
3(b). The lifter 300 is a wafer handling device to raise and lower a wafer to and

from a wafer carrier. The lifter 300 is preferably made of soft materials such as
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performed by one of the | oad-and-unload cups 282 is
described. Figs. 4(a) and (b) 20 are sequential cross
WwBGhd@P s Vi ews of the | oad-and-unload cup 282PC1%S§)54/012348
the wafer Wis positioned on the wafer tray 310,

previ ously descrl bed vvlth reference to Fig. 3(b), the

I oadélg{;déunl 0 is transferred to a position

wher 0 M erg@rﬁacpsqu)Iéﬂe{ 1 Wrhag a surtace area that is

i || ustatia @eh ihe sﬁfe@e a{éé 81 the xTJaFer I!Iaﬁgﬁand&%& Ikﬁerhfgﬁzrhe lifter
on‘prls retalner rin to confi ne

dur | FyRder ﬁg‘I [SCRMpFGIed B the géséﬁéld chesyeel 370had bperated baD0uii s

@ﬁ i} ¥ 1 .
the p“"gga’?gr%hf"ér“‘?%ﬁ“ 82%%9279;%@ Bisar Pl e e
e

vac bR & gsedgdhe Hfer 30D cyshamoved up Ianchcgvn ( thy hﬁer

Af t
t he Q’III&?éImﬂog thEpESGR HBR Wil Bl 156 AR o G
f r orfPPYreheuRbsnriasgiof thecupgos 2%rtb cective a wagd VA fremuns waér

t t
charafrorigBey B8 WMRLAK e T8 s St v
f r orvaftreViib¢ bftercan bé ove@GRwnoeloor théwatet friye31030Ordef toTpIFa%e
Ooaqj,é Qé}wloglqg &%Jfﬁre 23f18[ 0066] The | oad-and-unl oad

can Wash Y carrier 262 by spraying
D. I 100641 er dﬁied'lrithmllmmé R0zzIe8 840 28 mdfidted bithb B of the cup base

ol a 0, of Fi 14 WD 2004/ 095516
Do 7S b bhEBuRle Shrlesdisn et gl op e uaring 9% % an
be viastigel] inyFig.13¢b)f The firseadl s5€:0M6zAR390 ARk 0k Oatn &R0
282 and g?l@ hThe cond wafer carrier 262b can be

S B HHE © > Aihish pancspray adluich qualines deignizedy®.1.)

12 8 Z’Wat&ﬂ Gvhadhas sup Eh&i v lheadBhd ﬁ@xﬁ rchﬁ{nel #62¢)56 1@ &.g.
ird and fourth | oad-and-unl oad cups™”

MShengdP/ the t

2828l P8sH. i dainehibrqualcthersirain elhpghel 368 b thefdrain pump (not
congtogmy.ati on of the | oad-and-unload cup 282 and its
waf er | oadi n and unl oadi ng processes have been
desdPP¥ed, {h refppraceto Fl@eg(tab@dt%b)tawafer traafer arodess

unl
o 5 L T N 8 AL et S
2q el #§ seuitiobcroBGectjood @ﬁws\&fﬂi& loaflf-@demlzﬁd t@p 829 A fter the

FSJ((JIa‘%at%l nas “F)S] g‘&@‘f “Bl%e %p\l}@{&g‘bgi)' éa&?"r tﬁ?“@%‘) ar e

seqeBrenceato Fpgr3$lpetht loaé—amﬂ eNIBad dtip 203 1stthﬂs@ﬁ>éd B ﬂ(‘)@ltlon

i g el o Ko RRRES R Aipeaankic dabulnenue

andagBp ﬂﬁ?awommp@s&al refaMBeah gl 89ttd ebrffink &em@gérl MEnPALKIAG e
The wafer carriers 262a

t
2D P sab e fter S ieutibip s o bcuysbe lifou s roashved by
I 0 aub wufelr cheriet 06D e OFecir® ﬁﬁ)pﬁy@ihrdugﬁ v&cﬁﬁﬂ%@x‘éﬂn\éfé 283, as
polﬁ p bl es %EGa 256b and 25 Tirst

Justra %m Hg B Afitethe iyl i ré%?dvedrbdﬂ@mwfmadm 2@22}@
at liftBE3 (03§ Ko Pl &I tli‘bpﬁhloaéﬁlr%qye gvgfgr fidih $te WL rrier 262

transport device 150
onto the load-and-unload cup 282, the vacuum provided through the vacuum

30 channels 285 is removed, which releases the wafer W from the wafer carrier 262

onto the lifter 300 of the load-and-unload cup 282.
[0066] The load-and-unload cup 282 can wash the wafer carrier 262 by
spraying D.I. water onto the wafer carrier 262. In the polishing station 20 of Fig.
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[0070] In Fig. 5(b), the first |oad-and-unload cup

282a is pivoted to the wafer |oad-and-unload position
first wafer carrier 262a over the first

Vgélzéfgﬁ)???égtabl e 256a and then | oads the first gé?lé§zow()1234s

onto the first wafer carrier 262a. [0071] In Fig.

5(c), the first | oad-and-unload cup 282a is pivoted
backltt fidvewafpraakiengtlaesn bé washXdbythd firhand scerldoaicind-

f ' ' t he fi | oad-and- | oad
e i SR Ll Dl e B0 03
showepondene tiitdrledd-@E-univhé cus 2B82H &1d Z82aTipcthiré Wekr tdnger

fir fer W.usi h i shin d 255a op_t he

1 r aoB S bl P e B o PSR SrT G Pt i 2820
pr 0de8&]of t Beenfthdugh awpdetflc MMhfigBation@TedbRIhndiuiRad bupsis2
waf er carr%gli 62a lifted fromthe polishing table

D56 MALT IGE And WPl Toes TSR ReYE GET desRiibeg, 007 BPe ph

Fi g.debicel}hat ¢dagoi0ea nfloddRstedREoWl ¢ B8 RaRBHRdr262 and

pi vot eg to the 30 gvafer | oad- and-unl oad position of

t he Wa5h &he Walptepriens s o borsed infhe waksmelpedsyiop@80. t he

firqoosspfer With re@melibeighi I Dtn)af bR ssi i
0057{3f8|§,1n Fi g.t é( S(ejg, et helgs‘eé%n(nglaggergzogﬁ)g-lb tog]gsgég%%ﬁeﬁs in the
g2pojighing sfioa g0 dgfleppbed. Whige S (Ro@iats seruentiab pefspsovetvie s

of tReeSREN r ' en |oads 15 WO

2004/ Ogg’glgﬁ%cé‘lﬁ% %gzzggﬁ%g{f%%%gg‘%g%%aﬁﬁcgt wafer W onto

t he [4¥8bnd cladig- &fa).2e2lead-mfd-wnloadveps 28281292k, 282c arBirA8Ré pre

oi vo Lo RN, o LAFsl B R A XA B 156 e

fi r serrigesf262a, 262l andr2626@a pasitibrkth ertht maptstivdweafsicloatighd-

f first. wafer. ' 2 5 0074
P R A R T e R
cupsvaR8 Mél mndppRis@ iy thafist lphdﬁﬂ)tcﬁdﬂ&?l@:lﬁp ?mgdgewrpa k¥i6n
e 1 TS an secon

par ki_n ositiagns Xa and Xb, _ T

waf bgg%r 'rétr‘g%é?gsl’a?ﬁdg?%@w)p@m $A%Phe second and
fir§10708f er 9n Y. byl thellrstusddghdtuneraR @lip S¢VanGpiPRESI0dRDa
and 2%5@) gn %he first, and second polishing tables
256424h2958 'PHIP%‘JSI@%EIPP Qbihg firshvafer carrier 2688 pye thefirst

2pT OPEIHERS ta¥le 1388 ahd et 108NN BrsB RPN 1WRAIFES i waRFcWEer
are gon‘p eted, the first and second wafer carriers
262%023and 262b are lifted fromthe respective

pol joshijng t abkess@phr fﬁﬁ%a%%ﬁ@-u@ﬁf%g@aﬁﬁzﬁsﬁf&é@’@flé fothe

waf er ['oad-and-unl’oad positions

t hepaskiag nepitigndXa #nidrtkenl asaepnd icifarn W Bdupnlied B2 Birsh fdd-and-

282 i - 2 oad

post L PSS ng AL Rk Blor AR T TR MO Tregpe
29 6 2@atanehrds 262a padisims tltel firgtl waferdftl usingthe pelishingepatl B85a on the

Secnep oot b BosE 868 b Rlirserand S et phh g

completed, the first wafer carrier 262a is lifted from the polishing table 256a to its

wafer load-and-unload position.

[0072] In Fig. 5(d), the second load-and-unload cup 282b is pivoted to the
30 wafer load-and-unload position of the first wafer carrier 262a and then receives

the first wafer W1 from the first wafer carrier 262a.

[0073] In Fig. 5(e), the second load-and-unload cup 282b is pivoted to the

wafer load-and-unload position of the second wafer carrier 262b and then loads
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[0076] In Fig. 5(h), the second and third
Ioad and- unl oad cups 282b and 282c are pivoted to the

fer |oad-and-unload positions of the second and 18
‘¥ﬂ?WHM9§%6mafer carriers 262b and 262c and t herf 1/ Gigo+0123

the second and first wafers W and W to the second
and third wafer carriers 262b and 262c, respectively.

[ O07R¢ fitsnwkieg Wlﬁ{nitc) the bdtend@emn d6z6) 0A fiditkekirst wafer carrier 262a
| oad- and- unlg ad ps. 282b ang§%2829 ar?%ﬁﬁvote bhack

to tlﬁémi"@'sﬁ‘é ﬁﬁﬁi RelAey! Y8 <P 'SR osed wader lopgand-

secantbadpasitibhbfthe Maf WifeCakick 26% 228 2Rna6ds %@%@aoﬁ@kvh§hw2
the second and first wafers W2 and 25 WL using the

pm|Qﬁﬁ?@f%%&@ﬁ@8@8méﬁaa2550 on the second and third
pol isl49 tﬁmg%(ﬁﬁﬁ@ﬁ@%d%é&ﬁd lcfag%ﬁ@%l'oy@é%s 28¥aL86 2820

the pol ishing proceéesses of first and
waf efrepiypted sepkip the ﬁ@sp@c@mp@k@a positipns Sacod Xbade ﬁﬁsit angl

waf %%ccﬁl@r\ia'fé?rczci‘mel%@%ﬁ’a %@63@8&115 }% SE%J gggd EFSP%%QQNZ and

respective polishing tables 25
r es p¥¢ upipg thewpbishingmads 2iid aumliﬁé obntlessfirst aod seco8OpF1BHIRG]

In K

c 3 " Sf 22?%{%1 %Igi fz‘gg, nglg‘?tgeg’? \?xg{epgmr &)Qll%h%%dpr&ggsey 911 H& 9 rst and

10ooadeemd walkiro®d apd V2 dropenméted, e Hetcmd decand whfer calriers 262a

waf 62h and 262c ti I t hen
roc Shg 2B B KR e BNt O Botich RS  0F s

therswanwdwaﬁmkmhmndummﬁbmmnmng|ers 262b and 262c,

res 2004/ 095516, PCT/ US2 /01

[ oo%‘ﬁ% n Fi IB F‘%?ﬁé}q‘? e iy IB%fhaf%ﬁer’?‘i?ﬁ é%gﬁ pnd

2ﬁ2d32clsare 51#0&6&) ihlafs)vlﬁfet Ibadiagd-@lﬂbzki ﬁt@lti@ﬁfdﬂghfﬂﬁi afd .secbh@

thir oad- and- un cu 82c is pivote o}

Gt e SRR 4R, oBrivar 450 thimgsentorts fghand first

car klagdrs R02&d Wdfrbh e fraads sdcbfd waREQRGerad Rlan BNt 0

the third mafer carrier 262c. 5 [0080] In Fig. 5(i),

t he "§SRsStelaf er carrier 262c is pivoted back to its
par Ifome DO%h%g@(h3<qheas@eiormﬁ@trﬁﬂaqoetdhél{d%nm Clips Czl% %.” »

262C |s es the Second usi ng the po
pad28B5ee piotet to thiywagr joad-perrimepdinabitienspBales segdndend thind

25’0| 'w%ﬂtﬁ' @%nere Q@f@%ﬁggﬁc &r@qh&qga%qge a %n\&i%igétﬁﬁ/affe%rse %/2 and

nﬁwete the t er carrier
roNy ﬂQéhqmbcpnslramdu thitdasifer c25i6cs 262b ands262afrespectively.

: enﬂfve@d% ot ik AR b o SRS B e B opindoipe

t he28eeonpivotedbask t¢ tha r?p@m/e plekihg gos?ﬂcﬁhs @’meilhd XeoWhg second
008 ur. 0

b e PORT Gartrs L a AR P St e B o 1

20f Wielstriglthedpomﬁlﬁg p&BNE5tednd 26 2Corind sécbsdardabid ¥&khing he
rd wafer. carrier 262c, 15

seco fron1th

[00@5@ ?%I @C( H@fpec{* f‘g}ﬁ?rtﬂi’we pabighing RgoestsoA hedisy and
282¢bcbi Wif@ e Hakewh aﬁeQ:ombIe&dPtﬁé kdcBBd RISthird RRferehrAdd

t hen ghe second _waf er iIs renoved fromthe fourth

| oatP28i38d aﬁ%%h%fwipfr%@é rgspectinepelishipa irbipsi2apd endai6piorthe
deviegc#dlvAabadkiWhload positions.

30 [0078] In Fig. 5(j), the third and fourth load-and-unload cups 282¢ and 282d
are pivoted to the wafer load-and-unload positions of the second and third wafer
carriers 262b and 262c¢, respectively, and then receive the second and first wafers

W2 and W1 from the second and third wafer carriers 262b and 262¢, respectively.
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1 [0083] Even though an exenplary sequence of
transferring and polishing sem conductor wafers in

t he poI_|_sh| ng station 20 has been descri bed usin the4/012343
‘Y%OO“%’ Wafers W and W2, multiple wafers can Hd7U5200

transferred and polished continuously one and after in
the polishing station 20 in the same manner as these
two [ORif%¢r s MVFlgrﬁCk)Ver feavtl ld:adezndmmamsém%edi isgpivebted back to

ol i
P o n Befkina Al K3, Rl BRS pEISRachp Fuoe ispixpiedio e
may fw}?éerdmdt-and’rdni&ﬁd pd;ﬁﬂ:'ﬁcm! of ﬂ?l thiyd wiler&ivigdr, 2f62c% arllikii’ehen loads the
re t he 25 .pj vati ng. ons o e
Foaég&m Gnit g&%o%%g‘ﬁ%?%f"'ag?réagﬂ?ng#”oni zed such that
tshe [008@]ad arid-Fh)g‘J 5aR cheakipbwaBPca@d 61 c B Bivdied Bh&o 19 piliBig
sane g d ugl ogd positions at the sane
ti né’ogﬂ@?'%? ?%fﬁ BliGe thig grats cawsier ¢f1€ pakidhesihersacorthwatas W2
unl asieg g paBiHid 0654 diethé ME@I‘@HMQ@@% deY 9\?1 f&g gol?s‘ﬁlng

described with reference to 3
al sB'5PEPEHEserond walrs W2 inecrplatad.thatés @afpbﬁarmrs%éaw lified

inc lﬁ@ﬂﬁtﬁe b&1RhinD 'Eé?)%.é‘ to 1%fwatf51‘q?eﬁoeln'dstmqrég ng‘%‘g Yhe %gst by

maki n possib er carrie
1p oaa@% T & ﬁ r%@wd ﬁaméh%foagh fsdnandrynipaiecupdBad by thn s¢chad

waf @rafega,gﬁsb%ae‘g&%lgf%tg ed or unl oaded fromthe
waf er carriers 04/ 095516

PCTIA08bI004/ 31 P48 m){ tho8&}th londtand-upiohd aip 289d stpdtdtaito 2,
dif uch_as ol i shing .
or e 2tef Bad BAL LAY SROA BIRE Bl B PR At i ieives
di f fhesenond pefer éz\fﬁ fingn theithisd RE@ecar2pAB2cand 250c. Wafers
oI din i,Shi ng station,2Q ha unj form
gol Eﬁng r e&sﬁ tﬁa’ fhr?gJﬁlfrg‘pl%‘f} ?@-“B’é‘ﬁ‘g\‘fﬁ? ¥§21d I} ivefid back to
vvaf oy pau:lang pasiticnd¢dvati glien éﬁe Qadddi vﬁifer?)\?ﬂ ﬁs&bxh@fbldti%ﬁf ﬂhﬁ €ourth
s .are seqguenti a a of the
vt SRR R e BB BRER RS RS Ve Coedopter Bne i b
255[0083]t he E%H t86igh@n Skt P89 séfdenceld? B EFerkY, 'ﬂldtﬂ'(‘)ﬁ
the E’g ahl n?@ ta ion 20 has been descri be inFig

LQrvgr g, lrnéée PRoishiag station 3 hag beenglespritied wing the two
20Naf\ﬂz[fe1’(s G’Vﬁ%{nddwg | BfI8pIE &Qfeﬁ &‘ﬁ b@ %raﬁ’s%r%e%i@h@ goﬁsﬁl@& éo%g m?o% y

can Co rlse other nunber s 0|S|ng nts
waf@e an ‘?féﬂ%l?pa’é?mn@é@ﬂ%@ mlt wmgenanel asﬁrmsmwmha"ers

pol w3 Bhdoy k polishing units
250 and I\HZ?{a\?\\E)éb%? tIr%g f&% @%&%80 where N is an
i ntlBYH  equBivotinggnasions afrtg@ ]road-hachumoadrdmps 28X sftthanadlielting
rel sfro the fi waf er
[ £ SR A bl o6 EchoBE PRI, Sk T Pkl B ohe
zsv\afpgvotlggmotlems CZ@E lodd-rideinldaid K:sﬂis 280 laresslyncﬂgonmvdtsucﬂﬁﬁat the
I devi ce transfer fer 0
{ b4 B R bl DB oSt e SRR e g G ool
25®0$1Uortshieths sandtimeasiaiulthicdtspaedihg motions and simultaneous

unloading motions of the load-and-unload cups 282, as described with reference to

SRR

Figs. 5(g) and (h), are also preferred because the simultaneous motions can
30  increase the throughput of the polishing station 20 by making it possible for the
wafer carriers 262 to be loaded with next wafers as soon as the wafers on the

wafer carriers 262 are removed or unloaded from the wafer carriers 262.
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devi ce 210. Each of the other wafer relay devices 280
of the N+1 wafer relay devices 280 is positioned

t | di fferent adjacent polishing units
V?&é%@?’%?g\owafers fromthe wafer carrier 262 o@(ﬁjﬁ@&@&%lzus
the adj acent polishing units to the wafer carrier 262
of the other adjacent polishing unit 250. 20 [0087]

Tur ni0A8S]backinttbe polighing stat1d518204vdff&rencb(ﬂﬁh]iﬁg p@aetefs, bR as

pol i rat us descri T, fer .. .

PP e RRAR Bhidd atdpdiByiaE e g L edErShriing
secomits es@amob@ns rzmd OMaf2id olihed thdgolBhiag bafor2Rbhay@
fir s&n fWaf tr ansg dev ce 232, and a second wafer

t r angpSFE Betisping B8R oyt he i nid \atipm ang piafee gaier-to-wafer
deviaeie? Sﬁmitlblaﬁé‘cﬁ@sfe?ehé/@ﬁ@xrs%rdc pr6dsded Secubdilly 61 §1@8f 8 wafer
stati Oeﬁ%ﬁzé {1) EE}%‘}S‘ second cl eani ng1 station 224. The
secoftd! A0q Pyl ¢ Pefishing @ads345 of fa pelishing SW@P@?%
fromoosse seconrd usdugR e thhﬂxﬁgt tAdn agﬁastl%eﬁ H&cglaeﬁ' 11'?91)% 1 as

station 226. Dried wafers are renoved fromt
st at BRI SDG Mg pplizhingnynity 25@andrfourwaterpelay devikes 28 230

and ﬂohﬁfhgt s"rﬁfdﬁ be Eﬁrﬁg)nhﬁsé BBeMBERErs %IY' g&nigﬁnélg %ﬁlxtté %@ é\%& Fafer

The first and second eani ng st at
e nvtlay davises 980 dn talg@meé@l fop thewetisghingstation 26 smﬁﬁrla@ang

D. | pol@if unﬁ@gﬁ@a{ndq\hﬁ%ﬁ%fr@h}' ﬁ%{ﬁ&s 3?0 N 1 ag é g%er e%ual

and organic em cal's ganl ng
coni? ettlanger tharf 2 r Bheefiret waferseldy dévide 280 recelvwabrs dioeh thé €yt

dri n 6. ..Th fer. cl ean

rmy%(f:é(g %ﬁﬂ%ﬂgﬂ qg\%ée l%t()za'iau%meg Pra ﬁ% W]elﬁlg ﬁ?éasfaif%ﬁgmsxf fqr%é%%he

c OCT mpiest gelishingiunig IZEO cTledndt mgfet &Ié&ﬁeﬁﬁ@ég(ﬁn%’&}gﬁbfs wafers frorﬁl the
at.l I.n r e nts, the

oo SRE P2 e 134 Boishe up 288 e TR A enpor

st atleviee KlﬂoEafﬁlfufwhb)otm(ivaﬁd’ﬂ rélgidddvicendo orafean-+ L walskRy

devi,ce gg% %#) front %f the first cl eani an

st af a3 38bis PAyHOse bptatecn e diBsrentcdisramb Belishine ity Fi91ed

vaf ensfdrowkers oaie dakd cirier f6b 18 bn&dmciweﬁtp@t@h% BRe

and the additional wafer 5 transfer device transfer

t helQ{8s BRiEr aidpnphat ‘BEP\‘h@i' adacentipghishing un@56. r st
26| EMOBNG  Strakimbadidty Fif. qo%]wa\t%kﬂa%p‘?gg(; gﬂﬁc?p&%hﬁ:légs

6-8, polishing stations 25a
ac cowaEisd 0 deper @Fﬁe’fhee‘ﬁﬁ%nlmm@%ﬂmpms pffi rf' et eletining

i nvﬁmo'n(?m aars%ccgﬁ%feléhlhg Gatidyl az%rgmg %[@réfbo o Vi Wa 2"

these polishing statl
r esiraspqridevige 22hywnd @ semed wafet asporpddvics BBAGTIsd st voafsr

25 l.ish
2SS MG PR S e P RO o o
251 aserand ckening Btaﬂi'org&él GFIR, sed:dné it aanspb’ly dedtd 13drnBnded
t. hout ft
264 45 TR st S RafedniBe SR o, Thf0c”
rremafm sreaeiRGied fidmhv fyingestdtion 826 BY the GRfdrwF6r 2R oA
stations, 25a, 25b and 25c is a part of a

t he
Wafdg 10% 2?(? a}ng?hen trans erred to the wafer output station 104. The first and
second cleaning stations 222 and 224 remove slurry particles from wafer surfaces

30 using D.I. water and/or chemicals, such as NH;OH, diluted HF and organic

chemicals. After the cleaning process is completed, wafers are rinsed with D.I.
water and then dried in the drying station 226. The wafer cleaner 220 may

comprise more than two cleaning stations or may comprise a single cleaning
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15 assenbly 260 as described above with reference to

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

Fi. g. can be derived fromthe polishing statiog
‘%?9%¥@9”ﬂ§by removing the first wafer relay dég;gg%(nm1xu8
280a fromthe polishing station 20. Thus, the wafer
carrier 262a can be defined as an end vvafer carrier

of tdt@ionafresthgambbdinentsthe bvefepdédnsmzmgn@t fatthe? Bodprse al N

t hi i ation, 20

tr aﬁ%ug% %tgtd) egg%téﬁ‘l% afl%?fagg glr"iée% |tPaQEgFW %’l‘iﬁ{%’t flipavn) in
vva; efront ofihe Fiest claﬁlzragdmloh heo. fTﬁefduf@pémtﬁ)'ﬁIaB@muﬁMatze% g@tﬁlple
W er s, rocesse e, po station a
frony % “{?ﬁ cdeang W‘ilf‘eﬁirsfz@%@falngfstaflﬂ@%%g%nétthep@émt@ml Agfer
Ui ttraﬁﬂ@ﬁdd’vhé AHfer thdWaftd FomBé Blffd: SlaBdn BaNd Gt A&AGg N
t he 6£2nner as wafers are processed in the

pol i® tation 20, which was descri bed above. In

t he [pedsishi nWltﬁtré‘IEﬂeﬁt!% t& Pks. e‘-ia oﬁéux{g s&a%itony\@s‘ ésb%ﬁ%@fn

262a can be washed hy the I o and-unl oad cup
whi @Reordange itk gthey W@H@ieﬁlﬁr@ﬁhe\msemt ipventinegre Q@QIabEd Figs.

00 f A
der 1 vEd. 1 oM e oLt SR Bt Sracr G BT g gy A
Pe e ﬂﬁth?qwoh%lmgtsmm?eia 2% 2a¢ 2 fesande U0 ﬂferpommnga
pol 'aﬁé‘dreﬁﬁ’s ﬁ)td?f{P'l ad-gf'ﬂll% ’pg%gﬂ FroWBLSE 26 afntrfll%s 6-8¢ ?wa?el

be defined as a rrler of
car CREiess 269 altehléuStr@ﬂed withewy tistraspective 2&doier shafts Pd4sand the

ol e cond transport
P Bl Rk ARa-v &Ry akDEmBERERGS P8 Mo & RRfinter
c ar cirger 2826 ﬂmfpohi‘lmlgﬁtatlbds Z)’iﬁl, 2 5bhind QSMﬂiatpaﬁ5@$ waiéﬁfszﬁflér
r ol i.shi sta n, 25 romthe
¢ e R P g s AR B R Bt o 10 WO
200{!)'089]55 16 Tﬁﬁblﬁﬁﬂﬁ@fhﬂ;&i% Fig 8lcki B de2RE€ fr6th thd W lishing

third t 250 th waf
ar e P Tk ey e By hefes oo Os i vas

despslishing sabevE). Ths,tRewiel dasilr 622 &h a3k 'déﬁhea Qpan ddA8vafer
third . wafer v&grrl er 262c can be washed by t
I

| oathHH®f  caiigsas the polipiiingstasian 2pa-Vstthis DOltShélgtSﬁilmd
waf g3a, a@m Vafod @&s;spo@ d&x@&gﬂﬁb 1Jéa§ we@!rg G ﬂfe'v&?erzsc

of Fig can be derived fromthe polishi'ng station
20 %ﬂmqrﬂé% of the finstpabighing unindS 0p| Méaferaard pfasessedhinvbg plishing

rel am
G o TiHOYYE Rop RO Micr 2602 M A BBNOR B 7s50bR%an
be thelsi viefer relay dowidesi80¢ & the eamse oénnbhes weére areqasceised i the

e N T e

25! oafdist weftrenagier 062i e bt Wysheah by)thte hendvintl-enload ey 232b A0eh

i n 250a and the second wafer
a('tr?gg)wo {ogﬁe r@ W%r(faagﬁg?eas wafers directly fromthe
vvaf [@090Gar r i Elte }Qﬁﬂﬁng)ftahdnmbbhﬁgm 00l Hesdatitgl futith thedRéhing

essed in fshlepig station 25cC

r
fr ot b Sifter BoRroune el 9 detiopeitridimnige
unipoligfif}estitidh Q09 Mhiish e Wk carrier 262¢ can be defined as an end wafer

30  carrier of the wafer carriers in the polishing station 25b. In this polishing station

25b, the second wafer transport device 210 removes wafers directly from the
wafer carrier 262c of the third polishing unit 250c. Wafers are processed in the

polishing station 25b from the first wafer relay device 280a through the wafer
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carrier 262c of the third polishing unit 250c in the
sanme manner as wafers are 15 processed in the
Lis station 20, which was described above
‘Vﬁé&B@P g%lng station 25c, the first wafer Cégpﬂggmumrm4s
262a can be washed by the Ioad and-unl oad cup 282b,
whi ch can pivot to the first wafer carrier 262a.
Fur tagaierg62s, of theghirdpulishing waif 250cdatheisgfic R62Gr SaMmBe are

b Vot oot Hete RSB E RS s STt b ds Pptisine

g enetatibn 26ly, ithe thindwplol ¢astiir1g2sdaatbt MAshed Ba tiRN6Ld2RE-TRRYE

nits 0.and N wafer relay devices 280,
r%gi)kﬁﬁs&glﬁkglc?ﬂ%gé? @aglmdvy or QBfricf 0Ger than 2. The
pol |[&0ﬂ1hg St Hifel polist2fcstdig 25t Pt B Ge H'&iv‘éﬁ éQAn&Phishing

pol i shi ng

ga 5(; rf_f ﬁ%/lbdew ces 280. In_the

st atS Ris 2 8ikig, fpyFgmoving the first gpd @%ﬁ%?’vafe&éﬁl% d@YICQSG%Oa and

r eceBdEgomanEotisithd @atonyof MM, iy c8kieMBbSS and 262¢ can be
evice 150. In 25 the pol 1 shing stations f@

tra ort
andQ‘?@ fed eng wafes carriga pEthe wafr pastiers Gpthe polishing stwkére?Ss. In
di
SoogE e R et gt g8 i
t a@}r%fﬁlysv@tq the Walsbrariniaaa Q/ﬁfhﬁrﬁraméldbwunm?tﬁﬂa add thbiscond
pr esgant trht'ib}S@r@ Hé\ﬁ&: 21§ rABRRE {)vgﬁ%égf !:tg/ froin % Water W%mgp 28258F

view of th 0|S|n station
vi ethedird Pfélsg@g P@h?i@g SGfas at iporessel 1nal$e palievigglstationtl§e

St e P oot cor 26 sy yrd b By s o

of irer 2;§2<|: osthe thitd pblishing ypa R5&hinnige sasit atanfdt a2 FafedsCird\O

S e O ON A Y T .

s e cHatdnPok; thhﬁnsgwaﬂan darr®&h QbZa can bh ivaishe@ BY e NdAAChnERintoad cup
catl mechani sm 410 and a set

of 30 e B il B BT e et 203 Ry e, dhedowdn

d. wé&lendarisin62d @A bekvabiee b @lel 154M- Jiﬂ-lftﬁcﬁﬁ 'cggf'Z@Q Wich can
t.he polishing station 20 of

sim.ar to
exé’é&tt‘f{]i’ﬁtth‘qu%afﬁ\ya‘iagfer? cay devices 28 |a, 281b 281c

d n
T 1 S APt U, SR B RERLTY,

joeRe unts250apd Nrwateraplpy devides RSP, ané‘f isian intéger equal to
d' R Gelr b Mani 2, |Ttl'1§551"f’sth gstal%n E&%@N Ws%n%&hf 295 ﬁqdqlignd

10 } T0095] The |1 near reciprocatin ani’ s
Gryplay éequ.;eg 2. dodhs pvgshm,g)st&hmﬁ 25 a4ahﬂ 25@ thd fivetawafter

t ie h 41 Th
W?E“? O SR R A G R SR S, °
25mo @hﬁ@éllslung Sth@nﬁ 86h prddSat thegstshudértcarribl 262 ﬁHT@ds wafers
ft. 412 d he |
r e ‘a E&%Qﬁ'iﬂe%%co%la & ger SF%SQI dﬁvgge m : rr:e 2 h ta n IGS ml Zi félr

c o lﬁﬂ0f96] S t hW¥ith rafeaticet@Bignrocmat O,%dﬁ@ﬁlh@ﬁ&tldm 30fin adddRlance

\;\g%’%%ra E’?%ﬂg’%ﬁ Se Pi%%ﬂtg Y;hggrl% ﬁ[ggs%g%)édn g%ﬁg 9 shows a top

view of the polishing station 30. Fig. 10 shows a side view of the polishing

30  station 30, as viewed in the direction U illustrated in Fig. 9. The polishing station

30 can be used in the polishing apparatus 10 of Fig. 1 instead of the polishing
station 20.
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15 linear track 414. [0096] The polishing units 250a,

250b and 250e are positioned such that their wafer
carriers 262a, 262b and 262c are equally spaced in

WO W hner.  The wafer relay devices 28l a, ngq§ﬂwyau&m
281 ¢ and 281d are nmounted on the reciprocating shaft

412 such that their |oad-and-unload cups 282a, 282b,
282d0eHd 20 Pig2sblisiieg ﬁm;waBIO)compﬁsbed firdd palishing @aidt 250RNNEr

and nce. | pad- and- un] oad

cu pssteg)g‘g ‘Elblz§h2 SGus tBS @)b i ﬁlg dg‘?mglf}ﬁﬁ%: e AEc R aF iRg nt

\ggfl en?chmh 4H|T d 262 Oﬂf?f??%feﬁ%lgy vRfes rma: )b, flz%\u: ;a?rﬁﬁz&d
t he.po statjo are simlar to

o S g P e B PO ST 5eB ol fhite akon 30 of

Isoadigandxeupk hackhe vakr 2 delices2B14, 8188 &S ani @B &Y are
devi ces 2@1 i n_the polishing station 30 do not need to

pi vGPIISTiRE Fhe Haear feqipresntin mechgnisia 1Q sreh (et e weber sjay
devide@ses28d b&fold¥n B Bhéas Pécﬂﬁoc%ﬁﬂ"%ﬂn%el?’gx tlé@&?ecﬁ&ﬂ glgfg{rgt?d

to reﬁgfctlve vertical drive nechani sns 287 inst
t he PBIRFGTIONGME imRigs\Petndil@al drive nmechani sms 286 as in

the [g@okj shi %e?l&l@ér'r&ﬁbrﬁgtl%% 191?8 hisf 4 g?%@g%lsg%%recgr%atmg

processing wafers int I ng
lQes éhaftfda, alinaar waskdl ek nempmcqmggirwsms}tamsm 65 &he whfer

waf %lafd%b%& Qjﬂﬁg' féﬁﬁ 2%%‘9@ 2%%& Qx‘e F ﬁ é)n nl%gF(ilPIBf’Fgl ng@l}aﬁ

p03|t|one at their’ respecti ve
Xb, 4% Ewdemp(dcaalsg slafid @ Ilsactoﬁdeciteml tEtl@ linBar trhbied 4, it

ecei,ves i rst wafer r
¢ ne S AREFEnaRE Ao GERILER 1Be sfdprotilng motions Mot
t r aths s relineddvices 28 Vinfrediprocating €heddciiBe 200 4265 hfong the
FCTL&g;@O?A 12348 first wafer carrier 262a by the
near Mo "M Next, the first wafer relay device

281[0896]s | | ﬁﬁapdﬂ;shﬁgwmk 188,10 509 and 350P afekofiflorR Siidhl thA}
nd then the Sé%wafer carrier 262a polishes the
2h3

X
ng tgplr a1eR grtifrs aﬁa 2 roemallyspagesdn gilipear manner.
pol TighidTer refapBéBced 268, 2§1b[ 99294 %faearre EBEntRPLd tgg' ng s

process IS cogglete first wafer carrier

| i FESBIoFsBiHsh 4Boﬂupluhatrfgelt lend-anddeadans 282er282he282¢ and
26 ecmnd ai%ﬁ;ﬁéllyr Bh@Y if LM %ngrﬁlepanc{tﬁgglgt%gge?og{\{% L gc%acant

wafer fromthe first water carrier e sec
waflegd-andamlqad cups8B ibgqualte theididance hestveontwivladjieodt wafehe
secapfiyher relay device 281lb is linearly noved back
toits parking position Xb and then the second wafer
Car[ﬂﬁ)%ﬂ 10 "meafpo‘elas Hedces B8] mﬁhepoluﬁinggtaﬁ&%mb bighlan®

Dyt 0} i shi
By R AR5 S L b W s e e b oRa ot
zswaftmwafamlag rdevxﬁea%1 iirsthé pél%sﬁﬂgfsfalﬁm 8deo rﬂﬁlnée%ihb g/ot abl e
er relay _gevlce
tr aneRBfe olaps Fagio el oy et 28 Cerite vatfape Siaton 30
C arard @anc26edho te@pdctiee vomidatldn@f@dchanisms 287 instead of the pivoting-

and-vertical drive mechanisms 286 as in the polishing station 20.

[0098] A method of processing wafers in the polishing station 30 is
30  described with reference to Fig. 9. First, the set of wafer relay devices 281a, 281b,
281c and 281d are positioned at their respective parking positions Xa, Xb, Xc and
Xd, as illustrated in Fig. 9. The first wafer relay device 281a receives a first wafer

from the first wafer transport device 150 and then transfers the first wafer to the
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15 carrier 262c by the linear notion M Next, the

third waf er relay device 28l1e is linearly noved back
parking position Xc and then the third waf

V@%FWV@?X“@6ZC pol i shes the wafer using the poﬂKEWWﬁ&HMIZ”S

pad 255c on the third polishing table 256¢. [00101]

After the polishing process is conpleted, the third

waf efirswafen carrie? 8@ by2kk likat bfe@dvVIf Nex B €ird Mafes Rildydevice
tabjﬁlzsgc and th n t.he fou&th waf er rel ay device 281d

t r arst &P PHE PPYeL Paciipd's PrikEpHEon XKa g ther @e feshrpfeer
262kcatrier bR BEARE the WG usink FRMPORMids ﬁ&ys%@wﬁmp&lﬁﬁng
I|ne ion M [00102] In a general form

poI|§ ?Eg}statlon 30 has N polishing units 250 and

N+1 m@‘wr I eAt tREH1 §ESg gx%&ess Ym:%ﬁmﬁle{\éd' e Bkt #v@fe? ler 262a

equa Bﬁo or larger than first water re

devilt Biteskforp %@Pb@@wl@@a@@ Fhetl fs stdond twala fasy device 2810
t r angspgEdk t&%kt%f&%n@mé sk %&F @Jrﬁe ?Sa %@!ﬁﬁee e%o:{d%éfé}e
first wafer carrier . ay device
281 SPiEERIQ2E by st lirear Ifl@’meh Nextatétt: smmcbwafcanerauyeiewz@zsm is

and waf er
AL o UREAR 5 SRR Sy
el 9 luxwlsheééheszenusmgsm@msm pds2 Shiebmeersedone polishing
resrga% two adj acent wafer 30 carriers 262. [00103]
th re erence to Figs. 11-13, polishing stations 35a,

3 5 b [@)180]135¢ After thepobishiieyracesd it boraplbied, tedeosHdeitérscagfor

e NG L RS el v
3 ﬁ c 28 larisansfois ﬂ@fﬁrﬁttZWiﬂB R0 the @%M@afe’gﬂyéﬂé@&@%{ogﬂ@%ﬁg avafer
ese stati n c can be use
o e ges B PR RR ete 1L Norddpe Brgvapr roriesioe Shlouine
p 0 I lisdailp glosédaﬁdc]a i) ﬂibarﬁl%)ﬁ&f’cion Keandaleh #aithigd %Ei%f Lefer

35a(%£3 F&% 1 can be derived Tromthe polishing
st af25ROETeDihe pafpr ugng(he palishierngd 2 dithehirdapkshingdtbly
devpsme. 28la from 5 the polishing station 30. In this
pol i shi ng station 35a, the first wafer transport
devif®1] 50 Adsrtae palishing peicessds sompeteds theirdumdfer carrier 2620
2far Kiigkd & Lfdp! Vaf
are S|o1 r ocegéghe%)hgmgg fabfg%itsgﬁéﬂd (Rl tﬁ]ﬁ?fouHﬁ]géfeg? 3’dev'ﬁe o1
waf Enstegdha ﬁré?W@félZféOmthetthled Waﬁ%danm Ré2thtortige seortd vefera
t hr vice 281d in the sane
nantgééﬁ?gbgts&\%g%Q% b}y\a@é%?aggié@é%gfi n the polishing
st ?{0019(3] 30, Intacgembrabﬂorm\jahe ﬂhishnn]g ktetﬁbn&ﬁ)ﬂm&N\fﬂoﬁlEhmg units 250
re i . 9. t he I shing stafion 35a,
¢ e KD el i gy aft. 585 NFuat et sty e tham 2
zs| oéﬂxed‘msi mfdramy dettfve 282kbcelvwwafé‘rs ﬁaﬂ tH@ﬁl{i@Mﬁ@r feghspdre
The pol i shing

er d erh 26 80}
St 4PV g AEAp B Iy R AGE e ghe1 B los wafer

polrelanisvireDBatdcoiesdWaterls ffonDihe BsOVarbQARIE: D& Adu8rah Odfstii:

waf er, rel ﬁg’ devj ce 281d )
wafers to the second wafer transport device 210, Each of the other N+1 wafer

relay devices 281 transfers wafers between the respective two adjacent wafer

30  carriers 262,
[00103] With reference to Figs. 11-13, polishing stations 35a, 35b and 35c¢ in
accordance with other embodiments of the present invention are described. F igs.

11-13 are top views of these polishing stations 35a, 35b and 35¢c. Any one of
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15 fromthe polishing station 30. In this polishing
station 35b, the second wafer transport device 210
enoves. wafers directly fromthe wafer carrier_ 262c¢ of

r __ .
WREMHNBIY pol i shing unit 250c. Wafers are prdédé&uy+012343

in the polishing station 35b from the first wafer
relay device 28la through the wafer carrier 262c of
th fe thése polishinglstatibi Bi%p, B5H inﬁ%@@aﬂ H&:hds&heinmliﬁlﬁﬂg‘ﬁd’pa@ﬁls 10
waf er.s.. are processed.in t i shing 20 station 30,
whiéﬁ%ﬁggnﬁ%@%?fégagg%gﬁéuﬁf$§wreference to Fig. 9, In
t2 gg [p@l0HE Ei Mthe p@tiﬁﬁﬂé)gmatﬁmisa b{jﬂﬁgl lhicﬁﬂ})é’\@egﬁéd ﬁaﬁqrzdéegr

c ; washed_by e | oad-and-unl oad cup c
wni RO %@éwn%@eﬂw E’wﬁmnﬁ&l payaly aslpy davipghia from
[500 1x6dolishieg patdnSi Mothsd kiR Fafonsha 'ﬁ&eﬁirst%f&q&ngg%rt
deri yved {{onwthe polishing station 30 of Fig. 9

r emdYiRRy! Y0reads wakers Girgtly euipthe wWaltrepmiee?@p oﬁén@i.ftr@@ol_i%g
28lanfns0a 8itererd %&'Br&SJC%%etQ %&Jh? Pélgb?in\%ét?{ié% 2a3fm 2 tv&a?ér S

polishing station 35c, . er transpor
devic#EenEga phhe rshaplishingdinit 8844 throvgh the tasievaafreley device
car bR Rf in2@28me HMank ' Lkl Lt.250a and,t he
second ﬂafernfr5%5%%??bé%%¥€@%é%%h?%ﬁ%38§ﬁéﬁb‘%qua

18i r 8dichyvas dessribddeabors with vfererice to Big X% Inthetpodisitifg station 35a,

ol | i it e ocessed in t
ol IRl chuiCoHn cat B BB b P LRE SR Ffledd g
30 whishfcar kg mpedits thie igst waifdr c2G6262lr ough t he waf er
car fqy 262 e thi.rd.,polishi njt, 250c i.n the
sanLdﬂﬁgsAner %ggﬁ%ésp ggg&h?%3%rogjf égslgggani blrJ? #ﬂ%edg%?ql Igﬁ’l ng
st apc@ltshing @t,atlion/\m oftFi gyla_sbyg_aﬁ@sﬁhgomel fabh gngéﬁ/irémyha@]gc_@ neNEe

o Fig.. 9 .ln the, i shing station 35c, the first

1o b hcoigng A5 iRl iRl S ionRgh. the second wate
T a0, 2 aA g e e WR? birier 2626 of the
ich can be noved to the firs

\/\/af{éiLfJgB%lu‘sP}“ér‘mﬁ ég%? %ﬁ#f%&%@éﬁedﬁm@e polishimawigtion 35b from
carthé st ABRErefF WPt m%gﬁx‘éuémhé P8l 0RGraBSk shoagk cup

282c,, which can be noved to the third v{/a er carrier
26 ngjhs}tlggﬂrgW%SOp i the graneemanner gywalers pre ppwkisshinthe polishing

251 adtRAS0 39 i Lh g DOnshatiQns
250 and N ma?§?9¥§%§§£§g@?@gﬁmgﬁﬁfﬂﬁﬁé?g-ﬂ nggﬁd%ﬂmg
i ntsEajien ey el third war cdrergéic candr v@shelifve tizdbadsimdrgnload

st at.j : i,.shi st ati 250 and N1
onap 282g) Which 8 SAMG Bl Y DS Re B0%. 2001 e B
and0®96] t hEhefrotistting stetfcmr3sc af Figel3 caf Be debed em heaf er s
dir . ' he.first wafer transport device 15Q. .
T pB s BT 0P § B el i ASRE BurieiGSenginises
25ca ][28 leand282d ﬁnﬂnogej;mlmﬁg staticdi030diTh &@dﬂo}lﬁsﬁhi@g §t§lﬁ)f§§5@gﬁg
wa t ransport .devi 210. [00108] Wth reference to
Fi gﬁ? s Ypfer ga%amt éﬁY‘?FgIC@tlaﬂs &ﬁ[f%d%reﬁ‘]'%@%?haawé% Cfifrien 2628
anof the fire pbsiiingRintt 266a id@l&h@{ee&ﬂr\ﬁafér%ﬁ%ft@@vib§% 10 removes

described. Fig. 14 is a top view of the polishing

st Xia_feé%‘%ﬁﬁfly KB PeGrn 26%entiiln thishpelighisg anit 87040,

as Wafewest pratedsB@in the polishing station 35¢ from the wafer carrier 262a of
30  the first polishing unit 250a through the wafer carrier 262¢ of the third polishing

unit 250c in the same manner as wafers are processed in the polishing station 30,
which was described above with reference to F ig. 9. In the polishing station 35c,

the first wafer carrier 262a can be washed by the load-and-unload cup 282b,
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direction Uillustrated in Fig. 14, is simlar to the

si de vi ew of the polishing station 15 30 illustrated
The polishing station 40 can be usg
é%ﬁto |ng apparatus 10 of Fig. | instead o(?r/txﬁzgmmmw

poI I shi ng station 20. [00109] The polishing station 40
conprises a first polishing unit 25la, a second

pol i Which ganhiireoved tq the figst whier @hm@l%%zhl Mgthenriore, 2 titird wafer
flrsgnqé; 65EL r caL chani sms 410
and 410" GAland ?:Bgs%aéﬂgggﬁhgégn qin %f’%}%@? \?&i‘f’}b?a“bﬁﬁmved
rel atyﬂ@?ethlrd:efsfez&:taer%m and 28la' -281d" [00110]

Conf tio ol.i shing statio m | ar

Conf B | O Sl ER BT aL 2500 BT

X C apadlsltm@ﬁaﬂdne Zﬁﬁndndéhwm@r Eﬁ@tde@ﬁes‘@l Ftidrd181is an integer equal
four wafer _relay devices

s t e
1 4b 05 Bkt P & FRESUE Bbr Goion H aft e Nabihed ghons 350
mec adiNs hwéfb@re.lay/&aﬂibé‘s@% 1did fhe p@mﬁﬁlglsﬁi’ubﬁlaj% BRE35c, the first
poI|S|n tation 4531“%83 esthe polishing units
251 &, %ES‘@&% TSRV Rl Plﬁéhe Kyt waderi trrgsneri degice 150.
250311 t}@@@bslﬂ{gdstagﬁﬁﬁ 5bEag BsQ A 1Bl wag:r atitr 22 Janﬁgmeifé&s

hi table 256 and first and second
1(g)ar E’I‘rg?tg' t?%% sgipgd gder trapspert deyien 316hi ng unit 251 may
f ur [éE0SC ONPWitE RefdeRR%h F%npd EE)Q ng%tré%on h@gllat%gdrdz% & with

polishjng units 251a, b an are positrlone
t he A0aper SBbPRICAIPT hearesent m@n@mh degeeibedt rFeg li st towafewmf

car fe®4os 112@2@3 b ced
i nez:la(lfH manner Uotgﬁg éggﬂgn@&?@tg% S%gggger slé(nz@o 7V %&B%’e
anddirestion U iflpsirated g Fi igqifals sjmidgrdethd sida vizwl ofmlﬁaqfohdﬁﬁglﬂﬁt;on
2a- 26 d
§1nd3@ hﬁlstfrdt&ﬁ'grfzg g(r) ?zfrf] gﬁ%sﬂﬂé gtgtrI% Céfbrclan ezgrseé@ fie pol%s 1n%n
200&91@%511@ oPElp! 1&6@@@4}7%&3@&81@ [sﬁﬂdnlﬂ] The second set

of e ¢' and 281d'
ar ey@gn ect @XP QIS¥W§ S %no an?l?’i‘é%lgra ﬁrétcﬁo PliRgiiy La, a
rrec*mnmdspnhmmg unin2x1ben ﬁaampohsﬂmarmﬁft 288, tiRadd £&dnd$@tarof
waf er. rela 281c_and 281d are

conRSRrgH! %m-‘f“ilsr‘él% apd ﬁﬁ {1 et prdoesandisgs pElonamirtem
2041C)relaa$iedeés@8ﬂzbesﬂdaiﬂ@2$1d’\528l'ld o> reference to the

pol | 0 H?i on 30 gf Fl 9. The second | i near
rec E at i an %@&ﬂaﬁ @anﬂ ishingststion 60 is sieidar gy be aelishing
Mot stafon B0 i0fstrbtb@inT8E ONetef thabihe g@fsﬁﬁlg EI 8y 40 AEpLCes

281a' -281d' in the sane manner rst 11 near
r e&oﬁwgéﬁtth%ﬁjcoqﬁiééwﬁﬁ’@maﬁq Oelendavices 238ah@81d’ and the second

r eqinkhiQed ﬂo@ﬁmg‘ﬂ{e'c%lsm for ! %cﬁéad?fg rereh s Beﬁ:\ﬁ? IF}&el ay

devi ces 2 eSCFI ove W
25t o Statien B pomsprisAgthe pelishing uBds 251e, 25fb Encg2519 ms@e@@ B The

secRid, r a' t.h shi ng

u nlcb?s 1%@51% 2%@5{ ES(ﬁa g ? ﬁe - %@HO IShlé’g ¢ Sé\g?oél?pr P& ay

dewplidingxglia 2508 dirstand sached pofef wiing262240@52°, Each
polishing unit 251 may further comprise a pad conditioner 258.

[00111] The polishing units 251a, 251b and 251¢ are positioned in the

30 polishing station 40 such that the first wafer carriers 262a, 262b and 262¢ are
equally spaced in a linear manner, the second wafer carriers 262a’, 262b’ and
262¢’ are also equally spaced in a linear manner, and the first and second wafer

carriers 262a-262¢ and 262a’-262¢” are arranged in parallel.
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256a- 256¢ transfer and polish wafers in the sane
manner as the wafer carriers 262a-262c, the first set

el ay devices 28la-281d and the poli shi
VtQ(fgtb eg 5345 S56a- 256¢ of the pol i shing station 3‘%5]%52004/012348

transfer and polish wafers, as described above.
00114L1A nmet hod of processing wafers in the polishing
st at (08K 20 cdhe srsondystefwafedelny téviceeDeraenseh’t ZBI1EI gnd 2844’

Int
. SR BB o ol e ey
deviBemepasgthefirst wéoifwafsztrebguemcas zatam 1y 281elaay 28RN € €S

281a8:,48) f tra ort evi ce 150 and
th eﬁc tr %rglg%g é}t&?@% 1@%%%?0;{@504%% t’@r & 455CHRSA Rbavegith
|52 trafetnghtothepdliohing ktatied Xrof g, 8y Thd@vtbtfcﬂm%&]@myﬂo@atﬁlge

D TRl 458 Lo PR R B LS Rt ol e
pol idshiees Zﬂia’t-ltﬁdpmlth&’raniagrxatrlﬁ&|a§ﬁa63§§@m3a'§§é‘ct prtihy e

fir f.er rrie 262a- 262c of the ollshlng units
s ol «F RSl e Biarata mstinmalof the vt SenSiwarer roay

and d2hcési28nafa8il 8, ag deschbyltibb ROy kiPrekd
l(rgel axgg;egl ce 28 la' gf t he seclonc(l3 s§t°£f>°r‘ﬁ‘3£‘¥}§§ﬁ?ea%‘§“3°
evi

8la' -281d' by the first wafer transport

devi[@d13p0 ard st i & i -
e e

dev paeong s¢f of wates edayrilevinesi 28 a’-28d d rand i pollshmg tables
262256220586 'traffertahg P&%h IV\%@I‘Q% o n%agﬁtll ﬁ'tl Dur na

the _transferring, ers are aferctaﬁg
pol P&4rafges thnfistsep sbuafoseley Hyvitaas Bewddn&\&ia @blishing tables

16ar pERS6c %@t%@ l?sﬁl% staﬁgur%&f?argfér an %et Sﬁz%églbég e

in a sequential &%y
si néh¥aneousl y poI | shed on each of the poI i shing

oA b o R R R R G a5
candetsavedm@nbtemmmtg Fignil4 $n the Sollotvivk hadeS et &, ﬁtd\ttland
am%

ay -.devi ces an |nteger e
o BN-DEh s S5 88 und B ¥ oo by et ot thg G o of
zatsowafmammfyetesmmfsea-ss Hd®yttRefidst wtbr trdndRridRIRE 15@&&%5e
devi ce gﬁPﬁé he second wafer transport device f

r eriRrSITe Fevaeregnevies 284 through theafbenth wefeaselay
d eVde®ﬁs 288lvia Q& §latcl RS riER '26?43%& of th%tap'oﬁﬁun% ngtg% DS51c,

fled such that the first
15 Wring g gansiraings the vafeatare yoltsbect Methméle;hmgaabrlas%éa—%éc

262y tedrsPRE@r can®drs ﬁ@% dehd «Zjlith@&g sﬁt'ﬂ% 0%its 15-23 pLa by

removing the first wafer r and” #281a"
25 r SRAUeRBRl sranperh 2ings Sthat . and zm)’t}owtvae:sgwe S]l]iphe‘dﬁé teSirgve for

e e e

p olfirg Fiafy tignsport28Yiee 130rand gﬂen ttxiansférﬂtfromﬂte ffirst @laey relay

deyiGes) gl

waf er s agt%g thfjo gg gj § égurﬁ]nwtfgr ) fi?vs‘ﬁ? %gg s‘tl%ta’? é’?f’oﬂg wafer

whicahiers62a’ -262c of the polishing units 251a-251c. During the transferring, the
30 wafers are polished on the polishing tables 256a-256¢ by the second wafer carriers

262a’-262¢ of the polishing units 251a-251¢c in a sequential manner. Thus, two

B

OSRRRNN

B

wafers can be simultaneously polished on each of the polishing tables 256a-256¢.
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descri bed above with reference to Fig. 14. In this
nodi fi ed polishing station, the wafer carriers 262a

of the first polishing unit 251 a c
\QBQwﬁgaml(ls t he | oad-and-unl oad cups 282b an§Q§§§%m9““2&“

respectlvely, whi ch can be noved to the wafer
carriers 262a and 262a'. [00117] In a general form
t hi s[OAbE]fi etn épgftnlesahfcuug the ﬁd)hsbllng kiatiorNi(ph |h§%| mgohgmllgtuglts

251 r.rela i C where N
is a%i?dﬁl ? \eeg%%%égfu a\tl w%feg{‘?glr%y F%Q’cheﬁg ftj Wg‘ﬁreg\? ls'Fﬁént‘FgeF gqual to
vva; eqr largarﬂmd?r ti‘zlxggitstmfelﬁﬁrflstpbﬂ ﬁaﬁ@e{ gow_aﬁﬁé@ vx_fafbriz dgelzhéﬂét
wa A t i rst i shing unit an
e Do RS A&RGs ThaniTed Bt g e frgmores
viaf ghewhitorfranhthellas twd wafevalhg Heviek ay1. devi ces 281.
[OO#&?h-The O|Ii hﬂg statjon 40 can be al so nodifi ed
suc 8l ROGHBE sioinet0 cen bvapdified el thesthe figst wafer
tr art&lhmort\ltafneé $5 Olirdr et WitfefrapaditNe tﬂ’éﬁ{/a%r c‘éﬂfe dBDS 1 fR0

and f of .the | ast polishing unit y renoving
t he O| t ‘fMPB%h”fge%Wééw rEvipg thedirst veaf%r relsn devides @Bha and

t he 2804’ iffl he p§1‘is¥ﬁﬂg%&t161@4@f)f IFé Q4 Wafery\élfegfé et 1n thls
rocessed in is ol i shing st 3 mt he
ir é?od‘&éﬁé’f)h#@rgavat@é\ﬁoee@e wsgacaalrms 2@p and fzmao agﬂhe ﬁrse

vaf @blishiHinfnS laz@l?&lgﬁm lgs(é%ﬁfer I%Ea L8 ]géerSrlg At iérlgh 2@5 q

unit 25 Ic in the Sane nanne rs-are
i n EHEC PAMICE# Weferstarg nreaessed in bhhp«ﬂtshmgstaudesa; mhﬁlfhdvas

ol Foerbkfiub e GHERAGRS T e fn POl BEBling fion. e
262afep partipre 2624 and Z@a’ io thie igst polishingmhi 26 Aicah®e vasthedy
Y B AR R U R BBV, S pe moved to
carﬂw@mﬁnZﬁﬁcmaﬁﬂaaﬁﬂhna 26 WO 2004/ 095516

Ry e TR
a ndurita@5s eﬂi(Bm@fseN OB v fer r@lhﬁ&ev‘i’ct%ﬁ g ﬁle %hgl%]N 1sVé(|ﬁ ?@?gelr\le#

to or |arger
agr? fﬁg 8‘@8 éf he gigst tafen Grspert devicerlg0 ttr@naf«rre waferstgthe
zwaf ‘&ﬁfeﬂ’ &krddes E@Vdﬁﬁesﬁrgﬁ%h@ﬁﬁj% ﬁrﬂ@ﬁ ShPhd suhe #Na%e? ﬁ‘gr?ngrrt t

ce 210 removes 5 ers fromthe wa
car %’F% Gepmayes thp wafeasiomirdast sl waferdelay dedceaas].

[ Ogbaﬂ]S] Th eTﬁ@ﬁdlﬁﬁh? Grafidrdol cgﬁ] bé’ Qs d;?ﬁgdllﬁ@d g&éﬂ#ﬁ? fhe second

fied such he tirs
t r avdpdransneshderiss 216 wansfed szﬁf}; ctmeett}sﬂrcan theabafersartiereasb y

| o Rdo3¢ bMEAAEIRATE piRs 1 8 Serffothe Sl iy BGes
25r erfdVd eyl A% d’ Ifr@mshe nedifteng steloay0 dERigc bl Wakes @6 03&3@1' in
8 81
7 s PR3 bor it o oo e, Sty AT B8viceigfosnd 281,

pr cblmesgiﬁﬂe ivafet birsiers06lldf dnd dmo bfﬂae ki poligHihDinif 759874 e
gr carriers t he fIrSt pollshlng
uni

o BRI B Vot repoadseti ot G polshE St Tbohge o8¢ 1 Lo

t hidesdripal dbste Wih wikrencd3d Bigl 1. U &hiSAPBABRPSRhin S$ta¥B, BleS
ar e roces
afer carriers 3g2c and 262¢’ of the third polishing unit 251c can be washed by

the load-and-unload cups 282¢ and 282¢”, respectively, which can be moved to the
wafer carriers 262¢ and 262¢°.
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in the polishing station 40, which was descri bed above
wth reference to Fig. 14. 15 In this nodified

LiShi station 40, the wafer carriers 262ala(plq ,
‘ggﬁgﬁ%ggg%he first polishing unit 25l1a can be mag%Q%HM2&w
by the | oad-and-unl oad cups 282b and 282b',
respectively, which can be noved to the wafer carriers
262al08htP1 262 a genpuat fomer thismeqdifiddgoligifiay staaivh hhL poRhiRe
and 262651 gf4 ' Li,shing unit 251c_. can be
washed by t ékpgg%Bgﬁﬁ“%%f%%%d%%§§ﬂ§8?%mﬁﬁﬁm?%ﬁgw?r“Wm
r espleer laygst $han’hiThh id wefntringperodettet1 60 trhesfarafgers to the

carrj d 2 'L 00121] In a general form

b o ety SE SRR Lo wE Rindor Ghiengt s
251 thndafesl frovathewvate cayied @6D ofhe B8twatwhene diés 28N

i nt qu to.or. larger than_ 2. The first wafer

tr aﬁggfdo‘ro dgtl?ec%c’hih}ﬁg gt s@éla’% g?/\g’fté?rén?%ﬁwcmﬁlﬁfébe first
car randsodbRaef trifdport Hsvides P dnglil 0 GraskiirtvadBd @r0g 1 HH8

secaond wafer. transport device 25 210 renoves the
naf dran HR R GnRree O’E'gF FirsE g Tosg poléshinggits asie and 251,

pol iredpketiyelyNbyt redd¥ing tHeOR3tdvdfer Wik NddvEEEE €N %91 b the last
ﬁ%@%@f%ﬁng statign 45 in accordance wt an

15,
Db oth vigeh a8 svand @Rt d’ fipinethe pdlishing sidderc4q ofdtg. 1R g.
15 Shigres are frodRsél LRI modifiQl éﬂt%g%ﬂlirgér?td}%n %:té)ﬂlt @ WaftPcarflors

sid% view of the polishing st s viewed Tn

t he 20 $d207% 191 theifirstpelishingamiti2s 1 oghe Wafer dasriess 262cand t o

t he 2834@r Mk akdolit 55 P L e

illustrated i r?cg Igi lg%%*ﬁ!%jﬁgk‘gtgf |§as |Ar]1§g)nrlllgliaast‘€a2%rs 48 p{:ogﬁssed
be ifsEe pplishingestagion 46 hihich waaplpsribtdibotOwil rdférgnceto Fig. 14,

kN . J shi tation 20. 23
‘5ot FERS Ak AR EAR BLAh R Bt Qb 2B poie A
st applishing@nit @ 1aiag be ¥dsheyt by drivddr@dtuiRas egRRE2b hiesnn’,

recj ing.nechani sm 41Q' fromthe 7 VWD

oo RO iR, il B0 TS S A eireR 7G4 abe 28 40

andFetieneat, thgwhisecdrias260dnd DbRAGE 66 BEdBBHing 2B
and ad- and- unl oad cups

282¢! d. t he, | ps 282a,

282%}“ bfé‘?égegﬁ’é t%%’%&‘?‘%"é@ﬁ%@t%“%@%?? and 2241, FREPRAAE LY welTielr

20 el ean ldendved o B8 Rafb&ers Bepchingbgdc> waf er rel ay device
olishing station 45 conprises first and

680 t he
sec@mjnll oadTLh&nEEH By BisgrodiEed palishing stipn hasN palishing
283uni@ 25 hafd N8 Fanelad dMBleh b@lalwhg{eil\y aH‘?rﬁQg%g g@m 1%3%-

I oad cups an

The first and second | oad-and-un
2gdlarggy han &y Raschitsigvaler tranepcatrdeviz@ 350 twimiskels wafers dotha eafeed

to f : A ' cted to t .
vor (T Rrb e dr it pElShn 253 Phd e SODMEEHE el ovice
2vecHAnemsenss Hemepfas framghe wifer dagriars 242alf twalde polishilganit 251.

dewv 68 cted .t.o the linear .
o N R TN T Bl ¥t S B Rogplansgvie
t hean|egdddimedt efitheoesentipeenf@Ria dasodbdB g, 1528&bs 8¢ view of

282" . 12 nd,282¢'.. .and.282d. and 282d' _are, ‘
core Ry BHE SofPhes” X S BP Oeti apidia st ga 3 Viowed n the
ne@haﬁio&rf_f@lﬂ&?ﬁedt iR¥TH ,15,f38£§ﬁ1ilax?6 tl%&?dg-vielidl 8@(?5 polishilng station
r eglh,pr o I ng..noti Qns o e four ual wafer relay

0P AL TREDEE0S: TR PEkhING SifipRAs ¢aatedsed inphanlstiRg ow
M lappdrat@s 10 of Fig. 1 instead of the polishing station 20.

[00123] The polishing station 45 can be derived from the polishing station 40

of Fig. 14 by removing the second linear reciprocating mechanism 410° from the
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15, are controlled by the Iinear reciprocating
mechani sm 410. 15 [00124] A nethod of processing

%fz&ﬁt (Lq6t he polishing station 45 is descri b]?(gﬁ/%ztogh/mzﬂs

erence to Fig. 15. First, the first dual
rel ay device 680a receives wafers fromthe first
waf er transport device 150 and then transfers them to
t he H%\‘lsféflg &8iqn Wrand semactingdhleahandsinltddeupd 283k, 282b°, 282¢’

pol i éﬁiﬂ'Z‘Bgd’l%@ 'tHe 1@5&33119 um6|aﬁ Qxﬁn& 253556%%38 ggc agg B%Qﬁ%}getecévely,

the first dual fer re evl ¢é
i ts {9HRREdeal quoo@ayt deyives W@aﬂSBOd sEdch dadl edfd edlednict B of

fi v
pol ;PR P PR 43 kB op sl upoaga and
pol i SR’ e ermnad3e n shalisi8d gnd heertlcnb?lrﬁéhm%ﬁlaﬂﬁﬂlzg’ﬁg?héﬁ‘rstuﬂ@
I 1 ter the polishin

or oceee AR R os S Coba e Spnrir b, which s
2g2a:ommd It fhe ehhfn‘%énﬂhhﬂlaﬁ(zb}? ssmoﬁgascteg% e ?«égig% ARde
t he er rela evi ce
tr ans er séfgwaﬁ? %IC%IY?IB‘PW P‘ﬁ@la\‘i\}é\"é E8 T 87H ef the dow dual avafer
262atlay devides 680af630d Bted

;p a | §h| 2 unlé:x?rz%ixfébtebﬁ)zthe ﬁﬁ‘éillr ﬁegépoca% xh&%armm 410.
R PR Emb SRS ABrn et sphaoad cpagsascand 282:6 385 wal 26bsd

bacR82«anid82c RARIERGrRASD A\ A
between the first and secona o Fyehﬁbﬁ)tﬁelleg Bhif ‘ﬁ_‘lcgl drive

and Beipnfsms R87a, 23%%%82ﬁa?ﬂé287cdarlnme@r re@@ﬁmaimgjntﬁﬁﬂb bf the four
pol b wabee roddf &5&6%0@38?&3 Qvﬁlgc@qs R]ﬁ%ﬁeﬁ'&% ? gliroz\? inFig

the_ second polishing tab
pol 13RS fynpelsddydhe lsleéldﬁ?!m@taénhg niclobanivaf €10. carri er 262b

18N d[OOiﬁﬁb Al Rethdd 5@3%%&%\%}%5 tge p&gg@ggfgitql%rg@)%g6b

and then the thir
t r ateserihed wﬂhgef@mﬁ@ertg Fig. i Fins, thmﬁef dugdivhfeEfetny 26vibe 6804

262 2004/ 095516 PCT/ LIS2004/ 012348
waf ’E?e‘%ﬁﬁﬁ?@? g@é‘% aﬁj“i sPoffyfleyige P?QZ d dpen fisnsTers them
Nexte thet wafert dairiets 262 hnd/@ﬁZe’rof th@ﬁx@l}’pdﬁ@h&hg%l@@ﬁﬁ bl $heTR¥GA

is | ocated between

ba
Chaioddd b ArREhE HPART Belet Riky ek Pedes hsveshio inmassing
20Ne xtositibievhicl i€ focatad bét@ed tROB&t w@f@ndtra?n@}?&'t% 9:'6 Iﬁbéﬁ(ﬂﬁe first
vvafe usin g shing pad 255c on the thir
|po “i‘?g”‘%lg% ﬁuﬂéép ‘Z@Brccarf[%bg@ﬂand@@@r palise theovaferhisigg the
pr Qotisting PdCoFdEhe PolishiAg taMdf Bgacarriers 262c and

e lifted fromthe O|ISﬁI ng tabl e 256¢ and
iﬁf’l@ﬁﬁ cr%:‘{f?fﬁheon%lﬁ lwréiae% islcampletsd, e wafee cGHEE 262a and

t r as:sé’ @fesllﬁeti?ro\ﬁﬁh@ﬁéhsﬁfng@bﬁ%ﬁ‘%@@e&ﬁ sécon%c_i&fl el

_to the second r transport device B Frday
25| . E‘é?e ROpitigmsive theovafaotos|the wafer geiren6la dd6a’ thibe

pOkya&icAieSiBh i B0 S G, URLL S, 251
o s 8 > e%fﬁ?e?ﬂﬂe %@gnd %um{/\#gpg qslgle
i nfoer Mgdﬂ@qt thecsemnd dualrvmfcr rtlapdevice 6'808 1sfm<mﬁ beedt8 lits
tr gé}ﬁﬂg %Bsﬂc‘ﬁlv Whifth 19Bcdd %%Neen%he\l}a];tearn seoon Q(‘.)ehs];lllng?]::llts
251aand 251b. Next, the wafer carrier 262b and 262b’ polish the wafers using

30  the polishing pad 255b on the second polishing table 256b.

[00126] After the polishing process is completed, the wafer carrier 262b and
262b’ are lifted from the polishing table 256b and then the third dual wafer relay
device 680c transfers the wafers from the wafer carriers 262b and 262b’ to the
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waf er relay device 680 and the second wafer transport
device 210 renoves the wafers fromthe |ast dual

f el ay device 680. 15 [00129] The poli shi |
WOARE can be modified such that the firsthWLpgO01s

transport device 150 transfer wafers directly to the
waf er carriers 262a and 262a' of the first polishing
uni t WolsT earrgrs 2@emud AgRct biethtilinear mibtiah Myafiet, theethiay dual wafer

devi fay 6808 6§dc‘?{% gbgaé 1.18§1!§'F tp%gl i hd?\ﬁ%?aﬁ%cﬁl?eg‘ﬁ%“

procesSed in th
waf ethe sespnrd @]dghIZCBQ(‘dIShmgi uxﬁ&% 1b @rid Zﬁhe Nextsthe W@fer Sdﬁhdﬁrg 262¢

uni t t Ias dual a vi ce

50" 0 2haetrlld ST IE O R b RS S Y o

the poleR&fH. ng station 45, mhlch was described above

W th ren In this npdified palishing

ot atWOETF! o fighBs plisftog Bbeess Aotk tbibe aviapimen 2026 hd

fi ][ 53621501” hfmg’fg)nuﬂietggﬁﬁah@ tgl/hﬁa 2%@ a‘ﬁ@ﬂfgﬁ %e%ux%m{%laﬁwgfkr relay

waf e evice ich can be noved to

waf e‘{re“ég??% tFaé‘S% e %ﬂ% s Bgathe watsr ayiar3@¢2ciand a6%sé cthel

f or reecdntiive farmdispb@ dewded 419y Ak 18ledt hobnh@s N pol i shing
waf er relay devices 680, where N

Rl
egelP 2GR foran, ghe pqhg}l%ﬂattcﬁalﬁ can haphél falisking units
vvaf 251 bAENS Paiidll Wy} fe%? cﬂe{?feest GS@nv?ﬁ&E FJI é‘%{ I%{e%er (&Félggir

? carriers 262 the first
and "4TEE HRaso ridhe st srater Framsopio ﬂ@w@emomnsf@mzafemommwm

f 680,
(0013 e e CSp g Ao B F BN BT 260 BBt

suc [afassiron the lags des wafemml@rdqucaﬁ%o rt devi c e 210

gra heg) waf e h fer c ers, 26
lﬂgﬂ;Zc] ofﬁtg ﬁeﬁghfn %Ia 0 | ng ngon fler %’%W?f%’g

t h e trpgpert derage I\&Qﬂlensfﬂe’vadgrs dm@:vly teth6 &a&r f:airﬁ&’s 1)1 and 262a’

ol fers .ar ro sed inthis
o L B 18 15 e R 559 Bl e o
Sol ﬁmlth@%dlsl?ﬁg simtlc{r]lrﬁl?thdfers biterdcetiddlin M%lﬂ&'pg}{szhén
ev a r carriers c an
£ PR ARR i SR St e 4nia63® Srg Tt o brivne wsaate
2@5 | thafugh ﬂqeam diptl 0afs se@d/ demict Bgoda |tﬂess}ain@ thafhbi %Qfef’s%re
whi ove with reference to
" TS TR Pl Rt SRORT fg et W esaroad skevarith g bioateso
262Fig5l5an4 thzﬁﬂﬁc'hﬁ&f pdlf@lﬁn Rbfidh, 91‘8'@ %c%e}éﬁg%%%ﬁ % \M% ’ cﬁn

be ﬁa hed t he, dual er rel ay evi ce
cant g Q)@émg ynit l’%%lawalf be waghed b:ethg dp@ e fandapéRice 680b,
[ 0043 cdnrbe%cﬂ'@@%rtﬁé whigf ggmérptézfgg&'hé j,ed pol i shing

station has N polishing unit d ‘N dual waf er
25 o BY134kvi closr Beral fatve this moriﬁ'leépohshﬁgqemomtqasaﬂ pdslmhmg

, | T t tra
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210 removes the wafers from the last dual wafer relay device 680.

30 [00131] The polishing station 45 can be also modified such that the second
wafer transport device 210 transfer wafers directly from the wafer carriers 262¢
and 262¢’ of the last polishing unit 251¢ by removing the last dual wafer relay
device 680d from the polishing station 45. Wafers are processed in this modified
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wafers fromthe wafer carriers 262 of the |ast
polishing unit 251. [00133] The polishing station 45
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[00135] With reference to Fig. 16, a polishing station 50 in accordance with

an embodiment of the present invention is described. Fig. 16isa top view of the
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notions of the second and third wafer relay devices
281b and 281c, as illustrated wth the arrow Md in

' ... Jhe third |inear reciprocating mechan] 4
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carv TR0 o LIRS BB 3o b FRbH B S0 e

r eritpuspoy dehige | Hstramsiefsevafere Hagetlgd evihe @& fe? Sdticiedvda bh@e first
polishing unit 250a by removing the first wafer relay device 281a and the first

linear reciprocating mechanism 410a. Wafers are processed in this modified

30  polishing station from the wafer carrier 262a of the first polishing unit 250a
through the last wafer relay device 281d in the same manner as wafers are
processed in the polishing station 50, which was described above with reference to

Fig. 16. In this modified polishing station, the wafer carrier 262a of the first
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X third linear reciprocating nechanism 410c. Wafers
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30 same manner as wafers are processed in the polishing station 50, which was
described above with reference to Fig, 16. In this modified polishing station, the
wafer carrier 262a of the first polishing unit 250a can be washed by the wafer

relay device 281b, which can be moved to the wafer carrier 262a. Furthermore,
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30  the polishing units 250a, 250b and 250c. Each polishing unit 251 comprises a
polishing table 256, and first and second wafer carriers 262 and 262°. Although

not shown, each polishing unit 251 may also include a pad conditioner 258.
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30  of the first polishing unit 251a by removing the first wafer relay devices 281a and

281a’ and the first linear reciprocating mechanisms 410a and 410a’. Wafers are
processed in this modified polishing station from the wafer carriers 262a and

2622’ of the first polishing unit 251a through the last wafer relay devices 281d and
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device 210 renoves the wafers fromthe wafer carriers

262315k 262 p eofthpslpst s@mshglﬁuumj 25 kgrhvrerpgving the dayt wafer rpfpy devices
p ol 2§lra'aﬁg 2§fcﬁtah(%e %d%ﬁ@ar@@mér%aftlﬁg bneBREishils @‘ijc,S‘aLﬁ‘aq 1 @)@ at

first and second ransport evl ces
2 1 oreﬁpeah‘ﬁl:e r Waksfsearg pratasesdtin this modidet! pdlisigng stait@wﬁam@ the

ar nls%?c‘f Z%%X g%&?ﬁ?% 5@%?%0%21‘1 g V\%?értc?x%érs 2%2@5}91 5659

spective
re nml"\th@urtl Ipeha‘hmgsmlt\ﬂ/afcem thesshmy nthanéree wa&& e pmdesﬁ@ﬂ in'the

1 vaq e GG 5 PR RS bt aRare R el ndRR 7 M

41(%0d1ﬁédl@ﬂlsbmg stéflorQOde . wakly ciBeRQ02¢ 14516 of the third polishing

PCT/ U 04/ 234 9 ener he
ormle e ety e Rada Pl AR Too pil Bag
2628' ﬂegjebﬂiv@w Whtcsfa cdbBe @?ded% (Hél'vﬂal“ei‘r\bt@lfrlefs 2%ed ay xbeyi ces ,
IS an nt eger egua 0 or rger., an
ﬁ"?i’g?/i mgwe%en?ﬁah ?pﬁ@@% gtatieny X qaaﬁgg@ﬂgfi eaécf kg N
t 0 pdligEnyadianse aﬁd 2 @af%@%m?fdehb& il IolkerPRNid éhgﬁgemuax

251 and the second wafer 5 fransport device 2
r erfpWekergen thapds wiek ther Berfirsh @afﬁafrwp@ﬁdwc&l@ pransiess wefees

! aStE) ’cl'her firdt Wb rélgfy H&’l(ﬁ@ hi la omd 281 ahding 5&91% évhﬁfjtransgort '

po I'S stati on fer carriers

250f deMige £{¢ rmoyed th@Wafﬁgs fmm the 2B fes carsiprs BéZ mﬁtbh kgt pojishipg

| ogg-@R¢- unl oad cups 282b and 282b', respectively,
whi ch can be noved to the wafer carriers 262a and d
26J80158Fur t Tler podisleng stadonidfcen be ArtheranadiZ@uclathdt the Acst

of a‘hg %‘ecto% {chifep Préiﬂslsoct% Bl § 0 and 210 transfer wafers directly to and
from the wafer carriers 262 of the first polishing unit 251a and the last polishing

30 units 251c¢, respectively, by removing the first wafer relay devices 281a and 281a’,

the last wafer relay devices 281d and 281d’, and the first and last linear

reciprocating mechanisms 410a, 410a’, 410c and 410¢’.
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10 251c can be washed by the | oad-and-unl oad cups 282c

and 282c', respectively, which can be noved to the
arriers 262c and 262e'. [001601 The poljshi ,

‘%@E g 2{5 of Fig. 17 and its nodified enbodi r%‘%‘?‘léﬁg"”’“m

descri bed above can be nodified such that each wafer

relay device 281 is connected to its own |inear

reci éﬂb@ét i n§n sresnkehfosm tha Polishing Bﬂa&&eSimdibé iedifibs to have N

pol i Aty [
o A B2 S5E Ll B, R0 e
r eci guelcapi larggenthahan Tbtnﬁml\@aferﬂ'ans;)omméwfce eﬁb palsfesshivates to

st at ses th nunber, o the

7 ne® Vet LOALEDRE Grin g AIPIIRERe bl T Rl B

the tvaabmnt deeicaﬂl(ﬁ&mw&th&&ifers[fﬂ?ﬂ.ﬁg]waﬁ%biiﬁ% 26 of the Iast

proces r i.fi ed, polishing statlons,

20 dfe 5‘&?%“}“@5% Jn hsemﬁ@? %tz%g‘fm&ﬁf%}@és@ﬁ MG IoRaITEPS 2637 and

t he 280h7 of Iﬂhd’f@sﬁioﬁthlﬁlg’\mﬁﬁ%@& cdnl k@ wasHefl BtEERAd-hftRlnload cups

l'in bi}ggig%pcatl rmtl ons each wafer relay

dev ﬁ%é respestiv ey Wieh san Pmoe!@fmt{eﬁ walgooresors 3426 pnd

r ef EX6R4TC Fuithermlohs the k&.f@@ﬁi’nl@ 262 3919'26%3 'o’f‘glestﬁlﬁf AotBhiRDunit
ance, W t h anot her enbodi nent of pr esent

cor
e%??g ¢ e begvagheddyithrlgad-andaunlond capy 382p amfb28é2p arqsmnmjy,
Can vfichBR Be hdvEd'@ tROWASIVaREERPRLA] 3510 1 nstead of

t he I|sh|n station 20. Fig. 18 shows a top view of
t he [P0k hi nEpeqolishingst@mn SEogFig1ty andsts anclifibd ewibedimefits
t he gp@lib | : gction
illust rlafcfel%ﬁag? iatng)lte n%i%g SF%&%’?%W%%%S P%ﬁ‘fq%egigrsltlé;t ion
60 coRseied éasltSapvgeInne@xf re¢ipuprating firechanisansifoe rIn th@ﬁb mbdifiedons
85 a 56a e

S BoriRiarb Al RRRA RO Gl 328 D St iy B 68
convespéotiye teear reipa@Btinghechriegh 610, 0fhid edifipdpélshing gtation,

3 teslhlggeri} rg ?ngng?? F%,]S&%}{é ntuI?lgal oé ﬁlsegp\é\q’ar{{gglxa‘g;a}tlgﬁ gwéﬁanisms 410

st ats thantraberef diewerfavatiey devides 281t he pol | shl ng station.

The 2 5516 PCT/ US2004/.012348 ion of t
ol 1BRFHG AR CREoLtH 46 BRI Lo e b Eehor e ations.
2b r ansphiilar tevib 6RthA Bf hidcRbIn@WhiRktin ﬁf%@ﬂ)'oﬁé'hufg stétﬂ')ﬁ 55 of Fig.
pol i shi g%@it tion to output polished wafers fromthe

pol i §fic Deag ecinmpcating mptiqns of pash wefirelpedaving 28 hare

thec@%pégmal@gjugl@ of the ry polishing station 60 are
ﬁ)@fosne ends ‘'of the polishing station. The wafer 5
tra

@ st Aithosierags o Eign 48 andel Segpelishingsiatiow 0 im a
| i ngRbrdFRRRAM UGB mgln%?oftf?%ﬂ?s%m gentt%P edeg{%ﬁoea SThe

si tuat ed between two acent rans er stations
2?8590115183& platiggf @) can ba nseidén the palishing appBatos h@)mstsatoﬁhe

4 a. vert
oF LR LA A0 13 A SRRl i e 19
I oaldaamid :vm:m afdie pochsl;ungsﬁnqnsﬁOmumm inthetthéirakiaf tllusgttded
V\hiigt%iéﬁ&connect ed to the vertical drive

[00163] The polishing station 60 comprises a set of four wafer transfer
30  stations 285a- 285d, three polishing tables 256a-256¢, three wafer carrier

assemblies 260a-260c and a wafer conveying device 480. The region of the

polishing station 60 adjacent to the first wafer transport device 150 is an input

region of the polishing station to receive wafers into the polishing station. The
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10 nechani sm 287. Therefore, the | oad-and-unload cup
282 can nove vertically by the vertical drive

V{}ﬁg&ﬁ&gg s 287. The | oad- and-unl oad cups 282 cralgklmi 04/012348

er carriers 262 by spraying D.1. wate
the wafer carriers 262 are positioned on the
| oad- and- unl oad cups 282. [00164] The polishing tables
256828 6E themelighingostaiion 4h gdecenito shd seenmdrwaftaesport Hevice

o Ui ot Bt STh Bk Siadoitlo bRl SIeREL MG e
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vever 4 a .20 conve ck 484 d
- TRUSRE Bty ot R aliast VR i RE Sefie 2B
carEack rwa@igﬁﬁiﬂaﬂ sﬁﬁloﬁ Qﬁﬁccﬁrﬁﬂﬁes{ﬂ IGad@idﬂIn&ﬁdch% 1231& a shaft 284
cony yer suc at e er r
eq u%H |4y e%’ﬁ@gﬂ’e mleﬁéanésin%i&n?:se‘ Bsértaﬁé 129 ?1‘31 g ﬁ“r‘f@load
t Wocup@Re s meakdd drthe R 2845 vadh 1§ ébr@@ct&ﬁtﬁ&heﬂ&rﬁdaﬁdnve
di stance between the nei ghboring two wafer transfer

16t Jpedanisn gs7.sTagretpregthe {93d- awrépadccalpr%% Fan mgyerertisally by

CanhbheerROs HFW@:B@&a%@m%BME@[B&PMﬁL%l&G cgllﬁ’sezm&?{ivash the
transfer stations 285a-285c or 285b-2

c onV&ieqarisgo2G2dyrpianing & b watehwherothey éfyfen eprtieraR2 a4,
! i Red N End-fibdiRupd #61 Procating dri ve

mechani sm 4 e reci pro ating drive nmechani sm 486
movié8ladhe waliepolishing fables ASweAFHe areslsp 60ang2d dca liveekmammdr

40 B g AR TORESL s N HOSREORR LA g vt

fo rswdmods 5. dihd fiohckevad dnd third swafarodrriens 262, @62temid @At ed

and. Y Fi
o Poudatss iR BBk SedeasRiasly e b St atd i,
hoq@ixﬁﬁngdfta&eoisalatgggggts})gdimwggégst ag IO 22660A 37tx\o f
2004/ 095516, PCT . met hod o
3@@&3 ng R SORVYHS d58ic ééi# GOgirgs wﬁvegsr‘?sé
2od esaa)ﬁvelgﬁg thIE hga zﬁlfd%rr@d?ﬁ@cdtlﬁg Hh@asmeolqgmsrﬁ Qe@) TRNred Haky) -

20(a e vi ews of ol i shin
st é@ﬁr@ha%@% ?éowéﬁﬂ)éﬁreé%q Feéﬁ%thge@vgw%r 4.§%§»1 i (e &g wer

wafc@fne}somlafegeqaaw stph&as TREGistdRdeDetwéth BRGERELAASItvb VA fer
respectively illustrates a wafer |oading

pr GEBISES, 26?:|1~°gset @d‘@tﬁm? pq 39@ fhﬁfae@sbeavmﬂ@me{&hb@m tyyg wafer

Pr QLRSS stdiohS385 ubleth ‘A‘Qﬁ@&vaﬂé@é el&g% ﬁoned
terrpor arily pOSI t1one over ng t

25256&nu1@5@tuslan®d tigogaser traesfpxe&tatnovelfgﬁa%éc o 2&59{28514 elihel n
] l,i t.Q. fi
el bl Y Bl MR LIS 0

tr aﬂsmocratmgi dnveceechifism 486.[ T@T6cdPprodiging ,drit/ehmew/}aﬁrsm 486
¢ arngoivgsr izer bmlgrza%se%i%%eszfé% -Zgécebatcf( e Eort'h " g linéar manner
by reciprocating the conveyer 482 along the conveying track 484. The forward
30 and backward linear motions are designated as X and Y, respectively, as
illustrated in Figs. 20 and 21. The conveying track 484 is mounted to a top

housing 488 of the polishing station 60.
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respective wafer |oading positions that are | ocated
over the wafer transfer stations 285a-285c,

WwESRELHA D\{(t)el y, by the forward linear notion X %C§/€§P%4{012348

conveyer 482, as illustrated in Fig. 20(a).

wafer is loaded fromthe first wafer transfer station
285a onto the first wafer carrier 262a. 15 (00168]
Nex{00166le wai methodofresessibpPater2 Gipthe aplshingantdeét sd to

LQFF&E‘ES‘%% ‘horl%feeémg%fg %sbsé 56“;*spec I):/gfg;]?ogéé%%%&g)are
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r espegthdein B(al ORIE WRAS i bAILG M thdfirs EM%sfer
St S 943

| i near noti e conveyer as | ust r at ed
i n FFitepn 2304 ento thEHestfriafes tavief 262ai s | oaded from t he

SR C i ANRAS AL AR AL SRR

carwafer goliRbizg p@idns avee terpmiisifiey tablds 2 %atli6e, m@g@ﬁ&ely\}@ the

mafer 0|IShIn 0 |ons a b
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18fw5'fbleca8@@ Q6Zh etikies tkﬁ:&‘frﬁtlvﬁlfeg%g%g ék&qiollﬁiﬁkﬁspaﬁllﬁ zfj o e first

war er, usi n SNl n a e S n

e Rlishing PBleSge b8t Heamtisfing Hacoas oty SREUAGoRS LEPletcd
zoDCthhéJﬁ?s@%fe%a%ﬁé&ézm hifed ib8 tRY giemifg Abletga.f i I St

wafer is cm ted, the second wafer carrier 262b is
i OB r onMNeRethp Hiafes RaTFiers LoRsr20 prsdrnsipusiity e rgpestive

t heyyaf fioddfig mgoﬁﬁéns%@a%am%@c%&d%@r the RaRE ﬁénrsﬁegstat@oris bgsb-

respective fer unloading positions again by t
bacmé,rrasnepm@m byrihe bagkwerdblineptaotiasny ef/ibe coryeyes 282,@@

' I 1H§§t %td%l Fién%jdﬂ%g “Thé 9&51? %afeIﬂ%ngdégicf tir%ﬁft}ﬁrﬁrétswa'f l‘%gge?

omt fer “carrier ethir
25t r 2624 mthsseswmbwaf@ﬂ&nsfet agionZ8S™Next , t he waf er

C ar blef Oz a2 61%%“2&@ %v ff gar}lérgﬁgae%&g ?’ﬁ“ tt%P§fo$edr a%ﬁiﬁ%g Eﬂev e

I'lONS a i near
rmtrespact}(zeoﬁaﬂtrh«mdmgwﬂyms b4/8]2q for\md lihdan stotie Ecbfithe dengpyer

OB iyl PLEE TS o 8B BRESTER SIS Bk CorMarl,

26 2eansfer station 285b onto the second wafer carrier 262b.

30 [00171] Next, the wafer carriers 262a-262¢ are transferred to the respective
wafer polishing positions again by the backward linear motion Y of the conveyer
482, as illustrated in Fig. 18. The second wafer carrier 262b polishes the first
wafer using the polishing pad 255b on the second polishing table 256b. After the
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[00174] Next, the wafer carriers 262a-262c are
transferred to the respective wafer polishing

WOShid0Ess by the backward |inear notion Y of t ,
conveyer 482, as f illustrated in Fig. 18. Thg§yﬁs¥%VUU3m
waf er carrier 262c polishes the first wafer by using

the polishing pad 255c on the third polishing table

256 BOISAfE @FoceH T His| firg Ayalgy is commjtess the seeond pvater parfiert262b is
vaf gfted Sorh @EURLESL tabiRe24aBI rd wafer carrier 262c is
lifted from ‘the polishing table 256c. 00175L Next ,

t he [AA7%r caNeM, thesvafg ZarPER62aR R caraissisned t thoresvetive
respaft hﬁ’l@adlfﬁgﬁo@ﬁlom ﬁ’@yrf?e l%%ﬁx%rﬁ BhSar %ﬁbxﬂg}f‘cﬁe@%nveyer

backward |1 near not | e conveyer
51| 682 pailagirated iFFig. 200). Bihe Tstevafiristnlqudtdfrom she sabad deder

fr OEQI‘FI%}r 651'3] or tge dt%\;afer%rgrésg% &Htxte)%azggzc to the fourth

waf er ans I ons 6] Next, the wafer
car [00e7y 26anﬁﬁma&reammadﬁﬂze262@d1rd imnkfeged eSjpeeticvidve

waf LN ositio i n the forward, |inear

ot 1515t SRR B0 bl B AN erfoteinc B e s s
20( ap)illustiatedfin Figt 200 @he fisst wafepisachdbd domttiethfrd wafehtransfer

fer. t ns e 285d t he second wafer

I&aﬁ%tboé‘rﬂgg HRKYP g@%ﬂ‘i}wa ‘hcafrllﬁrgg‘? %shion, 25 wafers can

be getugnt i alektythplates bade aézeh%zm atd tehbBged @dRheBspective
256a- 256¢, one after %g?’ sg‘ﬁ\' 00177% In a general

f or et PRUSHBE PRy by tha PR lineanppied oNbp GPINEHr 482, as
t abill@sra2dGn Fiyt18. Veeahird W@ﬂéﬁéa@ﬁer@”é@é hRBes gﬁﬁirsﬁvé‘i@f@
conveylng devi ce 480 and fer carriers 262, whére

N i eingihe prlishiag padgiar op aledhlrd pelighing taler2Ssc. Afier thq podishing
13vaf @6c30ofthaRaPRst: i @Mhﬁl@teélr 3R hfrd ke Eariveieat § 1iRd %m

polished to the first wafer transfer station 285 of
thefh?\ﬂp@llshlalgéﬁblﬁt%éﬁsfer stations 285 and the second

Waf 6115 aNSRRK e Gele 65,121 965 LR ROk LADSL MBERLS

fromthe | ast er transfter sta
wafvester yndgading positiantsiagais b2 86. ba@@%lﬁéﬂ@b@@ﬁjﬁ bﬁthe conveyer

1 A, e ) TG A bt SR LERE e Lk WRere

zoan caffec 2630 ta dmcfmdﬂ:rmﬁewmlhfeoitktmns 28daodi nents of the

invention are descyr] . An f these .
PoPEohg e By M EsretS e o iindors R ingospective
ap p)@erfaﬂb%léng]&smf)né:dg@m by tl:lé_erllﬁgmd hgéa;_ I{J@Q())Ii)mdf 8fei cBfveyer 482,
stati,on an are.to
vi st 1{5%29@?11 ﬁ%@ e ree@aeé &3m t%@u%@waf%r
r e&ﬁﬁ@f&ﬂ oy 285 DBAARY SecdBw Rt ﬂrfﬁﬁ%&gdcﬁlc@@l@ NInGRR fRhion,

21(a) can be derived fromt ol i shi ng station

2560 Vfgferﬁ e Shgprep trdlymofighed \%ﬂ@rpoilﬂarrﬁstﬁ@ﬁs Zx6a 120 o
I nghbdns, polishing station 65a, the first wafer
transport device 150 transfers wafers directl to the
f i d8Q17%hkf erln@agerdrdrfons fe poligiieg sationdOgpnpeses dpalishinge

POl ir3hin3g, 19+ AHAR N BRRr stations 285, a wafer conveying device 480 and N

wafer carriers 262, where N is an integer equal to or larger than 2. The first wafer

30  transport device 150 transfers wafers to be polished to the first wafer transfer
station 285 of the N+1 wafer transfer stations 285 and the second wafer transport
device 210 transfers polished wafers from the last wafer transfer station 285 of the
N+1 wafer transfer stations 285.
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10 fromthe first wafer carrier 262a through the | ast
wafer transfer station 285d in the sane manner as

W@E@d’ﬁu%‘i@ processed in the polishing station 1?@{/}}%2[204/012348

whi ch was descri bed above. In the polishing s
65a, the first wafer carrier 262a can be washed at
the wafer transfer station 285b that is | ocated

bet WALt he Wil sferenseito Hgse dHa). Bbib) aitd Hée)t nobibling 9gas 65a,
an d65%5a% 65 ™ e[c@&éiﬁ% thH %thepiﬂﬁo'ahﬂ&té(f %ﬁ@segtglgvéﬂ 1orFérg 0

21(b) can be derived fromt I ng station

by feseriRedngny ﬁéthlewllmwatmnamfb@msgt intheqoligt@Eppparatus
The ng

(o € oy OB TRRIAMNE Bhich 287 ERCE o PHEERAZHY o top
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65 bg)(] g t h A E@%E““F WALG! 6k of Fgfzgféc)s tbF ﬁerlveg 28m the
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wastoelts fkt Mfer svaie 62at NRdTe afe pBdREde h BS E@hshﬁig%tah@n 65a

| ocat e b en t he cond third polishin

Y56 Ofaﬂt? er[%%i@aﬁﬁeu%&ﬁ? ergfaaffﬁro#t%%?#rm the
Fi gsam3 Ma@herﬁa@ Walkes e plov@skdin ﬂf@ﬂohﬁn st i68 W iieh was

sta renDV|ng the first and | ast mafer

?fgaeg abaii e pelsHing Ngtongthe st oy o 2R rp be

st abdsAed 29 witbErdnkfeSdatiaesb t‘hﬁﬁﬁ‘ fROEY bHGYrEe ARPand
| oads wafers directly onto the first wafer carrier

26 Z5cuddolishingsiablentPooandtsobr ansport  devi ce 210
1 eg@m%mg ShSpdliskifs ithiton 650 BPFl'gh?l(i)ﬁc%fx piRdRed %fnrth@r

s are processed inthe polishing station
65cpofiptong statéonfaOrbytremefing the lestrwader te@gfar stitiop2§d. tﬁ@reg@e

I

ar e MR G o BEE o 1 AMSEAAMTANEGE R EMAES
aboagier RoRct Neafpiolateghoaesped tnathe polisBing statibre6 Fhi from thweiﬁﬂ r
BB R PE DER AL b Rl o AR mame
20p0lais Svlafdngaré @Mc&s&ﬁﬁ@h@ﬁsﬁd@stammﬁwmh iwahdaseriedabsve. In

5 ther 40 WD 2004/.095516
ECh RHishig SIS, B g WA GRons eaR B el tvater
washsieddtation e 8yethetis lotARBlcBkechtiad deB6hd%@a ehitdlisHife tables

| ocat ed bet ween the second polishing table 256b and
th@%@i’ﬁ‘q‘jd2 y§€rl i shing table 256¢c. [00182] In a general

fongo1sipe ppld p%mm% §e§tﬁh I69@§f}@§azl@dj @a@@de@ﬁsu ﬁl@m éheN

poli shing tables waf er carriers N waf er

25t r RANTIEIE Skatien 08 k¥ r@symgéhm? andpst wafen trarﬁfeé @@?10@@@54 and
t 02954 | ALGE 5ol‘isﬂfﬁ@ s%tloﬁr @5% ﬁae kst Wafig u%ﬁs?&lt gsmgeggoh&%s

pol i shing tabl 6, waf er carrier

wafeiers dizgedy @nt0§h@ﬁrstovﬁer285wr P42 andh ghepsotand afy transport
st %4/195‘?1 Oqg o@é@‘%vagég dlretcpg frpllg‘xgﬁ’é la}{i@va?ér chttfef Q@r %\%%ers are

recel ves ers ect rst
t r arspssed 1ndhe/p<ﬂshm5 Statidnrd 5t Hienytbe fishivafpr saratn 268 théBigh the
fer carrier 2

an 5¢ unl oads fers..
30 di ?aégfvﬁgr ?aan?r@gfcslélm@e sjme Jpanper as wagars are in tﬂe poﬁ’ggmg stsatlon
60, which was described above. In the polishing station 65c, the first wafer carrier
262a can be washed at the wafer transfer station 285b that is located between the

first polishing table 256a and the second polishing table 256b. Furthermore, the
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10 transport device 210. [00183] Wth reference to

Fig. 22, a polishing station 70 in accordance with
woebieksgpbodi ment of the present invention i TIUS2004/012348
descri bgd. Fig. 22 is a top view of the polishi C ’85 /
station 70. A side view of the polishing station 70,

as v d.inthe direction Uillustrated in Fig. 22,

is s% MGfer cYTiEhRO 28 cRfba ashpdatt therveafss dlansfe stagion R that is

L S R e A R

i nst f t Her goriesiornghe pelishise S@@Ons'ﬁﬁ@arpiﬂSbs;m hfgfeN
st at podihikOtabies 250 & Mt@;dcafrfe?mészﬁd Wéféﬂkaﬁ@fe%@ onds
|IIustrated|n Flg. ding a sec

Iy lﬂ@wteéer@aeal % ar lgreerdh@n % eThegolifhing statiah €bc has N

tr a fliey . econd set
rone " el S0 1A R oo FoRBRNN e %%5- In
pol itBhpalighisg stetiens 66@and mitaarxrsﬁ—w@fesmm%s eiceids wikrer

tra ar r
s arrewﬁgd nizérﬁlgﬂse %{}ﬁe‘%? ig?rsa 6‘8? d %F%Qﬂg‘f@rﬁatwns 65b
st atand fse, #89ast 28fed carier 2402 malngedvafm H@édt z@d the k@ ohd@afer

oI 't%ﬂ%:%&d%%?é?ﬁ) 256a, 256b and 256c. e second set

er carriers 262a'- 262c¢' can nove in a
r ecu[@ﬁl&]at | nyitheeferenicoly Figho, 8 gednthg20¥a 76 &@&Mﬁﬁéé Qth

devi to the way the first set of three
vaf 3§&%%remb8$?en@%e st IE%QX%\?@eﬁcﬁb%j %23 ﬂ%@P vigty of

rra n timrpohyhlﬂig‘&tatfolnwt AvédeBlieve @ﬂﬁ@gd)lﬁﬁllné gtg%r{?rgﬁ)g é@@:ﬁ\ﬁé@lﬁ the

conveying device
p ar g reciion —rfhﬁstiirél"edt‘%F ighe? 15 sigtargthe side @W@qfthfgnocﬁelwg:ﬂatlon
148066 Ukibtrithtbh Hd1Q9s ?ﬁ@%tﬂlsﬁlﬁé stfiorl 70 &8 b? iﬂ‘@eﬁ% thg g{)lrlsh

262a' - 262c¢' can polish wafers on the
and2RAfas et pig | érwreﬁ@ of thp PelishpB 6tatiobBL Theepspgmtg stedoyt 70

Theisseapmnd mat gt ggﬁ{rﬁa%%ys'ta@ign 50 %ﬁt?aftedd'ﬁglg,va §” %am%?ﬁ‘ré‘

wafers in the sa
devielsr orgyeyingripyicei48e’t a savdndet @fnibulcmfmetyanm@r deioine 2&5a’-

col T oor Ao seeoRls O SREIPLELa R S WaHsiode

2q Oﬂmwlngﬁamcméoi ndi vi dual manner first and second

vvaf a lied to the
" BORAL 0 o el G R R A e sdbag amprted in
t h ehé sanst mamelr eseb@fmdt SebfSvaPdr tméfer stdtioAdSd5812884 AR Rted

285 C Lrst wafer transport
2 oteiabRR the il ing b1k ASer, PFebrand 356 Thesaond sahef frsest
wafmf Nbhtrierss263at DamsS taT 6w ih s

tran ?er gt ati aEl)n 285a taq tﬁehgﬁ%&tlﬁé@?ﬁ%eg?%ﬁ]eersec%%a

Band"THEAFSedREge 670 erlapio the wasnige fizss bes of the® wafer carriers
acQaRslp6m chf mohe msc?x%{ﬁx%ﬁﬁmg %ﬁﬁﬁlﬁgglzeb@gaigew&{ﬂ?mg

reference to Flgs 18, 20(a)

f i 198Yieq@t0e (Thppeqord wefen perveringdevice @it i errdriged in anedic]
tr ansh@rto HedlrbiWarad %

transferred fromth ém%?lmg tagvv%‘grm ?h\g{ﬁétﬁéer Seg?néfsfo?{three
28 mafer cyriers @624’y 342ciahaolishawafers on the first, second and third

30 polishing tables 256a-256c¢, respectively. The second wafer conveying device

480’ transfers wafers in the same manner as the first wafer conveying device 480.

The first and second conveying devices 480 and 480° can be operated individually

or collectively.
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10 262a' and then polished on the polishing tables 256
according to the sane sequence described above with
ngzgdﬁ)@gs%to Figs. 18, 20(a) and 20(b). 3'rd,

d (2N-1)"th wafers are processed in the écf/’ﬁszowmzus
rranner as the first wafer W. 4'th, 6'th, ... and

2N th wafers are processed in the same manner as the
sectWd8Shaf dr thagndividugl gpaes) fisiand secopd whistst Wi endriWarie be

t he pbiighed ar8 BghpHECLRNEE MR t%\foswa\fgr tﬁﬂ%er\éfau@ﬁsez%a and 285a- of the

Si rrultaneously transferred fromt I'rst
t r afiet and sgeendisetn of pefntrapsfer stpgsy 28i,mesp¢p@w¢ly,rlsftthmﬁ1fseyvafer

car khehsr 8@@% 30 s @gs?réted fneﬁg%t 'Iﬁve f@{{%aﬁg'}]%‘l Y56

si mul t aneousl'y pol’i ngta
&c c oprpiangd fiom theﬁsseqa@nt@sfed elstcm Zﬁé dteathofist wifehcarrier 262a

e s R fine BRge ptes P sS i B8 s Akl

andase Wlthfrefeﬂeh@ th Figst 1 &E(E(aﬁﬂﬂ@ﬂ(b) wafterthe imyeyenw 1 is
d
conhEBRksitt frBlRe s o ler RATR IR e St el

m)t tramﬁanad &omahd fist \k/ﬁﬁr trdh@fel‘ &@ﬂidn\/ﬁby t©¥he dird WABr @arrier

%‘g p"ﬂ’g’t%ﬂ%g eﬁ grde SHingrgb %25;1??%%%@2&? ¢ Qag‘lr*ﬁalng

25 $caidnes déé&@oedtaw@ves;ﬁﬂﬁreﬁfren% wedigy. 19@@%%@2 2.3 HWDh,
sets of é%éi waf er transfer stafions 5 and at | easf

one vi¥ e gregagsesed A the sqpemaner fshefirst wefegWil.
equgth, 59h,01. sh@PyeR wﬁﬁ%r@pro@&@edflh H&tsal‘ﬂ@fn%ﬁnetr h&fe ?&Bhd

device 150 transfers wafers to first two wa

t r aW&¥FeW2st ati ons 285 and t he second waf er transport
19evios 86710 1 RIIRS e Eanka! &

tra"lr(l)sf e6§ stations 2%35 30 %%25%%9 eé&‘galra%&wm“% fife
st aXmplpngeushftrapsfgrredipons the fivet two ahafar gdnséustations2854 sl
fir 0 tra sfer fers

di rzggtg?fwe%“%w%g b ﬁ%?@f#? Fisple 145 5524

by Snremltanewglytphhsﬁed 93 thetmhsmm @bled I%mséce«img toth¢ Sey8ek85a

an m., t i shin ti Wafers are
pr gdgécggg%al?%e Fvﬁt%&e tPEH;Sp% ?@@ ?’i‘a%&’gt ion 42 WO
zozogwmgﬁslanmlédgaﬂ@@é&gm% Fid. 0D hd éwﬁéye{ssqtsztaﬂmsz’ of
waf er rriers a an the [ast two
5 R S Aok Db 23S g
rrarmrb@ﬁneaﬁ)r ik HosvnRERh MR ERE$ESprbdhtihPRoti R latSEMnhbiled
st ati on 70, which was described above with reference

t o CRiegtvep by ¢ singls reciprogsting fidve pepbamfiing stati on, the
fi |'[6(II8B]W0 B b @endpAE e KR p%ﬁ%ﬁn oA 53 %omgﬁé%aplﬁoo%shmg

at the wafer transfer ations 28
25¢ hé*’cbk‘érzé6alt8€ seteel I stalie é?‘fﬂﬁlﬁéﬂafm@ sets o0V it wiakey trenaghire

256a1iaRo s Bkd éQ&%e %Hﬁ%gm%; ﬂ% i %G?heré RA499] ntég@r

general form this no
co ﬁﬂ)lrall ey laﬂgerpﬁ@ﬂst Hiha girit oo @awagt dtw §@tt&n£férs N afeas ©r

g?gl{e: tg'%tzwg géfeg ﬁ%@g{f %{aﬁo&f%y AR e LA %geg{ranﬁaoxa deyice 210

east” one wafeéer co
48Gmonvkhethe whifer sfram therlast ¢per wafer transfer stations 285.

30 [00189] The polishing station 70 of Fig. 22 can be modified such that the first
wafer transport device 150 transfer wafers directly to the first wafer carriers 262a
and 262a’ by removing the first two wafer transfer stations 285a and 285a’ from

the polishing station 70. Wafers are processed in this modified polishing station
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10 equal to or larger than 2. The first wafer

transport device 150 transfers wafers to the first
w¥Ronabengcarriers 262 and the second wafer tr

device 210 renoves the wafers fromthe | ast t%ﬁag{()g“(rmz“g
transfer stations 285. [00191] The polishing station

70 o% Fig..22 can be also nodified such that the

sec ol AW U5t 4P A13&es GRtricg @GP wnd 2680 tthravahf the Bstwab emaer

di r egidsier bh@shs BRI @Sk el ar | Nd ced i
262c¢’ by renmpving the |ast vjcvaS%rg?&?érgehg%‘g?fgrg%%tp?%cﬁgsedmthe
285dPAUisking sigting 70, which wes deseribpdebersseith referenbé  RimaRf Tredis
pol i mbdifie sl1kih® a0 ' fer bLanst er
stations 285a 1a%dazé%a' tf?ﬁf%%gﬁk{ %a‘eéﬁ?rﬁlﬁ\fz& af’é/\gg%a?aé‘rebe

car rvehed géEovaferitsfeogationn28 Srend 286H° thanare tocaisd berfvessthe
ar e PEOLESSHEM.I € I shi tati whi ch was
descr itg)g)g algggt\e/délg\%vlgﬁan?e eeSF%gor?gg)Oﬁ T8 tgb.r]e %%b' In this

modi [PY18] pol IngtdengalOms ttiat imorifietl pelishhigkaktiwadprises N

carry d, 262¢c' n be was at the wafer

" e R, 2R or SRR, Bl e s

bet \watins 286 aséatderdt @mdvafiricotvaphigidstitaaR0, vakh &6is 25 G ger
form,  this nodifi

nd [[001 a general , ed
%m ieéﬁa? Edgors%%g?r%%%ﬁl ’Jc g‘?Pﬁrfg Laeitrapspert dpyicryl 0 dtsneers 2afers to
t wo tiefirst torb vhifenaireiers Q8L BAPS seBRd whisPr85ct iY@ er
tragsfer 285 and_at | east one wafer

25 stations
convay T syTs W?eése 8 g‘,e g ¥ WRfer gangfer ptaticang@8S.equal to
or [GMYHr t heae palishihetakibh F0 omgfzz Ja&gg glg%kdiﬂ@c}’ geu%ﬁ i the

transfei% fers to the first two rans

st atTOH Eiranspert ¢ryics @A Q Hansigus wefersidimelydram thevdst waf2d 0

f&rs DOR t '
152%38193]*?-2?"28? FMN e ARG SRS
t.

be feH%-h¥ialcrp piogessestia his madified polishing btatiet from tierfirst two
tr aReRPkinsEe VLG r > ers directly to the
s T e S I
secHHP6dpifie thespmmgporer adesfenariOceseaty s pblidingwakies 90,

di resih % : ot waf er..carriers 262¢ and
2670 e KAl Sy A el (g Infbudiifediistisning
ZQLI‘r\Igf sé\(;taloggan @aﬁx@mﬁe&auﬂg%sgéggg? 2(?%?%31;1 be %B%Qd e w8t ransfer

) ers are
process e%fs{c%ggggsg ﬁﬁtoalr? E’Sﬁte‘b FVed thgsesenstand third rodishing
fi rigbles206bwad 2¥6c. carri ers 262a and 262a' through the
t hi fer carriers 262c and 262c' in the sane
rrarmgptzﬁg %ﬁéﬁg@%ﬁf&w@e Bdigd pplishing sagipn edmmiges N
st glolishing7@blesdH6c hvoMas HeSEAkNGHiRDRe W

40 L8 22, hi s modiiTed 0ol 1 Shi WSl o S R st
fi Pg And alrlpastene wedergonyeyingaipwice ¢30h where Wais ke dhteger
t hequatesr hkansder, Beatriins: , Lol €
| ocat ed bet%/een the fi ,rrst aeﬁéég%?gﬁg‘qﬁ%ﬁ%s ﬁ“%%’ast‘% efr%%O
256 firgliwo y56p rapsferistaiprasiss and the sedond eateafrensporadeviear 0
26 26nesR62% s £ RS ~ fer transfer
stations 285c rsar_ld. 285%@‘2%%62%%”%%2% "ed between the
setW&land The pplishingotation 76 gf Figli2ean B6 Gbthando@B&Esuch that
30  the first wafer transport device 150 transfers wafers directly to the first two wafer
carriers 262a and 262a’ and the second wafer transport device 210 removes the
wafers directly from the last two wafer carriers 262c and 262¢’ by removing the

first two and the last two wafer transfer stations 285a, 285a’, 285d and 2854d°.
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10 [00194] In a general form this nodified polishing
station conprises N polishing tables 256, two sets of

WovafsabsGarriers 262, two sets of (N-1) wafer PCT/U52004/012348
transfer stations 285 and at | east one wafer conveylng

device 480, where Nis an integer equal to or |arger
thanWZf sThe first wafer transport device 150 transfers
waf o PETIAT ROoPSFA T modiPepolshing sietien 67 larfisitive wafer

secocutriot@l 69 ahdl AETHP M dugl Nl 58 A vrer craﬁlgg%%%c %1662168,%] in the

wafers fromthe |ast two wafer carriers
W t hPeEfF BT @8 Vb g grocessedsin thenolishingodtion D nwhisit s on

80 Idescrive

st naana i A AT e o1, S o ofsnlriSrgen cbe
Ctgf i Eadenramigrs 262¢ med 48R ash Ibﬁl g/admi artht wafeﬂ.@alﬁfer btagons |

i nstzgg

vi ew oEI & 2e85B2ﬁ| ﬁ% r?ggué &t@éeﬁtﬂéeotnrséna Secdi B! P%‘g éf‘%éﬁs &g&i

vi e es Qm@U§b¢ﬁ®m ﬂgtlsrrcmvafemaﬂﬁr,rs 2620 uh&26d’ ban beRRshed at

dir 23. Th shi ng

St g o g Pnctel U 8088 ent Rales et & asgied plimeosing oond and

des éhirdpsdishing tahles éﬁ@raad@ééd; 0 F| gs. 18 and 19 except

ha I rJd er .asse can nmove bet ween
o LoB9eh, W Eee SO, (SRS T e pREnSBtion orpraal | y
by aokighingrtablesiGayionets dEMiveger 48rkiers282,[tH8 %&@%}f(ﬂhk \ﬁ\%*é r
con (040 Il S a conveyiln rac
onat A SeEAS i TR e s G Gbyicels, where N s an
i || inttgeneqpell tbor Rir@r thad 2. Thefilshwas: tWRE R dGRE VIB‘@H

ass are unt .ed on the conveying t finsﬁeés ,
whi g;n}gfs o %l?czfﬁﬁé%ff’ &G Gartips Zﬁ%@}dﬁh%%ea@ndw\gafmtran@ort device

mechh]mmmﬁ&&%ﬁb@ﬁf BCthP 0GR chani sm 486
rmv&aﬁﬁe r car rol er gssenb%?eég%g‘gzgggk and forth
ear

IefeFaRe todiigngd endedce misgzmg gtatmmmm484

heac AR
o) gnat g Ao Rl Bl A b i ereseats T

Fi g¥ ishing sfatipn RO carrh@usedgnthepolmgm'glaapdtaté{ﬁm ofF gﬂldﬁﬁt@d of

to pol i st.ation 80.

vo SRRSO et BB Tai hoEhe wethe Hodiso e
20pr deeside gk termlishing dteiondD) Shviewgd i @b Idﬁébt%@ U iﬁustrated

d f
v 1 e £ MG EL SRRyl 1 J awluriaacn oo carerbe

28%1’fhb?fetdmee foi Figst 18wandder9 et?iﬁ@ﬂﬂlﬁﬁdfabh dert 68rid2Rscalbil 1dd%n
t %nglb‘g@ d‘%r carri ’Eﬁ%a Is transferred to the

i st YRR P eéiltrla PrSBEaNSAP> iindivigually byarvefer
I | netmeymgkimce%lal ong the conveying track 484. Next,

er is loaded fromthe first wafer
ion IP ge]r s?@f’ Visler samiey R devies s comprisopaicenvering triagk 484

262m1aan dehay drfve nidchant e |
tr an&éer?gdbn?% the fir stsnirg\?‘ﬁ 5ss I?%hra{teg 1}%%%6 The three

ba R PP d5eablisniq0cie sountsan the ¢re1veymgtramasfse,rwhmh is
cagdninedte2B2Re RS} U3l Do Lhe
pol 0T g SEISEREE AREmelabSh 4B, The HERdai e,
i om[: nism Y SREaves the piafer pdraerpledemhemomﬁdcaﬁﬁo@ﬁ intdéhear
30 i fa@hneVRIbRE thb %orﬁ%%& 84t B forward and backward linear motions
are designated as X and Y, respectively, as illustrated in Figs. 23 and 24. The

conveying track 484 is mounted to a top housing 488 of the polishing station 80.
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first wafer carrier 262a is lifted fromthe polishing
tabl e 256a and then the first wafer carrier 262a is

d to the second wafer transfer stati &/3%94/012348
Wb%m%%éggckward i near notion Y along the conveyrn

track 484. Next the first wafer to WI is unloaded

fir r.carrier 262a to the second wafer
trandPE 153G mestsinaustes hepslihise cadveso

car r descritR@ &athl ir6fefendd s fres. hedp ﬁ“s‘? at:{!ﬂ@t thdf&sig %fle({to the first
transf r station 285a to pick the next

pol i $HE I $IREGT 8RR by e disy Waf@afrelISpm‘adwmrlSQ @Rbthiss the
tr anﬁlﬁt&f/a[f@d:aF&r LB i§ faRRtWa] L Qfs'f %Qé; E%rﬁ W&ﬁ%ﬁ gy its

b forward i near notions
5?/ actiﬁr“i?g d linqap grpg o) Xiakoue thetdq»eve[ymgsmaclmm Ndx§ tllldilfaﬁta@hfer is
f Loﬂbédég fr%ﬁnctﬁé] fropRbar trér{s?eggtgtgg éa{nﬁgﬂn tiz{g vgag 6ﬁraler 262a

the second wafer carrier
waf éfd ghgn thedirstgter dagier R62arnistamnsferdd toaths Hat SRRRIAG table 2562

pol Te5 s Bl A AP ARG KRS KIRE Sl Lnsan ot lons ¥

the conveying ratk
C ar r@ wafkeg 2bing tleipohigsng fad 25521 dfrﬁthe nat salishink BBl 8,

d | hi ng tabl e 256b.
Bo0EY e ek el IR EE P B e e S sis somelests e
waf dirst wefer ommpibeedd i ;ls lifke ﬁgﬁl t’ﬁ[@ &ﬁﬂmg\@erbferzs%é hid @&n 1%9 80
I N
{ﬁenwa&’% ?%H%‘r%?]? &?3' Co totﬂr'[%o%eéps?\% tnanﬁma@pn gssmhyahe
285‘”‘*“’“”“‘”"“*‘%““" alké@?%?“@'lhz??%"* 458, Q0% W0t water
X
€ Dot Baided b e et et parter 266 thesettrel wfemichnviat or

sr aftsticﬁhFZSSb aNb)ﬁnthg R walP 020k he 1>§'iranstf<§? (ﬁﬁg %x% r§t\§{?a]%e?r
carI{q %F262b is transferred to the secon

station 4894 tomgpthe sexiweker talee mélxhed\mdi tien drdeddnen
t hewifbt dagidhabss is¢BhdRld to &@%&é}b@ fir rgt%?%r} ggﬁjg)y its
th|rd waf er transfer station St
i nfeEYard fipsar g19¢ions X plongthelvenieging ewkn@;};t r gc K ?2? X
E h?ﬂﬁ%%? ' ot R b Bt ORRFH 1R by polon Syl staton
20p r6 285k aefothresecondevafs ciyEieRDH/209 515% ﬁle@@gn?%t@ﬁ 4&1?1%1?%’835 is
o_the
L L L SN T B A A U R
al @hgg ttltaeconwym%maag 484. Ak, ?ﬁése;:&'@@fafeﬂdﬁﬁllehbﬁb%o\fﬂe? fhe
waf er us
Si{fff%tﬁfaﬁeé%‘%%a 935015 k25 o g e pelivhing kT b5 6c.
[[omm]Z] M@em ,aftef the polishB g PRcEs i g fﬂt%?e??s leted, the
2o

d wafer carrier 2C 1S

257 P GhRoRR g ga{% Ffgy %h%g Fsdtie Fomote swendmishionisbicspidandkther

st e R PN B e

al 8788 ﬁ%@%‘@ﬁ%wﬁw% t, i firstNeatar is uHendtd frem thedeesnd
| swipt eadabehb &It BerdtWHrL Sandter station 285¢.

[00201] Next, the second wafer carrier 262b is transferred to the second

30 wafer transfer station 285b to pick the next wafer and then the third wafer carrier
262c¢ is transferred to the third wafer transfer station 285¢ by their forward linear
motions X along the conveying track 484. Next, the first wafer is loaded from the

third wafer transfer station 285¢ onto the third wafer carrier 262¢ and then the
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waf er carrier 262c to the fourth wafer transfer
station 285d and then the third 10 wafer carrier is
s dtothe third wafer transfer stati
V%a&ﬁﬁ Eg lﬁe next wafer. Next, the first waf efﬂl:ﬁgéz‘f)o4/01234s
rermved fromthe fourth wafer transfer station 285d
by tr}gr second wafer transfer device 210. In this
f ashftdd, walgircaiisr 36 ipkenstseeditorihe thitt polpshingsatésl2 150 by he

pol i sdviRardtigl t 0

In a generaigl %%?%%ﬁﬁ“gaelg%@ﬁ ﬁl%nﬁ Bé? EYe %g% g( f té}%’g?f%@er
N pofad#idege palishesshg st wEe, usNg\ﬂm‘ mlisliag padexssc 26e ikl
waf eﬁolfsﬁﬁgg&fb@'%ggatl ons 285 and a wafer conveying
devi ce where N is an integer equal to or |arger

t hanl09202fhe Nextsafter Wwfpehslnnmsq@esf Is conaylee tAd@ird wafer carrier

tra f r tra sfer station

285%‘2€ N Pt OﬁSﬂfﬂé F28 er%?ﬁ%ﬁ fhepyib fhied wofer pmiopq@ls is

t2 ge[tmﬁ@rrsd fOrtbftI:foni‘tfb wafes tranwéed statiord 1856%9 @k bdkdatdheA8Rotion
refere

o o1 1L o e Mo hEELEREE Nt it sia amerionderom Hes third

errbodafamatrer @620tth cheffo@SeMdfer tRMSBE iR dn 2881 HRISKS ﬂtﬁceﬂdrd
stations can be used In

th hj
@2 i Set%er carrgg %éx?a fjaliec!it@ %g,fthqx} \jafeq transies statinn 28Pc topack the next

pol ivedfiérn Qest, eeifst vwAor iftems )
[oo%’é@]r #gl %Shl n st ;tll onsveggfg{ngglg%%swag%ﬁr a'h?f?r SYAt%ﬁagsd

Rndytsr 'H‘P#@r deyige 2 Iasis Eshiem, gvaerS(aaa)bec an be
der isscentiall® Folidhed o el §f§hﬂ% t§ﬂl§st25%5] 2%2: O?l]é g@%not%g’r by
|n?]thef|rst waf er transfer station a. In
t he @39 shi g 2 genaral dermg g potishing station 8Waémpri$s Bipsjishiig
16eV s 256 N first
waf er gar i eﬁvgﬂa%agﬁés 2\%&& &‘ﬁagér%r?igsg er)slsgaé' #%‘taﬂ‘éa wafer
pol PEEYiBE desticet48bnvisBaNfis zmuntega efquf[lSdi oMexger th&ay. I TIRS first
262 fe tion 30 285d
o FaleP gty b b S hall R M St hinawion 285
pol fushtheepogndavafortr@@port dmimce Di0wmoslests WhRe AROWS [aM Hhfer
ref g. 23. In the polishing station 85a,
ﬁén% ?t &}‘@P carrier 262a can be washed at the
ZQNaf @ﬂZQ‘ﬂ ansf\’éth nefe&tnlc@ﬂb 85D B)a2d(c)l Solishing @tta@(%s 365 ween
theacg {? hi n% bI e 256a and the Second
pol s ‘5’” 1% BO DRIgSENbIgBGHign are descrlbed Any

PCTdﬂﬂ&%é)ﬁéMsﬁih@Sﬁﬁons[o@@B@@ed ﬁﬂ‘thé‘pgl?sﬁﬁ"g%g
pol | i.Qn 85a can_conpri se II) [ ng t%bl es

St a
25618 d\ﬁgf@rpo ishing tation 282 Figsy @5 (ah mﬁi@ﬁ ecwsoﬁm ons

28§)oanﬁnglswwnegsé:mv%gﬁe@gveqi}ew ce 481, where Nis an
mt&@@r equal to or larger than 2. The first wafer

dR&05H t  dbe Roshimstetion S ef Bigv@l@resn baodarived fromshe
p@hslﬁx? didtRh 88 @?F%n% l'i}hxg?lgvrﬁg ?h(r% tﬁge%rtrgg{fa rv‘iﬁlgpaﬁa.

devi ce removes the ‘wa
trah &P@Phsf@teﬁtat@n 8583he fro0R0% trafibpertaiobics Mﬁt@nsfeﬁtwms

85k;0f ( etihwed fromth 0 i ng
ot SureCyh e RSt e R e el RpRhing
t r SfatiéredSadtaat the mrﬁ&&&r czlrner 262a through the last wafer transfer station

30 283d in the same manner as wafers are processed in the polishing station 80,

which was described above with reference to F ig. 23. In the polishing station 85a,
the first wafer carrier 262a can be washed at the wafer transfer station 285b that is

located between the first polishing table 256a and the second polishing table 256b.
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R R

the polishing station 85b, the second wafer transport

devi ce 210 renoves wafers 10 directly fromthe third
ier 262c. Wafers are processed in t

% &{4‘10??1365 station 85b fromthe first wafer thlg(thP%ZOOJ/OIZMS

statlon 285a through the third wafer carrier 262c in

the sane mariner as wafers are processed in the

pol i K2 st &t # eameraBfyrmuihe phiishiag sﬂ&m%ﬂa@@ﬂo@hﬁmew&ﬂ@hmg

ref efBlRE 56 R Wirg-

the third wafer ccglr%t;élrse%afgg‘gfeggﬁn eé {)’%ﬁ 623 fser

waf e@onwya%cfe@rce 48htwhore 1\2&5@ it&get b@tal fosor n@@at@d 2b %L‘Vﬁﬁs'ﬂ

the L?d?gd r, b and 256¢c,
[00208] I'n a gé"%glﬁ’é?o a&‘rsrﬁrs ‘i”ﬁ%‘ %"o‘?F gFﬁtW@ e pakgigr 362 geshihe
can seerndrade thingpoltidsvica 2] 0 rbiabve shedaers Noiﬁﬁﬁ@lﬁsﬁ@a"f&'tﬁﬁ§er
262 stem M\%y transfer stations 285 and a wafer

conveyl ng device 481, where Nis an integer equal to or

| ar dé9207h an ”Ehe pbitiehifig $tstton 86BOEFigt I5AVROBE LRV EEMIRD

trar}%&& r8§ tgﬁMl rst, wafer transfer station

285 8 gmoyipg e dest walgetranséer statgon 285d. In

r ermhee;mhtsmﬁg W@rﬁbfth@@cbﬁlﬁweﬁﬁsd?an

{300%09‘]&1 TIJF ol i.s station 85c of e|v1c;9§£d5ﬂ(¢ ﬁgong%f%rs
er (V&Y &ﬁﬁ’F ‘?%%i 8Hich o2t AYafern ag@raskssed glthaﬁoltsymg

r emetatiog8 3 eeor te Fhrst dathr k L
285a and 85(5 Ien Sthe Boéﬁifeﬁ:g%ggi%ga%a?}%ﬁa@he Eﬁwa? "r st

waf EFTIET s ﬁbﬁhF SPUP HEPELAS WbD's ane presbesed inviad pmitshmg station

di r ggt
s Iec on dwm?/\ﬁla‘?g&%rgﬁi %l%)?/ Wdt g \E/?I%gﬁ‘rffg [:lrge?r%\?lgzh g‘hliﬂﬁg dption
di r 8¢ e thirdwafeneartidri262: wafbe wastedmt the a6 &@nsféﬂataﬁbxszssc

L.l th
e AL o
car (50208126 24n & genetab fosmnthe pelishizg sason 86 QA %orﬁﬁ@se N polishing

Geaarrpon AulRR 20 ekt Bhediichtomsboand s aterne

pol ¢oskéying detvixe |46h vabe N i ifitbges bauapfoad: I&?Jr"ﬂia%@ %ﬁl%%rst
er transfer stafion 285b that

o RS E B i RPNt i bt porsraeniaon 265

za afJindSheQé&%d&VKﬁerZﬁ rtkievitBI0eh 8
cargier 252C 47 oS0 oneT e e R P B vty

éeﬁé ‘at the wafer transfer station 285c¢c that is

I a020d] bet I
Zggb 2500 T OO T e B o e B Bt oo

polPel I‘E‘%St%?’c"étgpé’ﬁﬁ%% ‘@}aﬁ@m@blnathefestl‘dnd st washri traysfeabl es
256Gtatibhywsise ﬁncP?SrSEI' il the é&%hln%émé{@§ﬁr @ti rﬁ?sn\xivfgf [ Stations

285 and a 5 wafer conveyi ng-devi ce 2 URISPETt a1
ntigyes 1 ¥ftrasicrsovagars fizac o thinirst Yafel beerierf26PSananas @roond

tr%%;%rg de fers to fir
wafer carri e:rﬁb 5—1%%&. &Q%gegve P AUYGEY dhomy 3&'&}& er
degdeier 2620 Wafoy ars ptdo%swhiﬁleheSpoﬂlS}ﬁﬁg $tieonl 838 roweth€ First
Capfke 5ar?1§12262§thr0ugh the third wafer carrier 262¢ in the same manner as

wafers are processed in the polishing station 80, which was described above with

30 reference to Fig. 23. In the polishing station 85c¢, the first wafer carrier 262a can

be washed at the wafer transfer station 285b that is located between the first and
second polishing tables 256a and 256b. Furthermore, the third wafer carrier 262c
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[00211] Wth reference to Fig. 26, a polishing station

90 in accordance with 10 another enbodi nent of the
sshoivention is described. The polishing ' .

\8%%@2&5%é8used in the polishing apparatus 10 SQ}@P%8&¥M2&B

instead of the polishing station 20. Fig. 26 is a top

Vi ew Q shipng station 90. The polishing

ot ateBhe G Et &F e fRirmsi aBopeiie i ingosteabrmemBe second

des canidbigiell pwlisiHing @bRS S9¥banli 956d 9- 22 except that each
mafgﬁgﬂz rler assenbly 260 can nove between two
adj waf B geserpl g fthe medified prlishing Satiandisv ICdua:Inip]lse N

by V@fxﬁﬁrf@ﬂ%ﬁ)’ﬂmgf WM %ﬁf‘;ﬁs‘lz%% I@qqxza%éjtrahsfer[sga%%%sz %85 and a

first and second sets o ee waf er ca
as s SHASEicaBveY BE e vist8 1, where 260 '2m iRt mualrte omarget theln DNThe

t he fﬁQWa?é&'n@H%)BﬁQlQ\lﬁée graﬂﬁgrs%\%ﬁeéigt?]t rﬁ%\%éérsc}anie?ggz and

second waf er conveyl ng devices

r es pescierans waferthassportalevipe diatinngesdird waferaBohaht 580 viBE
(notca@gpy\%) of the first wafer conveying 20 device 481
nmoves each of the three wafer carrier assenblies

260400280k | With veifeterk Ity Figa®s a@nkﬂshfﬂgrstaﬁom D0 By debdi@@ice with

n rly...the re(:| catl n mechani sm

gﬁét%%rt%“sw 5‘%65“ of e esedidatim ﬂéﬂ%ﬂgﬁq% PRtshéng satien

481 90 nuvlesusedmahe mﬂlsﬁlhgaﬁﬂaf&% 10=fF efg. ¢ a{sfeh@sfﬁfﬁﬁh hhes
260% ack and forth in a linear

26 i,vi dual
ranRgHon % F[l% %g 1% tol&"lﬁ‘é‘%/ ‘Hb]&F RAYIshiRg ¥ation; Mg The pelishing station
t he 9p bl sirsitdr n@ths palish@ sBBoh 0 8dsBlidedlwithlrOfetehSe mgfwg efdept
pro&eg@g&g‘%ﬁfers in the O|IShIn stations 80 i C
EATHESsmRAY H00rcaR Boun beiwean tFp gdjaceBt Welkf er s
1S anrhRiPEREQES8S iasingny b f ’
st at{mg%ZSSa 2815d 1 t h% ?W&%{g&%@%{@%&ﬁ%%ﬁ fild 431

262 2c' Thpbrst e seeandsets pbihroshiafy carsibil assentBiea 2RSS0
I N 4die69 0% 0B R bR cW?tfhg E@q@lﬁ%gg&g (43%? £9 483 n%t%g% Re,

pol i shing station 80 usin
st a¥idgsecoprd sufer genveying éemns 481 awiA8at, respectively s TR62a- 262¢

d bed
b0 R B B AR R B R E 155 ™ pGsiag |
2 géavise 481 fn@lvemea@ﬂwfﬁhqufaemmgamtsxaetssdﬁrbhgﬂzmmw ses N
I t t f N
Do ae @0k 87 638 1y 4 UReE oot Py abe e brrsSbaesrive
andne¢ohenisv #86° (n@mh@yn)mgt}ﬂev¢o@esvafb8 l:onvwghﬁ Bevidbel 481 aﬁioves
irst waf

| PRSP RO el o8t RS ss S0P iy iy bR gorth

t wdn wéihen ntansgrsf er stati ons 285 and t he second waf er
2t\c\361%$£t device 210 renoves the wafers fromthe | ast
5 r 14 AMLiod ot Broggssigg wagsin theumistene statond9)is sitiilag
St 3b the MeWbAVF pFolcehsing HafdinRfe 1'55?1‘31'11‘;1 Qgtlo% 0, V@lﬁ?‘f whi1€

first ~wafer transport device rans er’ waf ers
di 9&¥¢tibgd ahgve with Feference touBignaa. eWaf@esroan be proceg@iausingdhe four

26 Zafer %nif&%‘ﬁbﬂ 98§ah 983C & RS thh My MR Ehiels RPSIRE e and the

stations 285a
three polishing tables 256a—256c in the same manner as wafers are processed in

30 the polishing station 80 using the four wafer transfer station 285a-285d, the three

wafer carriers 262a-262¢ and the three polishing tables 256a-256¢, as described
above.
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10 fromthe polishing station 90. Wafers are processed
inthis nodified polishing station fromthe first two
wehelyeagi ers 262a and 262a' through the | ast
waf er transfer stations 285d and 285d' in thep(?gﬁn%zoomnzus
manner as wafers are processed in the polishing
station 90. In this nodified polishing station, the
first002 wafet swsret fosmsthis pelishingrtatint 2 comprisebl pakisived
at tRABleyBIEwd {ANFNERadl Al 2820, AN Ovarer 13
respectively, that are Iltotrgeg%%e O\/\S/ggr?gpﬁ’ggfwa%t ansfer
pol | $Hiong 28 panddwo B8 Er eenyeyingdedmeAsll, wheleils Biandntegbbaal to
256hy; 11,80216]- | form .this.modifie
polis hir%g st at‘i%hﬁq}é%%n%?{rgjérés?ﬁl‘%%ﬁ @itﬁ?agj?éﬁ‘iag%s todle first
tiwo Betvaiyftransioedtationc28Srané te s2GRd wadkd tramspsrt aévidd Maf er
trang tatd dt fer caonveying devices
481, él\zggerséﬁeﬂg%fggﬁj mﬁﬁ?gg@r’v 03"%%?%“?@“8?3 8rger than
2. TREIS] r st Theafodishing sat&p@0tof BRY D6 eanlROnddiAShET Bat the first
iers 262 and the

waf t he first.. two wafer car _

e v BT e b Rt R R s one epeTies

f r ora6Riand Hah® Bywemweth@the FiEsd B %Efegiéﬁfsfep E‘tgti(gﬁ?%i £A335>
can e al so

%he_ffool'%hifgs%ist ?i{ﬁlooﬁ 9\91 f Fig. an SO

odi FOrbHe SeEHmEREoR B WateeymePinagsesd ip thinmpdified pishiog

210 starjamgbHartte Mef ©oSyalircashklisychs Hm %bﬁ thxl%ﬁésht eﬂ@iag{ twhvafer
a war er

carriers 262c and 262c' by renoving the
t r aff@RYer safigny %’ﬁg ang%fifdaWdhe SPGBHNANNENES aderagre processed in the

Pr 0@eESawk stdtioh 0D ST RE nfddgdd ?Qﬂiéhﬁ{gssﬁgigxé‘itﬁ‘é ﬁlgptﬁjgé?ga%rtcggiers

first two vvajer transfer statio a an
t hr oPRAANARE29’ £31 b Wigshodatdhe wafer tramsfsr 28R0s 28bcn@G25Y’, i n

ishers vH?,QH&_rare‘?‘léca‘f@fb%fx%e? th%sfﬂ%tgagﬁ%?nggga%g Fg @a%inﬂ éhe second

polishing Station 90. 'S
st aPpleshingttahde 2%6br d wafer carriers 262c and 262¢' can

be she f gt sfer. stations 285¢c d
265t 25 o Beplshf B! Bl dOBRA BT R e d
pol pP&lishing tabdds|266, tR6 6ds afitd wafk carrif8Q82, 8o kéls 8f ]I KARK Bhnsfer
form,. thi i.fied polishi .Station conprises N

pol 12 355 R’ e R0hicEme BRSesS bl e i saual o
20620r lenger that 3 Dife Mstwedfarrahspartsheice 1 9N 0R4E9 DR Bist

PCT{WUSZ%OM 01232362 % ations 285 and two wafer
Y HY GE b A1 sggond alqr fransaprt deitieepd P remenss theo

conveyl

or Wwatkgaront thalsPiwo Miderftiahsbr safgs 245t ansport device 150
othe first two wafer transfer

tr S ers, . : ] )
st 21{63%1%@ Z\Q%L%PR]‘S IRE S'UIOHP TR 86 carr barrdgponedifies suclethatitbe
r eney@ Wate kR iich oM PifisteAStart |
262. 5 [00219 @ﬁg eplol I shi ngsy st aat %rg’glréé&@/gz;on@% .Easg%ﬁ%ran
?be PUITHEICABHPGIclY BEeking Hatlast pabr frams§r statibrer285d and
tr aRsporyafdR\%ERodesldl i e e Ao
the first two ) af e%dg%@%%ﬁ%gagﬁ%&%@aé 0?%@83%?%% gwo
sedwer tieasler statioand§Perand 3&al theough Gherlestove wafet berismEdcs
di r,8gbkye: fer carriers 262c and
2635 o AT bRt s et BB RS b pel B Ggfon o0,
wafle thig madi§iedpolishiag stetie, 285kbrd RA5acarric?88Pcand 2&856hn. be
30  washed at the wafer transfer stations 285¢ and 285¢’ that are located between the
second and third polishing tables 256b and 256¢.
[00218] In a general form, this modified polishing station comprises N

polishing tables 256, two sets of N wafer carriers 262, two sets of N wafer transfer
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10 Wafers are processed in this nodified polishing

station fromthe first two wafer <carriers 262a and

\gégﬁnﬂbaﬁ@ugh the last two wafer carriers 2620@{}{;5200#012348
c' in the sanme nmanner as wafers are processed

the pol i shing station 90. In this nodified pollshlng

st at first fer carriers 262a and 262a' can

be m%g‘ﬂdé%ng {310 Wl Sy i 5voes 48 horhsroN miniagea cqual to

285htr ltfgatthar 2 Tiechibechretngon dtNes {90 Shs@RY %ér 89

poliépl s 2b6a_and 256b. Furthern%re K S ﬁ??%t
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t abl es 256, two sets of er carriers
of (Kilecariers362gend mﬁsar»éﬁhesqemn.clmermﬁspandemmz Iwafalﬁbves

co n%ﬁé’tvﬁ‘i@rs@ﬁ’ébt?yel.?oré ﬁfls’l?s%ﬁafg éaisf‘le?SnZé Al e(??()‘éa A glélosfgg)

or Iargrer t ha rst wafer
t r artlg Wetwrengd the laso twq wefef transfer stanaSSﬂ; 285ar RBST sd2824°.

and t evi ce noves t
it o Qo R D R AE i A AN B e SRy
W t Fairiefs@bdnersl 2632 Rhigsgh BT Iaam/ozz&feraamksl %D fl m@tlh B

100 ce Wth mbodi nment of th
o oshile AR EOLABRGE M IO Bh BT OB iPR . g fit Horisid
1 00 pclaahlrigestatuse,dhe first Weferratricgd 028 aRPPRGL 8ddd e IWasiRh aFihd -

1 tation 20. Fig. 27 is a

top%?eg\%a%s erStgo oﬁ?é %gg %ﬁt,a&gog@@ beF—W‘Efn thegfirstand g

18i deccondpolishing bdled ab6asdhid Q%lﬁtf@&th&ﬁm;@%e tﬁﬁd %51% éhg‘zszc
ction V rated in Fig pol 1'shi ng

t he d %ﬁ |IIus&
st af 101029 oGn bs Wesher phthe pafer Hansis Fﬁa‘gwsﬂé%vdt%éﬁ th) a®o
deshoatbebbtwbdnthe &be{eRa %lﬁcﬁboﬂrgn é@le%%%%%g bhat first,
SeCﬁ@g nd third two wafer ~ carrier asse ies 260a
and . Dbpeensd fopothis magifipdpelishizgstatR8 Gomprisee N
connerkie nne
e R S I A Ly A R
2%84fr%1ﬁfef stations 285 ar@dwefgmfwgom/eymg deviteh 461, wiees NG 3AGhteger
P 2004 hi n tatlon 100,
e o B B 2 e R R eVl g ST st waters to
motthe First tvcamafencagfers :tﬁe and firaedond svafk frafdpert devitd ol ed
b in r|ve hanls 486. 00222] The
y rEHSvers er‘p%fgérg?ﬂtoenrtge% ] %rﬁgys'}]gg e tr a%sf err Ld

t od@@ﬂﬂé} bélitheefiarehdeeo fFigsSIN anaDera }idh@llﬁﬁ% ﬁﬁtéo%tz 1%02'119 ns g
e a an

2528 | i shi tab

SR e R R N

r emopmwatmg 106 €an Heiuséd in G YOESHIRY a;ﬂa%alsqe P P%f ?%s{eg of
: r. carrier assenblies 260a and

coﬁ'\‘ﬁégf’ lﬁa% Y13t g Xig. &7 ia tap vigw of the p@éelmmstméﬁo Flg 28

caly i sdesvie bt @Ghslhﬁlg?sﬁd@ign 169, Qs {EROSFahd (ﬁpecggg_gtl@%gated

betmgen the second wafer transfer statlons
1g. 27. 'The polishing station 100 is similar to the polishing station 90

30 described with reference to Fig. 26 except that first, second and third two wafer
carrier assemblies 260a and 260a’, 260b and 260b’, and 260c¢ and 260¢’ are
connected to each other by respective connectors 487. The connectors 487 are

mounted on the conveying track 484 of the wafer conveying device 481 of the
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285b', the second polishing table 256b and the third
wafer transfer stations 285c 10 and 285c'

G ing the second connector 487b conne
‘?ﬁ bcﬁ??&% carrier assenblies 260b and 260b’ Cli;@IquZB%4/OIZ34S

conveying track 484. The third wafer carriers 2620
and 2620 are also transferred together between the

t hi r BPlizhipg statiqny Hi9sasdHustetet ioFig. %%cmrmtam&ﬂmear rhdt@ns X and
thirg Jpefel t urth . .waf er
t ransf er es?tg %%GP%ﬁss@Z?%cf% i leggl’gc?s © rgmp ro%atmé AHLGPFhgnis 486-
t hi ri 402 Anecthe ﬁﬂBW@fellﬁnmmIanlamﬂmza’ irh eanvfred tapethei er
assepdpl i al o n t.rack
484, %%60%%3 e B P A S 2E B R ol e
pol i ﬁﬁ@d e aQCDthai@f)transfesstamdnﬁQSSH ad2Bsh’ l@g%mi)/\(ﬁzﬁn the
pro s in 0 ing station i c

s TRk 4 obliled o TR ool sl st s 268 ab ey
t hﬁtalmdhe mwymg‘ tramaf4e4 Sianilailg ke s%@oxﬁ%w&%h@férsu@z@aﬁih
ot V. 0 ctor 487 is mgve
© o0 ert el ERR KB rs RN i iRt BEragsions Atyand

Anot286b’, ﬂllefséoeﬁdap@lﬁhing tdbleads6h WRd W kiRfdSyBa haner £RLLSHE
table 256 in the polishing station

n aon s hi ng
00. a“? 8@%2 reFHi’ ey %ﬂco?do‘i"nﬁ‘eciﬁ%égqugwwgo drearafan
100 cﬁ@i&pﬁdsé‘tﬂﬁlek\lzm dn@ MY alo‘il@meec%n‘%? g fﬁg}é@%ﬁﬁg (ﬁ{lrdN%afer

waf er carrg@grs 262, two sets of

st at PERE 29853042826 riee W%ﬁﬂs@ﬁiﬁ@@ﬁﬁh@ beexee élezﬂalld watkrer e
N i $raddfer sBRiSREISSE MSSE’Othe%lrd l@@?%{agﬁgggc ar{ﬁqget {ﬁ)hrﬂ’?t

waf er transport device
fi r Sefer figpsiensfatipns28a 31143285& @tﬂe@n@c%@ thzrttlird bennsetaotsdc

1¥af ebnrebBNBHRAL fadLMSE ags%gbhés%a(y an 2t6§§ é'l\fvanﬁgﬁfffgjr/e%%ge

the last two wafer transfer stations
pol Fréfﬂq‘}gé station 100 of Fig. 27 can be nodified such

t hagg 30 4 t.r anspor.t dev e 150 transfer
it L0028, 50 A bEdibd YL R APRERE e Beh Shasnlian IR st
by tOethmueﬁhgd ofmecfesmg wafm lmﬂlfe@bhsthﬁr@rs‘cé’a@ﬁ govalitiong 285a
and station 100. Wafers are
pr oc%slg% ag&% H re%ﬁ%lc? Cde: %glef‘%fm thet caehapaiin] wafsr Gariete
26 | rcs:trmtami m/aﬁcrhrotlceaby teIrEspefida caiidctORR is Bl QMBLL R By the
wo waf.er 51 WO 00&&095516 PC1' / US2004/ 012348

t r arﬁgl wpatge lieqy fotion Fewiher differenes is Hiattyeamfens cars
wafm@harea ORIBE BEBBRG tabld 136 in ﬂelpbﬁﬂlhrfggta‘ﬁbﬁﬁb@” 100. In
E@O%gflgaaéjoﬂshln station, the fer carriers

cagrAl fEnathe plighiag stetien W&fcempmeaﬁ%pcélshmg
st ahbley 15 6287 @%@N&%a'it} r t he
first, pol | shi ﬁg tabl e chigg?ga%g ?Vﬁéggéggﬁg“}ggﬁ& S:i‘ﬁr{g

2% apfationssgfy and gng W@?Q‘Bﬂlmmmadeg@n @B hIwherer¥s anhntsger equal to
modiridred tRRlol Sk Bekt %ﬁ% 'tr%ﬁ‘;/\)arg IRidSRD tljz\aln&gri gffPerS} ’%6}13 frste

tabl es 256, two sets o er carriers
of tNo wafes fransferstations 28§ and themecond $afenttamspert deier210

or Y Eeg e G L Bl in T pHRBORE - devi ce 150
tr d0P28) s \iEtfegrolishing dtdtenfl® sfFig. 27 can be modified such that the
30 first wafer transport device 150 transfers wafers directly to the wafer carriers 262a
and 262a’ by removing the first two wafer transfer stations 2852 and 285a’ from
the polishing station 100. Wafers are processed in this modified polishing station

from the first two wafer carriers 262a and 262a’ through the last two wafer
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20 2 6200238ld 2dne'genamnl tfdrrm, tt&samedrﬁ&hpkﬂfshla

two wafer carriers 262 and the second wafer transport
device 210 renpves the 10 wafers fromthe |ast two
sfer stations 285. [00227] The poli
\V‘?fzﬁ/g% ?80 of Fig. 27 can be also nodified suc 10?%23?4/012348
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t hi SEtipes288 ﬁndwgletveﬁ&r@sn@eﬁrg davide 2856 0/herd® i QP BRGEr dfiaBro
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85 devl ce 481, where N Is an
1|8nt ‘3’3%?3 ig&ﬁtq\é@%s‘?{w t}/aélégr YRS 285.The first wafer

t r al9RYAt daue pelishing statien sFoRdFE Sgrvgt errﬁbeta@somléfdfsﬁgh that

t woy) nsf er atiagns 28 nd the secon
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a%éﬁ 4% “of Fi .y 27 ¢ ag%%eelbg%gﬁgﬁgﬁéaﬁl’ﬂs i
1538% prﬁ%ﬁ@ﬁ g thigraesified prdivhinestatta ftonmtms ffiest swo
wvaf\ezrfs tebinsfREdtatibond riers
an%égrgf\: and t?ﬁe%s%ggﬁgg%agheé F%gﬁésgé‘?? w%%{/?agéerﬁi%z

Hthe Spmespanngs asevatery alferpmnesshe inl thspoliskivag Wafi®t 100.
Carlh igs poliRRiag ssh, A8 20rq Ml G T AT LR

and the |last two wafer trans er s 8@3}"‘3 d at
285RF Weer tasfyr statiopg? Feand 285 rhacas $®dted BettBirstheBbid SM

po"tﬁlﬁmdﬁghlg%é[)f%’gsébr Etl%:e first two wafer <carriers

262a and roug e last two wafer carriers

olis stat] on 1%%@(??0?%?& 51% WO
D OB B A Bt I D43 6o b7 10 st Nrwafig canster
st sietiong ,285 el Cfnem&fer‘oarf\epmg AevibeIH, vhAENAh, x%ge%@r edafio
be na.% th f r transfer stations él
'f‘ 91y tt?efmététrvrﬁ &5¢ tramgfersamrers setho fickt
potwosmfagranaﬂ’ar 8RioAS58 AAdhe2RBbhd vkt ﬁ%&ﬂ[@gc‘; ?ﬁ) third
e

r|e and 262c' can be
2 \ABITF V?S frsts b?s"("ét?‘? Gaktwogmderpapriepg®@: that are 5

30

| of@ b ishi A
0[ glﬂd %g‘%‘ﬁﬁﬂ shi H%stﬁt‘f&@{@f@ oRff e%g%egll%e?ﬂ]tﬂe‘? 'oﬁﬁiga suchetﬁat

? fiystye E)W@Pﬁ‘%‘éf"@?d P Uﬁn%ﬁmfeme«btly tpdei firkti thg wafer

t aiahe e
of (N- f‘%ﬁﬁéﬁdggﬁﬁ“ﬁrﬁﬁséru’“ﬁ%?réﬁas S doRist Brampmssdhe

c d’Yﬂf@rﬁ Higeptly dipimcthe hg1tyowradir eaiNets2620ardB6@@ Sy removing the
first two and the last two wafer transfer stations 285a, 285a’, 285d and 285d°.
Wafers are processed in this modified polishing station from the first two wafer
carriers 262a and 262a’ through the last two wafer carriers 262¢ and 262¢’ in the

same manner as wafers are processed in the polishing station 100. In this
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equal to or larger than 2. The first wafer transport
device 150 transfers wafers to to the first two wafer

V{;§5564;%5§51ﬁ62 and the second wafer transport deﬁ’dﬁﬁsz%&ﬁmzus

renoves the wafers fromthe |last two wafer carrier

262 [00231] Wth reference to Figs. 29, 30(a) and
%?@ ?. ol ishing station 110 in S accordance with

an ot Fafitig Q}HP% siptiest thedflstpyrager @mletsr%%mndcﬁ@a san be washed

d Tt
tﬁZ°§l§?f‘§%ffrn%fep§%t§?‘5%gb%oa%‘é?“b"""’a*%fg 4B iy

pol i H‘P‘ng@f}a’?g fé c92pbapng 25629 Fugheambmpthv tlmw voffertchgiers 262¢

| f
Bgl : Egﬁ:Zﬁgc 3&1?{3& Q&gg&?{ th{\b&‘er tfa%gt%ﬂ)ﬁsédog's: g§580 g ig%e%goare a
fediqwt\’YWé thei seemt! |ao<hthUd |pb]13hxmgrtaiﬂ&256m atkd 256¢.29.

F| g ) i t
252 “’%’5 | vl R s B R PR S rtiesag
%29 q@smxm]abwa% pab scstigofrzrg vwafeatirtiers 24%) W@Eﬂ@s{éfﬁﬁsl)&rafer

Ir ni,t 25 olishing unit
b oo AR  onER88Rt e Bve NG R0R T Bierg i iteger
t tr armﬁai to mgmaen tba:hh28E& firgt vﬁa@?@ﬂdsp}bﬁfdgﬁtcé {@%ﬁﬁglg wafers to

a r ransfer station 5c,
B S ohRARB g claplelsrigh BrEine Seand wriepBtiabor Guiraats Each
pol irehovegthe walfer? r@m GRS S HaRkr BRHi§DENY table 256, a
waf ?‘?0 ﬁarrl\g serrb 260Q. Each polishing unit 252
1 her Wihiisrewe s Bt 29e30e e 89Ehepokbig ssioh 110 in

oI aadordageelimitt andher ik
267 rgJT vqlt [ ?1 Eaf tadlgg%m gﬁgegf%ﬁbﬁfﬁgxg%%%éﬁ? | ca?
dri i?%‘ SHivE AP hf%g be yyd ipihg pplishing a@pmtasvo efftigelcihgead of
15 hetmf)mnfgasﬁa&ﬂoﬁao apeNPky 8@,@?&& 8 D ol&’s‘h {C?'E‘ ?{h’ﬂ Cp‘é$

268, which is connected t e plvo
dr i v¥@hie 8 Rida visi cfe@olishirer uaft@s@ of the pmfng staabm L, a@Gidwed

of hRe yekBhn %gl'h[s'trgﬂ'ed gﬁ]ﬁg 53l ¥%; e%@&(g;:ls ahs 2 iRV Eand I polishing

pi voting and verti mann
pi vk’fﬁli - @fridewedrin ﬂmaillredromméﬂlnmxdtmlnn Fip.269. [00234] The

fou er s 285a-285d waf er
c ar . e r 2%‘5@8@%@1@ g5t éo%ﬁpa?ﬁﬁ‘%S% &?ﬁstpﬁlé%%w 2% an
2(1;25&%@1111810%11'11@%&&2'5% JtatRird psIBhing@hi€D 52! & ﬁﬁﬁtv@ﬂérz g%rgfego n
the la r. station )y
C he ol 2P i 48Rk rSbE et bbb A ot B er statton
card8berasd 2 6Rathdmde ttanstegationbBsuv ng manner. First, the
rrier. 26 of the first polishing unit 252a
tr alﬁé?éf abqoppgtis ?‘\k‘?&f"éﬁlt 2p7 GPHPIES # Polishingable 256y awefeer
st akirien &851 260 L8 pSBdH i AR
285b @(:SS 35 §1| vot i ng p§m)t ?}%ﬁlgﬁg%n?nair F&{Wqﬁ{ig%?&?ed

25 n B h pelishinganis 25?cﬁarth¢reaonmas§§ agivotihg ase2®hd

POlpivelih§ hadi I fers. i first

waf er f %]O r% t f?g aé%%@ﬁgtlr%%ﬂgrﬁ{t rcgln&sr{vg :‘ih%s Sllnoir;b%Z éll gl B p lvf)gng
t hé™R Ab7 epriggisihe piaten adreier 3é§$eatb|1302ﬁ0285® plmy)tlng shaffi zas; wmgh

0% Qi ALk 20

{ by ecfeddp fhe v gLl W o RN Ak oFiERerfis. &

f i Pafer caipierad62fof imwafe cinier mssmmp @6(1 caars hesved ndfiv@ig and
30 289G+t R ﬂaﬁr?erg Q}l"{h(te BIVO 1f1geermdt -Ve Icaf rEveSntqe% an?sr;n 269.

[00234] The four wafer transfer stations 285a-285d and the wafer carriers
262a-262c are arranged such that wafers can be transferred from the first wafer

transfer station 285a through the last wafer transfer station 285d by the wafer
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285d by its pivoting notions e and f. The first wafer
transport device 150 supplies to wafers to the first
wahers/obsapnsf er station 285a and the second wafeft/Us2004/012348
transport device 210 renoves wafers fromthe fourth

waf er transfer station 285d. [00235] Pi voting notions

of the. reier ontrolled
i ndi Vi d P% '%?f . @ %?Jé %merhgc b e wafy garrienb2a of the
pi vofiishigplishing onis 2 §tfa tiahffer‘élaff@ﬁ waR TolBh& firBwaf@F ansfer station
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be p%sgt eé‘ets%coigwﬁf?é%@& SRH9TE385P oy s pivpting metiaym a p@D, as

at t ilhlastﬁaaadan lFigTBO NOO2BEWair ORLiI0E21061 (RE Q6 o'ﬂgnng urht
V\@fei bl 1[ﬁrhle@p ng B\e\,fgtStatrl on 110 is simlar

et hod® §F° GUEPR oviasteraderifiom the sqsend %&fﬁﬁgansieaitatmﬁﬁb
80, tasheiBe Waﬁeﬁarﬁm\éﬁtloﬁ"@%@ by &f gfvgﬂﬁggem%t%ng L ?nd %3Next the

exce‘gt that each wafer carrier e poli

st at VAR cairey 2p4cafdhedhisd prlishing upié R faseimilarky tadsfers dmtﬁrst
waf eyattd fedis HRMthisd @Eferot%si%ls§atk%¥l 2858 t04Re foﬁﬁgglgf‘er Y&nsfer station

pi vat i g nmotion while each er carrier
pol |2§|§$i Y its pixplingngpns g pihs fﬁﬁfﬂm&rﬁambmﬂe\ncd mo supphes

) aqgas el ol LARRELRK Shall 03 .00 L] St eoh

i near notions. Sinultaneous prvoti
waf eviea? H imevesomders ﬁmrthb ﬁvurﬂs anfer thrrsee btatoh 1854, aI SO

pref b eous on can | ease
Phe RoE, oo eI SRR e A oy ik ng
it plts%\edltﬂller ﬂta$ prtefaaedudfowevar,ahamﬂwp:xv«?cﬁlg%ﬁ)&oﬁ@ofbﬁe wareded
Wi t Sopas,: S he fers on_the wafer

car P?@r@s& %%I Chr?ﬂlﬁe 5‘6“&3%4‘ ?ffecamse% C&iot g pivoted to
162 the[sa@2 $/4fer tmnmgaﬁem 285 4t efersamt BiRePO! i Shing station
110 @?%rl ngf ng hi n units 252 and N+1 wafer
trah 8 B walkfsiig thgpolighinggation d Ldis stailar
or td the gﬁfhoﬂ bﬁproé.’essﬂ@%aifefsﬁﬁ fthe"i%ﬁﬁf gé'tﬂf& P8, bs gé:s&:gl:?eﬁ above

fers to the first er ’trans

st a?’?tg ﬁeqéggceéﬂ & Praexsertdhad corlifverfertopmien Yorin tiwelisingggrion

MOMEtEank
Gttt on 560 "L 0SaRT T Wlfert Ralks VBB LGRSy s

209 TESRFCHYE RHIBRIEIneadios ydHe ?mtwaﬁlf@amﬁr 268tin polishing statlon 80

EN; ?ingr@%gstr vﬁfgﬁré 'bgigvzegégvot a[d%é'g %%Eeﬁ%%éréggn{)gscﬁ%%y its respectlve
PCTHNSS D otigng 1 SBmdtanesus pivetifg m@]tconpuﬁ Ithes;lmferg:alggerst%f% Ravahy/a
re | sfer ation 5a from
e ey R 1 e B hoshl RGP B oo PR Shanere the
t hi trosghtiut pifie pdisﬁmg |fstagon B0etyi kg 101%3&15&52&251@%?& carriers
ar the, fi uni t a throu
zstchej6Fas?gg\%£efd AR TN rF ag?oé{nlaaﬂu 2’%‘5 s pij the s f‘ééﬁ%‘ersgz
marenewnlesleddibmrtbe wafer @igees®ed in the s polishing
pol i, shing station, the

st 110, In t h

?I% rZ%c?]ar ri Ot SRR %’Fm tng@hlsl?’?%ftatﬁf@l §18ispmprisen N pofisiring
c amnnezmhwmafemnmf dtiohs ms&@ée s @h i %?@@9] %g)?t
Is.l ocat en the first polishing unit
théargf‘éé%& ﬁuWﬁé@rlﬁrﬁn&porz@%ce lf[Oawzsfgm waferatogbnirstl

30f OWerthﬁhﬁ'eﬁ%bﬁ bedafahd %@bﬁ&vzﬁéﬂﬁn%ﬂ(ﬁ%mg blsder%moves the
wafers from the last wafer transfer station 285.
[00238] The polishing station 110 of Fig. 29 can be modified such that the

first wafer transport device 150 transfer wafers directly to the wafer carrier 262a
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polishing units 252 and N wafer transfer stations 285,
where N is an integer equal 10 to or larger than 2.

Wbeobdi/msitewaf er transport device 150 transfer sp#giugso84/012348

to the wafer carrier 262 of the first polishing unit
252 and the second wafer transport device 210 renobves

t he . t. waf er, transfer station 285.
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bet RQBHREHIIts 23%end N pvafer travisfed statidris SRS, veheteald isem in Gl equal
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and t@508rged tAA2A 1Thd fks@y SGMRLHort 61%{71?% }# Oﬁlbaiﬁggtvgafég@ théd

pol i shing station conprises
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devi the fers fromthe wafer carrier
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Ipol pasherRg2eafabe tird palishadg vnit@s2289 AByIRE He ULt NEF L trang,ger
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modjfi hat the first wafer transport
15o§t%dr°§%s8 ? % ?‘2’&%@% Bf Broa‘?sﬁf‘éilc‘fl thjs medifierbpalishiag stetion fran the
26 2finsf watbrerahb i sstatidl 28 SO ihRG o Pt ond
waf t.r ans}g#]rz% Hgt Vi ce 210g30 ervga%n%\%gréﬂ{‘%ezk&gp%?@n{‘

er.
di rpég‘tgff“;}g s T MAnef §seyaf@s @ podcessheintthé palishing
polstasibh mp. URithis méaried Byl ks . first and st
nafer transf er stat| o?s‘l%glgg%égﬁlg ﬂ%gg%lé {W%f e iﬁ?‘écan be
pr o¥asked the yvaftsiteansfercitation @8 rohatshlorme dstieab deanhd Jeodndtne

walfteifrd gokih€fabR828fhablhe, first polishing unit 252a
thr&lﬂh theéevvafer carnri e?c'2620 of the third polishing

unilt924&k v@zaw?gm@immﬁs&mmiagza?ﬁq cAfpERed 0 t he
samBli [ OCESS [ . pol.i shi ng
I el 2 NP R 5008l hetelf smaniearmauel
f i Fqr lggrdhanch  Fliedirst26a taaspoh devies TR0 raabfols b forVVRf 158

25t aRShek, & f . that is | ocated between the
178 VG LR 0L il ot POl St v
Futheefarofien theheafbiiarribr B6d 6 the REHoREhiRERG Ban be
V"a@h?ﬁ at 5.1 h(ﬁ.spaf eé Ar ﬂQ)Sf er station 285c that is
| ocat 64 bel (REISEHE Selebhid offig 2hrande fyshar siidifpdisad st
251Bb figshera b ansp O ORAR] 150 rafsrHE REFA) il | i
'm?é foifggépol [ P%I_ ng station conpr ies es eﬁﬁﬂgéﬁ%fiﬁ%ﬁamer
ur ?s : I QNG Wi 2oPa enddhe sespndsivafer tomsp@Bfyicales e N
30 | srembvdshiied@afers directly from the wafer carrier 262 of the third polishing unit
252¢ by removing the first and last wafer transfer stations 285a and 285d. Wafers
are processed in this modified polishing station from the wafer carrier 262a of the

first polishing unit 252a through the wafer carrier 262¢ of the third polishing unit
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equal to or larger than 2. The first wafer transport
device 150 transfers wafers to 10 the wafer carrier

w630Rfoothe first polishing unit 252 and the seg (?ﬂgszoomnzus
waf er transport device 210 renpves the wafers

the waf er carrier 262 of the Iast polishing unit 252.
002é15r4f; %h reference to Fig. @ﬁgm i shing station
120 AR EE HAREEaN R fhWa 8’&%&{%?06&% fraplishio stakien 110. In
pr esmﬁﬁmediﬁﬁfﬁdhﬁlﬁng SaiiRSHE 'ﬁp&q'afe?_%ﬁ}@@?@n% 18 'a?{fle
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(0] e
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fromtEereg%I |sh| station. Preferab i nput ‘CY

and P4 f’%‘mﬁn (ﬂhed?re%eﬁfén]ff‘ép%ﬁ|dﬁfg>rlgftdaﬂh9 rpommlmlon
1at - opPasi etiséd ek &)ﬂlsﬁlﬁ'@aﬂ%@}ahé hb BQFLgsf i%gtjeé)d"o C}Lgﬁﬁéﬂlg

The waf e:’E transport device 16 nmount e

| i n&gton +h dile- 3365 2o Vseu\f:qf fhﬁriatllshlh&ﬂmelmt rans port
devime4460 qan dhe a
rackigs. Ao plRihe ol LR Rk L AT E
16055¢89d Pﬂilﬁ]ﬁﬂg it 25 lbra@dx etviater rmporo dbvaredios. Thovber trmport

2004, Coust s BelP bR Bdhe A7 bRt ou s

2@ onptlibgad tansfers wa@rm foonathewvagu clrritfd @624 dnd 26286°f the first

andl et a tine.

[ 00D A e 8 B B o et v neroping
Vvaslilnl‘r@ 1Bt #he :Ddfsofi tgéﬁcﬂlsﬂlﬁg Statiads] 20 lalijd&dnt @ttﬁﬁgisﬂwﬁeg .
31 r,.hol di.n 0 tlons 56, 166 and 5 176 o
S et %V}CSHEQ igj, PReked e lishieststafion togeing Baterinto
be thé palishihg statien. V‘er%lide of ﬂie%ﬁﬂm@%éﬂbﬁ 'T§0 Q{f?&:ent]t@@he%agond

ag,tre sent o th g washi ng stations
=t es% Bt %‘36 0528 ahf@at enl eétilaw@aemams b ougput
St aioligied lﬁ?erﬁiﬁﬂ?ﬁ theSR3ishihg Shtidwy b?éf&glﬁy,r{ﬁgﬁxg&seﬁ&i%né %
wat er. or cleaning chem tCa

q)‘%glheqcﬁ,fg tmoélﬁh%q;t@nqﬁguo are at opposite sides of the polishing

station,

. [00246] The wafer transport device 160 may be mounted on a linear track
30 165 such that the wafer transport device 160 can move in a linear manner on the
linear track 165. As an example, the wafer transport device 160 may comprise a

robotic arm to handle a wafer for transfer., The wafer transport device 160 may be
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10 portion of one of the wafer transport devices 150,
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fi risdpevsirfeds. Haoh bdi@rafl i@ hss¥bie Q7§ﬁ;pféf@x‘éblg%¥éll% otdi%he

second gfhl SQ' ng unit 25 b. The first "wafer carrier

26 5516F Ot therdshiga érblASo ohihsgesaentive paishisguhieAS hol i shes

t hqo6asopt WAT@shodtsy | 5L RG : .} he

ol b bg T b orosT bR E RS, MSbiRA: Sanih £ o
25001 P EHIORY WE srfergrcede Fighdl. Jdish adirstadaér is transfemred torthe first

POl a$H cRFick Pé j QU n fer

Car vy o sk 2% ofaicTul oS Bl b BT RRGE IIer

| i fdewee  Hordthen theofiissmiforcatrien P62adbishes theiflrst wuldresing the

| oadsang- ition hep the wafer transport

de\? i éeﬂ%&? H? ?%ﬁg} t@?é&l[sh@gé@@egzgg a'\l\g? y & SepQRgRY ?fIFFels second

wa trensfereadrtd dre s2GRd wafd cartier F628°sdf tROirbtSIoliGngitiit 2538 b &he
30t 0 ﬁﬁ'slg Safey ?rgr?s%ort device 150 and the second wafer carrier 262b polishes the

second wafer using the polishing pad 255a on the polishing table 256a.
[00251] Next, after the polishing process of the first wafer is completed, the

first wafer carrier 262a is lifted from the polishing table 256a to its wafer load-
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10 wafer carrier 262b' of the second polishing unit
251b. The second wafer carrier 262b' of the second

wabhsfab4xgs unit 251 b polishes the second waf er i
ﬁ pol ?Shl ng pad 255b on the polishing tabl e@@%o?#mzus

t he second polishing unit 25 I b. [00253] Next, after
the polishing processes of the first and second waf er s
in  idemiesd pasitigroanddien tep atpit trazsﬁorbiearce lé(btmis&tﬁdc fhtshe

firsg f@ﬂ@ﬂ%%@ﬂ\ﬂiﬂ{l@fa

the second poli Shin 1ﬁ“{JeIr‘ngt bfg t?e(éorng F@f“@dmft%gﬁq —ﬁ’gﬁm

pol pgq:fprr@mqr 362@0@&65!90@@ pohighiing unét5&le thier @olivaésathe first wafer

| oa o second wafer

trarc1hs?ﬁl é@lg}?g‘é %%trjgﬁtﬁf\? Fihﬁrégt?l?li;g% ®and second

viaf dp bfzi om Neérg, dfier i palmlimg?pﬁﬁbembf\tﬁf seéor?aaxfafdrfﬁ{ the ZR2D
rs.to the nex

an d
desth éﬁﬂ%‘%}m&éﬁ e""BlBF %ghtgﬁ @ﬁca*bcg‘é{?fa’t rErier 362 of tho fisst 4
I n @oljshieg it X504 iy liffet omahd sdliskiglg %wzseatoh%%ﬁénoad—and-

co units 251 and N-1
tr gﬁl S p8§? ° dtz% a@é?“”f%&? %%ﬁé%smrﬁ devige 1@%‘?@@@5 theyteapndywater
or floaf e secohdWattr caﬁ@&hémfoﬁme A BSIRRHy u‘Aﬁ‘Q'S £fro HiQelchd
osi ti.oned, gzge%tn nei ghborin 2%égol ishing units
51 "Zfrd SFFish Tg.fegonl FoeHng Vit Zmdb o hesteoriceyaforaaaier

f osm’pet f
O F%'lghﬁ’%%?* 23 oS ine e ©
)

t r aRSpe Pdé@?%bonlt palishing fables? 5@ pEthe SQContbpol}Shlhg shies lb
to tdvasyyaf en S h|

an d{ th gﬂie C (%eXF %ﬁéﬂ (e ?Orhg}ﬁg%glfof ésg evOf(k:l{eesf&itg1 gd t5°8H ‘g%f?% n
pol F@ﬁwndﬁﬁ@hmgfumﬁ&ﬁlme wefgeted, ahe first md262ndfvafehearriers

1625 BOhin 3B e HlLeo? o hOARRIL L ol P er B0CE 00

an @hﬂbé’éWrmtlelofespehévepmé‘sémd-andmmﬂﬁad(plmt@wdﬁ@ﬁﬂ’eh BrRdecond

The Lon 130 used in
pol | WQ%J‘ fﬁa;tgg p%eﬁlté 3288 ieﬁloalgs tgF grs?inqb 569 néié@fgp frpﬁéhe first and
pol estridngafet @trieos262B@nd 2624’ anddhérSsend tHRRva¥dr&W R ndxhe

pol ti 130. [00256] The polishing station
13031%5!3 g?é%t B&fsf"rn&apﬁ?%‘?t'ﬂss}rﬁ ng unit 135a, a second

200l [092541]19 UM 4 gehaﬁbfoaﬁ dhé p&isHa @tran&{ SRR EEm lishing
160, ng V\@eﬁ g VIO 2004/ 095516 PCT/ Us2004/
tr affdiSort é@@@“ﬁé‘é‘ﬁ% 16%@%@%@1@5@ enuadm or

andagecand]. p@&dh%*féi@rah‘sﬁbbﬁ %e&é’éﬁéoalg‘gqfi&% Qfﬁgeénrt@gﬁ ers

vvafeg?fromflrst pol i shing unit second
pollehPergansishingwiits 26 b@ztrvqnsfgesmfmtﬁpmrtwngvam.carrmasz

Corﬂ?bheﬁ isRinp Qh#t 554 ﬂang k G843
26 ﬁ@wo n\%a fer relay agee\?”c%rggrs %%Q ét% E%)%Shl%um
25\/vafTeli'|e ﬁéﬁ afes trgnsppi devigeel S9dansfers maﬂarmné:e pbl’isehed)td the h'afeg
t akl g ?s% f IRl
posi t e Oﬂh% fLét lbgﬁShﬁ% ug{tg&? )é?ﬁ‘i’ggv\ﬁ%éﬁalgﬁw feviee Zifd
2 8 transferd lel@Eé B/efmcfmmﬂe Iwafetrearriomsl 289 ofl ehéilae p@lBBg it 251.
ed ef t .Si r_carri
P oobasR The P b0fehE AR 26 o it R s eeshianee wit
pl vwotmbgdimx@tof t}ﬁzfprctsbxﬁ ihveasibnaiRdescribed. The polishing station 130
30 can be used in the polishing apparatus 10 of Fig. 1 instead of the polishing station
20. Fig. 34 is a top view of the polishing station 130.
[00256] The polishing station 130 comprises a first polishing unit 135a, a
second polishing unit 135b and the wafer transport device 160. The wafer
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to unl oad cups 282 are preferably positioned over the
polishing table 256. To position the pivoting shafts

w84 AXss15 he polishing table 256, the pivoti ngﬁ@f)?éz 04/012348
vertical drive mechanisns 286 are preferably noun eg

to the sanme top housing (not shown) to which the

waf er carrier assenblies 260 are nounted. [00259] The
| oad ARBATERd o8 ifRositiend bfiteen Hpyfirgfndsecbndmilisisihg mts
st at 1338 and 9330 dntl SbA R § Rt f@ngﬁrsg’golg(ﬁig% gﬁéﬁ §§a%§g A d

their respective parking position

Ioadgoé]ﬁ]&FQ&HPlébﬁbcup 282x of the first wafer relay
devipe2280X €8 REsHM MU r oad-and-uyn] oad
posi[?i _O:ﬁz of the&t ﬁé\;@?@%%@ﬁ‘%&gpgﬁggﬂ# %2*3”0 fer
26215 aHiEs 2@2nd hyjo whlr relay devités\280p andz80ng ThetwioonEerAaaiac

B. - . of .t he segcon fer
el dnraTREr e BOC R (EREISeC op Al R icnasox
and-tipesiiptied o ihe rightssidsfof theevafaneatmifseind 080y dndfie RE6RA wafer

d - ' . th '
o vt el eR S A Y eBlgy ofivesahecerur.

gr 0d@e®2$Bhg mﬂfeq:rimftihg shialfte 2§>@ lai%@tmbf@gf b'fgrbtjirfgtrhxéﬁ, Q}f{h@ lc%ad-and-
es reference to Fig. . First, afirs
ot ShloRE gz eGSR Bogoned s 2o poishiva b 6 236 c
282 yomnfiort the pivbtiigt shpfed 182 hvivergheipdiishikd 2alts6! A8 p%{i&g-%%-
posif i ﬂdx b% %15 f he rst wafer transgori devi ce 0.
Next ATy Pechapisme 286 219 brefosily wapniobythe wmaried busing
t he (nwastewn) @ Wwhieh fhi ater VRGN asSU1E S5 6202 R M ted he i st
pol't ? g unit 1%5a by its pivoting notion % Next ,
t he @ #gs]t | d&8.e% '(?%‘HPIS%C“@Q&MQ 2%%}’ ¢fieadt pdisliag ktatian
15 heiljpsdtddig O3B hieGRsi i I s er
car%{ er 262 Prﬂ%ol [ s?%gg&t)%gqf‘?lrgig%sé\%ﬁgéMrg{lpgﬁgltﬁogns%aé’dX'
pol @%lioﬁfg-afﬁg%rﬂ%@ap S%2xt i éhefirsti vetfenrglay dbliee 2886 aan Rpivoted
[ 00R6drer e ; ' li ed t h | rst
| oag i o andnR S BOYIHRL e o FHRPiGiar B i3t
de vtk and 623 by therrespbétive piviotmgimatichs UnhmiaBl TheoaR&rMunload
tr f r, t.o e second fer carrier
26200 280 ot B EBRAIRRE Lo 2907 AR i orel tpesper load
20 ozdidam dmb%@wﬂ;hg%ﬁ@wgﬂes%ﬁﬂietgg% a/hggg%at’ gr 3428 and 262b°
argi 4 516.P U 4/ 01234 osition
L dPhesefR A el R i

X a Sec FPcarrier 262a’ polishes the
sed0$0haf eA nighadrof ploeespial ivafirig tm%li&ﬁﬁéstgtﬁbnt 9 is
the

poli shing table 256a.. [002621 Next, after t
Dol e SRR iR i it v e Dk afer Tsueingre thedirst ded-
fi msd-unahdeupcx8ex bethe 2B2PolisRin kb €5k af / kgt

25t abl e 256% a;cpd the(fe_t hegggclg%d : gﬂslaoaggl-m tﬁ}gﬁfﬂ%%#algygur}%
28%? S RRFCranpRo Tt deyie 1 3a st theofest Inad-aridrusoadeefip 282x
Cakmhsférs 222080 tHe FirRMREL | | ke
second rﬁ oad- and(-) unl lcr)agl‘»ég% Bﬁggﬂ;f@g?ﬁhﬁgrﬁéﬁgpn&%{t 1352 by
poltf BYPHRE makqn A3Next; the frstiondandrankad aipi2B2x saivoteddack to
P O Hietafin oY R i r,ks transferred
fr or?wptahé Seco n%%géﬂegﬁhg%r% oaéc%r\,%%ger %@yp Oj,}fahets HE f{r fﬁr"?lfer
poM¥ lsusingghepalishing sagd 3562 phhefpolisting tabld 256w - unl oad cup

30 2892697 U RRxSESQBH1 RELS & rs‘xlﬂlpr}]ﬁ’ied to the first load-and-unload cup

282x by the first wafer transport device 150 and the first load-and-unload cup

282x transfers the second wafer to the second wafer carrier 262a’ by its pivoting

motion B. Next, the first load-and-unload cup 282x is pivoted back to the parking
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10 unit 135b by the wafer transport device 160.
[ 00263] Next, the first | oad-and-unload cup 282x'

W{)%}ﬁfo@;%the wafer to the first wafer carrieg
YOO saecond 0ol i shing unit 135b by its pi Votlcﬁﬁ&%m/mzus

notion A. Next, the f| rst | oad-and-unl oad cup 282x

|sp ed. b arking position X and then the
OS%‘)Pg ”gijﬁer“i tg“r seseiyvalen PEise363ehpolishesdhe ssadnarwafer W2

u5| n@l thhaolmhing@hd DiFa oh the iR sBRPRLRAsENE POl i shing
00264] Next, after the polishing process
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firetrw 26 2atrick 361 o8 1230
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by i bfy%ts gwgﬁh% AgagPL! ggxtgcgzﬁéd 1oh8Ey P EION 5P 288 ¢f ghe first
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second | oad- and-
pol iPekshing unifi 185 @.@5@ ﬁnat It)dftbarfdkmﬁdadlcopani&z-m of e kR8st Sdihing

1382)&n1t‘?§5btl§ﬁhe%8&%@%38%' shi qg unit 135b by the wafer
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| 0ad2026H- uniNeat thnfpstzmndmnmsﬁgf RKNEaBREARSWIRE Rthe

25 r car r 262b' of the second
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i's ﬂhefsetceﬁﬂ'ﬁvﬁi@m:h"@2 d and,dhen the
3% 1§1me89rogﬁlﬂl; ﬁol?sﬁ%g Ie?%St 6a And @Fn the

second . .| oad- and- unl oad F eno
waf EPOndrleadrandaniqad syp Y é@m@m fhleeccond @@fﬂar ﬁ‘yml tthsecond

T d
ELV@%%%‘?r EPD iR s pdtine chion? BONE PRGOS L e Gl

2 acprtz X Qféhqaﬁrrskwxghlpgmmt 136a ispiuotelt tiaoke o ftshﬁrlﬁﬂb Iye@uon dz
20 / rst fer i.s renove
fr %?né ?ﬁ g S ggg&;g VIH oa tgz{rﬁlg it ‘?@3’8 ths Qﬁdoﬁ“dt”ﬁ‘@aé &Hdnd
F8I2|8%Ywﬁfge first polfamg uiuz 135aeo mfé‘ﬁsﬁ 1426 2R8pATokd g@\am’ 1388

olishin ocess of "the
segonéJj H@eﬁng ugltgg%bp yetg‘ég' fo trensp &ym \R8f er carrier
26200265} | |Ndxedha‘ mmadaaldnmhdaaIaumsztxak}bﬁsf&éﬁé sébeﬂ%wféf‘
oad oad cup 282y' renoves

25 Do 2 SRRt O A0 Gl e decnnt Bp b kemi  Soipbis myoting

i t s10pibwBt N&gt mtﬂraﬂba@-anBQﬁhadE 8§§’019ﬁgoted blacS tlo r%e uni t

Ioadkand U€ g g}e 282y of the seco
13B8%178 PR £ 4n% kahﬁéerp@ W Ratrigr 268K nqhdn:s the fastovafer

t heging fhe psIeaRR a\@iﬁr it VT A t he second
I P : % ﬁeﬁﬁgﬁtﬁgb%ezgc%d pol i shing unit

0@3- d- un| oa
13 2% t hy%ﬁ@r th@r%hslpm proersy pittbe AtsOwafter is completed, the
30 first wafer carrier 262b is lifted from the polishing table 256b and then the second

load-and-unload cup 282y’ removes the first wafer from the first wafer carrier
262b by its pivoting motion C. Next, the second load-and-unload cup 282y of the
second polishing unit 135b is pivoted back to its parking position Y and then the
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10 [00268] In a general form the polishing station
130 can conprise N polishing wunits 135 and N-1 wafer

It devices 160, where N is an integer
W INIRste ‘é&‘l’lgﬁsz?)@/mzus

or larger than 1. Each wafer transport devic

positi oned between two nei ghboring polishing units
135 agnd transfers wafers fromthe wafer relay device
280yHsF WHRES paravehirag timietontidgadtandiunbadaie?82y ef thy second

deViﬁ&is@ﬁQ%niPﬁSB'Bgtl%txb s RAPRL B Uni L 135, The

first wafer transport devic Fansfers wafers to
be 881475 hedNew, afteethagblishingahrepssiethiccseca8Marafs ddidleted,

fir i sl [ 35 t he, second f

{1 ane BEAEHEHDL BT R B0 ol e RIGRRE IR bp v et

viaf eecqnd|lepgd-andavioad @882y abmb s theastond afe Hongthe Bdcbnd

135. yth ref.erence to Figs. 34(a)-34(c),

ol 1R 2% B KSR Ro8 8 JHRG e ngplond

e Ebcfdp ﬁ&htcgftlﬁq‘setdmd pplisiSeniniti 10V RipivdRedatk B8S ‘i)_ﬁlikh%ﬁ)osition

ot rom e e Wit Flnenad 1 e Seqmedepdomdruniond cup

pol 1287y ofgheisecondlidSishifg @6t 1338 6 eI rafiRrild@Rcy bR Of
140a- 140e, respectively. [00270]

he | i-shi uni t t0€ :
he IBBEBL i 18 = gifctal Jorh torpokithine staiiony. 30 ensiomptise N polishing
t he upied 135hhd Y- Uwhfer tr&Rpdid : > '
co uri ses t ol irstrrﬂ ng tgbgf%gzﬁz ‘ggggr%\g?é%G eg‘gﬂ%ﬁ:ah& or
t ha ar@é?ﬁ“d%ﬁ@%‘ﬂ%@? E4nSpos dovise 4 6@ Brogitiened betweemiwo
pol h&ibhbapihe hSlisHRb e L Sdad :
r esgggt [ veggollsi shi ﬁ‘g ﬁba?glt%%jgé.@%a%et ggélgf“%gerrggés%ﬁvhcﬁ

waf 8% qffne pishiggpnis b3 hig the wafbronlag devitedfiongrt thhether
‘PP o ouRl LY B R B b DR BT S Rt
t hePglishedsthitliegvaferireley d@sceB0xl ebthe Filse polishing uniell &3 edake t 0
v e BTG e Ao T 1 Bl sEB O St o ettty
pol deyitied§0y efshela@polishing unét 13pol i shi ng station 140a. 61
pol PO uliiR et Ty 8k, bR 0w o
2¢ heacpatushiwig ot ¢émiadimeafts &fiths ;ﬁ@&ﬁﬁﬁll\/&}ﬁﬁﬁ EMécﬁ?e&i Zlgmse
e . polishing uni a.

waf er. r.el a [ 280y from . ) '

T alife Rt g i oo 2ok wah ke poishesngen 139 ahRis. 33
pol ingérdrod thegloashingnunit30 55 BEh, AN3i34 ishi
devi ce, 280 ?ig %ggginii oned %gxthi?{) {@gﬂ‘%ﬁ{@%g@ﬂ\;ﬁﬁ?gﬁhshlr}g
t r dp b 1486 ireseectsely. | n this configuration, wafers

ar gos7pp! i ethetlid i . .
O e U e o o SN s e
25t he 33 et Figod dmxeent theait cpmpriseo b patishiz6RblebSdarad Rafbesuch

{ o AR, R o S0 R po RS B peEoing
dewr¢ 55 on the respective polishing table 256. A method of processing wafers in
the polishing station 130 having the polishing units 140a is similar to the method
of processing wafers in the polishing station 130 having the polishing units 135
30  described with reference to Fig. 33 except that each wafer carrier 262 polishes a

wafer using the polishing pad 255 on the respective polishing table 256 in the
polishing station 140a.
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160 and then transferred to the second polishing unit
140b included in the 10 polishing station 130. [00272]

rnative configuration, the polishi ng, JU§ "
vil'g(%@rﬂ/o@% &€ (':‘12 2004/012348

may I nclude ts; just the wafer relay devi
280y, rather than just the wafer relay device 280x. In
this alternative configuration, wafers are supplied
dir eE)lOFZ/l]t o} tTh%PQlwbmwanQMObaﬁrFrg 84(®) %Zaealedveaﬁﬁm t"hy

the #d 150. Po hed

e BAllSing WL EF5 drFa B by SRV BE et ey SO0 20 BOR e

262 Righipgpnit Kipat Rhe priisking neit 240b ode vé p&itdBeYin td tiChing

t he r 2 at ed_bet ween t he

wnt o HoR130 SR er 00 od e 430 RSP Perdn i dir
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canJWkt &513 dowica 280y tateer goh jushihn grasr aetla}odbvibBQS(Sbudh
t hathis &1 2
athi %rﬁ’&ﬁfz@&onf ?\!uéﬁforfj %}'ife?sea?te %g)gfe??d (fh?:gt iVA %9{‘{? (ﬁ)evy/a[f%re

pOSl ti oned next rst
150 carfigrs 267 and 263 hy Bafizst wefer travsbent Sevided 59u polishediwhfers are

the elay, 0 80
Yaf éﬁ%ﬁg por t ecﬁ@é# g%sq%gr %ﬁ% d%wbér?n%( 8% &yt hlEFn‘f’%fJert THi@y
t wo Q/Vé\ffeé’rgoba$1rl¢€ethsw%ﬁrelank&vﬁﬁ?ﬁOybylobited vakedh thelar

d Pol i shed waf
30 Sres JAE SNt GERE oy e & opolivied 0 g

t h ethmfrersfetmed ﬁxamcthds waiiéme/b@ deli62809do tHaREoh ﬁ&%ﬁﬁl@ﬁ;ﬁﬁ
ﬁﬁc%? oI |Isg W\Béb’oc included in th
poI | Shi ng SHO 1 Ghe wefisstygnsport device 160
2PCTIOUZZ004/ mﬁa?ﬁﬂﬁhmé 9192 i 44)10 OEFIgaW(@} Jaﬁ‘ HE @&Wég §r8m the

conf i |lg¢1r ati, Oﬂs wo wafer relay devices
28RPATERS Wt 56’6é’i°€1F16‘H’égj’fh8 e Fafer tiay devides 280 ahtiaZ&men
wafthe sos side@F 1203 waRg cAfid's 262 Fndt igdzs ﬁ'tﬁee‘ilﬂﬁ{a'tede

conflguratlon waf ers are sup dlrect 0 the
wafSriIewation; e & (Q'B’Qfe’élﬁ@}’ﬁ@‘ﬂceslﬁﬁol bral 80y ste bmﬁf p&}smoned on

tr a;H@;{iJ%tZ kiad SiVﬂhG Bvolwier & 91]1é f&dagﬁ?ggr e pf)lhsh?r{%;@gﬁx& can

waf er carriers an
r elP5poddened dsthp agls@hmgdtazemy}o quels hecthe mfey rel i dwﬁest 169

waf are | oc t ween
e 288 AR S AROWSE M VRS, iR

t r &ARfigvrationevafers art60pplict & thp wlafesmair daicey ZB0RAEd LES by the
trahs ﬁ&%ferr ﬁ'gnsg&‘? Hzavmeel SW%n(? fheh ?oagéld on%cy tlh(e: %30 gvg e? ca?‘rqgrs %620 Y

and 262’ by the wafer relay devices 280x and 280y, respectively. Polished wafers

30 areremoved from the wafer carriers 262 and 262° by the wafer transport device

160 and then transferred to the second polishing unit 140c included in the
polishing station 130.
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to the second polishing unit 140c included in the
pol i shing station 130 by the 10 wafer transport device

, 275] The polishing units 140b and 140c,
V%@Q?%} ?Jf-l%e)d to have two polishing tables 256 su/ﬁﬁrdw012348

that the two wafer carriers 262 and 262" polish wafers
;r on the respective polishing tables 256. [00276]
W t HOPEFHEr enBean affempigye ®bligwmativaf te twelvalr GRyidedcEA80s mmd
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dr aviitiils elterndtive perflignratien, a&}afedseatb e@pliEDdirech® thefwer wafer

rel 1ol ses t d . cu

Do Y B TR SRty poner Va1 ) Fafighed pifers are
aﬁﬂ fralsmdcfmgthamr“eda earcien ngI@ddiH)W BEthd 2 wﬁéy @3163852:?8}(
sha cu n n esce nmechani sm

2 oS pRaEs S E Bt S AT e SRSy aliomisd
dr i \betvree ket ca@irs 26D anc2q’ ascep dﬂaﬂﬁ trmgo@l@é&%n%b rtge
mechani nected to a fluid channel 550

o PAIRTHORES 4F thef ORTEter dom a@@hrw@eﬂm 250% and 580y

c hammﬂale sERd pHlishn@YeR 1 YRSndISdR ﬂ@th%am s%ftloﬁ 'i‘ﬁ) %J i d
an be used. Any type of |oad and unl oad

ltohatwa o1 (rensPOB RYERt Y- a seni conduct or wafer to be
| oaged7spnt oriR paRdHe fp S Mcﬂ%ﬁ@%&fgﬁgﬁoﬁﬁgg Woa ;

waf er relay device
cup Polshingdabien 26 éFCé‘cthﬁtt dhettive wake enintiors 62 autl 2628 s«ﬂfsh cafigs

devbﬁglégsgect%l 6k tg&&@ggt ed to the cup ascendi ng
and descendin mechani sm 530. The cup ascendi ng and

dest@AdIng Eineefirense 530igi 3, arpafer exdhy devict 5eo lpIaV@ii‘dldﬂge

2 83.
S Ve an e R oI LR SR 0r T PGPSR tes o pachemati
condrewingcfthe wifer relap debider S00TETHranifaTeIdB BevicE 5RO 3@mﬁﬁd@s the

dri n roI votin on of t

I oa%)g Drﬂ o@%‘pégg desﬁ FF“F%@QFFWSV%)@ 3 KPan
284asc¢dulmgpind dt:e;calgjnagdmi&s 320 §déﬁ‘ a4l Ehaﬁ%&l’iﬂds&ﬂdﬁ@ @nd
descendi,n %anlé 530 and the ascendin

desTEAINE mes 2 PRUREEBIA) DR ing Sgaft 284 and a cup

ZPCTdrNS&GH&ﬁahﬂslﬁS@@ T}{eQQ;?-Zs%ndﬁrfg DAdBLcehfind xﬁ@cqlxaﬁgkﬁ 5@5‘& oad
vvaferé‘e\%onto nd fromthe wafer carrier 262

| oatf AR Cal Daeb e ang opgrgled éﬂaﬂé\ﬂéﬂwlﬁﬁéﬂméhe fluid
cardhaifel 262 - Nitrdp& éa@ AdnaBdnipM oare FUR tl‘%g% Oy uts&ﬁ Thny type

m)ve upward toward the wafer carrier
verd| (@Qran%‘f‘loéﬁ cyr thetisan aesemmoiiatg aamcde@ctemfafhgtodm\lwded

52Q>ntoﬁ‘@afé@éa?ﬁer@ x{ Be%gec%ﬁ%het \g%g 1’5131? ALy get (the vaf er

fromthe oa-an | oadi ng
25pr §8®Sd] ¢ hEhd loabaraiﬂdﬂqm IoolaEISst por8@ed motbe asemda‘mg and

or asrRnE LR D e Pl e s B B e
an anechimisne ). rithervep ke ding Mmad Aewaindifemeeahign 30 ismbavea
- any gt ip%tiggo L5Sae3 DI%Ie r;}rcéloting arm 283 is connected to the pivoting shaft
284 and the pivoting shaft 284 is connected to the cup drive mechanism 286. The
30 cup drive mechanism 286 controls pivoting motion of the load-and-unload cup
282 through the pivoting shaft 284, the pivoting arm 283, the cup ascending and

descending mechanism 530 and the ascending and descending device 520.

63



o

SRR

mechani sm (not shown) and an action force absorbing
mechani sm (not shown) 10 such as an air cushi oni ng

GhARbS The action force absorbing nechani
\ggsor@ ?ﬁ% action force acting on the Ioad-an?gﬁﬁﬁ%Q%UM2&m
cup 282. [00279] The wafer relay device 500 can use an

air bl adder as the ascending and descending device
520. (0988 ai r Iiberderde foad and w emirdwafmdWabescand drotrhtie wafer

| oads.ar bAfl ati and . def l.ati n
| o echiie 268 thORALENPuARE Y ok Sl B8 Sl 2.
t he Fhedpal-sidamiead cB5232 i 002 80vedNiward efvarde @atepcdnig 62

36, 137 A - and-.unl oad cu 0.in

acc o%dtgﬁ)éeerﬂ%q Pﬁ Zléﬁri 261; tﬁ%ﬁcén%n&qn ﬁstcelbcﬁn& C%é Bﬁ P é(g eHie wafer

i v edatiev A62 then escivestheiwafeien timadadand-unniad agh 2320 TRBRg this
0 of Fig.

can . in.the f.er. rel a evi ce 280 , 1g.. 1,
The MR e d el B it 255 prgplariadifyee fom
waf ehe wefengarde\2i62.eIncer o afsb. thid et faasl thdRp WeteRding and

. 18 instead of tﬁe

transfer.station, 285 of Fig.

| oad e e if 0 Sante dsignecss b 4 aobip rsedpsiet he
| oadnahahitin (@ shotap ardit. aoﬂi_'élgi%rce%gio?airégﬁgclégiglﬁ)(not 2h&wn)
ﬁross sectipnal ,views of the | oad-and-unload cup 380

| | GHEH R AT CHshigrdne %@%arawn“g"hq Fréion foreesbppbiag theci@nism can

r espbib the laytion 8134 8diing bhehe 19a0aRINH 440! gﬁ‘gxz?up 380 is
con czhdtothe pi voting shaft 284 2 y the
pi vi‘fq gl ar misgaferyrelay devige 80 parsuse loh eir bladden anthe bisceinding

| Oadncﬁd‘dﬁcéh’din‘gi‘ﬁviﬁélmho. 380 aflibf065 n E‘Sgg‘gk%‘}ﬁés\é%d&g?}oﬁ%"and'

shaft 284 wi thout the pivoting arm
shaPlosdonni 282 by lssingend dsfleting thepir tiaddee usiertha fibEinuaBHkd

1?h8ﬂﬁ&§$q&éMﬁdgﬁﬁnggkﬁn] 286 controls pivoting and

vertic not1 ons o e | oad- and-unl oad cup 380

t hr 698801t he Witlvesfirenge &hEigs. 3834 (3 nad 8T(B), pilosdtahdgnidsdup
283 ; l.oad- and- unl agd cup 380 conpr,i ses
a cﬂ%@i@aaééez’g‘gag%% Wiy? 5%06}%{ i Og%éélﬁgﬁlemsg?t IRy depgiabed.
a }I@l_'l@pacbblaﬁmﬂd_ fadlanpdgo caﬁQﬁ,uzmlhtliiep&zﬁ"leﬁbliaQﬂ@ﬁ& 2|%BQfFig. 1,
mu | I | . .S , rrutlpevertlpa .
bl a@f& ngager Zf‘g%y, &w@?ﬁ pErig S f%ﬁeé’z‘iPl cup Wi slas s ige 680 affiig.
26 i r 5t amiuhd wile£traQRZ bt@Son3B8 of BRC O hsted &R BadIQlfSud cup
350 %%6%5796\/\362004/ 095516 PCT/ US2004/ 012348 nultiple
s ,

dr at IS0 1p view qf|thy; lgad-andrimdaad 3vin 380y Figse 3@ and 3O6b)
c hadr@ edoss¥édtional g hdlarbaingl i r:L B id
cha nefSBYBKQndIa f???iwﬁgﬁid chaﬁﬁg?g%%ﬁﬁﬁgﬁgha?gggd
c hafhois the Hnes PPand QQzrespestively.73 can be connected to

f1 ui ] LyoL] [
g P PR lRfhnd Sl 380 8 Uahblf by LA RifDse

2Fi gy tsepivatig asmR8balids dgmoatitle thenoes theilon-2285nivad cige
[ 005051 HE WL i 284 B URERL L et 45 n DR iyt
bl &Hefe?84hs Fetmectad®, the ovpidrive nsclmnisnt 286, he eupt drpreSnchaten
of 8B EorfttoRs ﬂ?@oc‘tﬁg %8(9 verfigal Holtigﬁc’sto%?ﬁe“alga .-Qndﬁlingoséd 01:1%137 gﬁ))
through the pivoting shaft 284 and the pivoting arm 283.

30 [00282] The load-and-unload cup 380 comprises a cup base 290, a cup ring
295, a wafer bladder 400, a wafer bladder holder 405, multiple aligners 420,
multiple radial bladders 422, multiple vertical bladders 423, multiple vertical
bladder holders 424, first multiple nozzles 340, second multiple nozzles 350,
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and 37(b). The wafer bl adder 400 is inflated and
defl ated by supplying a fluid 10 into the bl adder 400

V?Ggodli%g%{& ng the fluid fromthe bl adder thr 0“%1%‘&004/012348

rst uid channel 370. Nitrogen gas can be used
the fluid to inflate and deflate the wafer bl adder
400. LP.O%SM, Each radi al bl adder 422 connects one of
t he BPUGITelans09, & Grst fad ehaanel37Ap 2emd v danies 371, a third

ounLGd SRt CHBLRA S Blne 9 Bd BNAR B ALHE A2

is 15 .inflated and def
t he Pudiehannels 37k 871, ﬁ@a@rﬁyﬁcembwwmgectddhe fifidusiodkcés @on

t he %@Qh%&k@%@?fvoﬂéﬁa%@%gg tl}t)egfv qlgg 2€;ﬁ’ea5191 {usirafed in

channel 371 as can
i f | EHeS6adde def base %9& dnd thea;uhp aing ﬁpﬁchﬂefem%a togeth@P2Aa5afer

Each, adder 423 connects one of the aligners
420 tgﬁﬁﬁﬂg vetg%l cal bl adder hol der 424. Each verti cal

bl adBe283123 Tis waféd taddder 400ds slefidtat t@dhélyaf&%lﬁld@lﬂ{ddeﬂ @o:a

fl ui vertical. bl 23 _and r.enovi

fl uﬁﬂ1 }HSJ%O%E& &qplsgrg? t??gﬁ&&’ bag9 394, 3 Hllfgtﬁat?%‘é Flgs 37('d)

f ourand 37(Iblu"ﬂ1eoi’mm@ciddé}m0 iNn{l#10081H RBSed BsupBlyinsSOhi@s
he- %8"&3’ td(a i@ ‘I% and def é the vertica bI adder s

‘? éﬁ BaCH 25 fegirame sty %ﬁmuféf‘e‘%la@ef thraygh the first
ver ﬂuabdhamtﬁ’mceN #35R gadc MU ¥
425b Bfi‘ilb%fjr st ggorll z%zﬁtgal surf aceasﬁ}geg%dl(g%cfnﬁaé{égélgﬁ& ate the

hor " der380-surface 426b, as illustrated in Fig.

37( @02843} wafmeh tadiaPBiaddel 9MEDnRL L Jh@ _?E{h% 'gd%?sr 4269? ¥h%|cup

surf.ac 426a of the aligners 420

sur Fi3g ¢80 ¥k ismennterb@iihe aup tsee 209y Edcluradiat bladded422 is
slonpRted akky dd I s

lbI adder s a42% ﬂa{reggkésgﬂ)b\%? o i ﬁ@gklﬂég (lhzc]gjlladg @g@g%remgg
andthg s @Qiﬁﬂlﬁéa%\b@dden‘lﬁw@hrdu@nhb sutnddtudd Ehanned BBt i Ng

d |
30 f‘“*ﬁ" s P b el B8y SRS B G2 B bisfoeks 422
d ra Oﬁ%85360 Ench verieat ldwdenmmnnaccspms uf ﬂhaalegr@fs 412b € fep
b d. nul t
mourerat oIy bl 35 B el o o iedand dotvigd by
2B 7 (supplaimg a3fdointo tlggeerﬁctaﬂ Bladdund23 &Jﬂtrelﬁ?\ﬁﬁ’g‘?ﬁ @Mgdt f]'crcfy?llx ﬁlg
no are _.conn 0 e I r ul
?r?hg%l %af%e 25 gfhihF G013 I Rbees3 (0 AViegeaams et
s pnayd B theAtid o mEpElah@eerlahy Bel Gt Blabdiid 4bsf | ui d
alpﬂféﬁ 37 ﬁE hJSﬁd DI4 wafer is _drained through the
fif | ui Eechafiensr %wmm?wrﬁgveﬁmmcfa@&%a aseond
38 Zgg‘°‘p"‘*§‘fa°e[‘§@ﬁ§‘?f‘f§%ﬁ“§Eﬁffaﬁs 456480 5590 horizopial
acc4 ?1? & igitated is Fig: A&a). ohavaten d‘»n@nlltlomdl anuth)e 880 and
unlheastintg sﬁrh&%e@?ﬁ@g? ééﬂg %prﬁZg SShMr%ontgla f)tlg 43%

onto t he | oad- and- un escri
§b %(bﬁ)moapcéu@w@ errd datnwerdisysinfgtiziand aéﬂa«mgm vefncal

t h

ol RS DG PLRal P Bitiod wiiinad ez el

podiardearsl dwywatd by aiﬂan@ arkielefiatirgi théiﬂadlaﬁﬂadcﬁﬂ;l 4ab, respectively.
300! ﬂfbﬁ&ﬂs 42[%6 %psq mu?tlple noz%egv?éfo and the drains 360 are mounted on the

top surface of the cup base 290 and the second multiple nozzles 350 are mounted
to the cup ring 295, as illustrated in Figs. 37(a) and 37(b). The first and the

second multiple nozzles 340 and 350 are connected to the third fluid channel 372
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4 is then transferred to the | oad-and-unload cup 380
and placed on the first 10 horizontal surfaces 426a of

rs 420 by the wafer transport devic
‘f’@%%@ ]’gﬁé as shown in Fig, 38(b), the pdnfs2004/012348

| oad- and- unI oad cup 380 is transferred to the wafer
| oad- and- unl oad position below the wafer carrier 262.

The ¥rsarey Qnvates suéied thomgh iteebirdfluid t:@nnd 1372.i DgedBOw4fer is

conf r h|n
as s%rgﬁfw& fhﬁou‘gﬂfa{% fﬁﬁdl?&l B %9%} rllcé1 r'g® %istg "‘?ﬁ%@a 38%
wal08288) i nfW l‘énrﬁf@g;ntdwte F\l@f 88(e)d S(D,I eadeibdscsof%’a’ﬂmgnat Wwafer W

t he I 426b. of er S

10 GEEERAaRI AR nchihs Rai5aa S5PR b bl faf WS aee

289. WafFierfeambiewaf&rhmiheI@tmtwﬁhe 1dae-as<eamaai dél@ i) gsadescrlbed
ne to e

surf f the ner 420 1S
S I I W L R O
Next380a% Bigci8ta)i the Elighers380 dje, pobifienedlat §RREQ aftd Qowhivard
noved .i.n the radi al bl adders 422

unt |H°Sl{lﬂl\£ﬁfy| qﬁggﬁl\%&f Tl'egfgclfa?é‘lli{j g@élé%ad@?ﬁ éz%imdt‘ﬂé The wafer W

al i gmﬁbﬁtréh%&rﬁeﬂwﬂheldéd-aﬁ%ﬁlba@w {380 %nd)ﬁlaéeh% iner
[i n%8289 he wafer carrier 5 H I gners

Bo0 Tgreonigy Suipcpstegn af the ﬁb@@é@d’éﬁ@y\ﬂ@rwf@dtanmﬂfdams 150.
4251500289 sormex@fasgmrﬁhlwg@g@ ﬁ%qomﬁagmmﬁc fds Isa”d

nove tf}e waf er i nward I nwar nove

t he "APSIeFRErS ﬂwz’cﬁf%rrl@adsatnéw@@d byslmcméaebm theiwaen pmmezéaf
t he TR wak 8drl&f26b 'c%pgégﬁ rétﬁﬁer%%%@ {o c]pﬁﬁ'ﬁe tﬂ@%v'gf%r dur}ﬂlg a

allgned hori zontal ly suc
saf 8PFhingeeegsse Ateat, tahélomfleFlgcéS(c)L the aRGRrovi20 htembved

15t @hRgd by tlﬁét%e v?xﬁgal%?zgidgrg g%ﬁ ﬁlti? 12 %%]cgn?é%r&%tal surfaces

alignnment’o
hor S%@rﬂféllle aligndra d20 wﬁcﬁﬁhobottdrrESLmﬂac@fiB fof ‘élﬁ@etﬁilﬂeltﬂmk i%.

| ar t h of e..483 of

t ne Rl d b e s Qund MeiesdSirseti ot B Shictrod onis

t hedaignghtrts ldrgér thignwvae clncfknelssbhﬁle viafwnay d, the aligners

can the vvard It is also

posgolag? (go ?\{%{’/ Sthf’ﬁ’gm}g’iggﬁg thg 23 e?ﬁﬁépéreaﬁweémr@ by
2at hﬂetnfgaHEraﬁialTElad&Es M0 uA80Hé %5%@0&1?&?&5&2@%%9&@348

[00921!}!2@ %g ovvnlnFl 38(e), the wafer 1s

t r 2SR A topphihe apipr sustaps e i SEseEer tng 289af tipepatbyycarrier

i nfieat lwmletth@alvg%@ u2bhRdSREd H0%rd, ﬁﬁ%e&'&ﬁlﬁ SEtics ou&%s 554

recejves the wafer usi ng a vacuum Su
vacth§AmE REHR alignersai20 toysh the wafer a@ﬁmme thn vsﬁfqymv%«gfwhen

af tigg

Fhe kAR, MY enl, or SN 0t DB b R i 80 e
2y 20¢ctaingr gAY, e tader & autainatiddiyraligna mmz@ﬁlly&wm@lat the

ra 00293

oy aps ot L IS By (5o b SR .

| o%a&h@ve thinl aoteehatio pligBG:nt ofthe Walad drnddinif drdecind 380

IS 1BAS gﬁlr?egze Q%b V}‘ﬂtxe aqlgne f&b sE&id éeelarger than the width of the

bottom surface 483 of the retainer ring 289.
30 [00291] Rather than moving the aligners 420 upward and then inward, the

aligners can be moved first inward and then upward. It is also possible to move

the aligners 420 inward and upward at the same time.
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262 and the aligners 420 are noved upward and inward,
as described with 10 reference to Fig. 38(b)-38(d)

, t he | oad-and-unl oad cup 380 is ali gnl;:}dr ,
\?ﬁg%\%}?%?ﬁ carrier 262. Then the wafer is unl oa eé{@ro%r/rqlzus

the wafer carrier 262 to the first horizontal
surfaces 426a of the aligners 420. It is also possible
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Fi o, "Sh ey BEF Y i e bple R Bue ) TR diEeaeri ne
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desdpo98f wi ThuleddheReRr frmahe wiled dafWr d6 28t R ¥adfang-
an object is transferred to a first

39_. @i gl 0015%03%%(?;, , S] .
obj SB1OE MR 7%k s deAadrandiiatead o3 8 i paskiongibipalasniha gvafer carrier
sur 28 end fhex¥lignea! 4201226038 fwaiifa Qﬁ}la?cg bs Jlfie_%criﬂ%e lighed

e

on thfe fII‘S%,pOHShIn surface using t I rst object
Bar rriGrencag Fie S3OVBHEENCh $o0BS lemandbplont cupss is altgned to
t r anisd wiferedrrier 062 .t Rnfile ﬁé(jfelqphrﬁ‘&&deg ﬂroﬁl'r;cgé \6/%173{ %ﬁﬁeﬁggg &

object_ carrier positioned over a Seco
sur thecEsthorirental spifgess 4268 afithamtignerd 42d tdS alsupossibledo unload

t r apgf ' ' ' bj
a0 A O gl T
pi vtustigied ind’ig. 3&6k).aReforertir ofiet unipdial distwadernd thetlbadgnd-

axi to, 9 t obiect is poljs ? on
The ﬁrélg% on 3|§ 81at F% ?)F‘%g &gﬁ?r? g% 3“4}3‘{3 r‘?’ﬁker ¢ ﬂ’ebes"ééggeﬁjlobyztg' -Saer
car grirayed fidexthe fiatt afod wcdad3Bulfiple hbeled Bii@add 359 of the load-and-

tra o a second | oad-and-unload cup
pos?@?%%éﬁ%gé]acent to one of the first and second

obj 62940 car metaod for polishing obfRets BRfIEA sePMoRd IR wWakdis tn
obj ect carri e, object fromthe second

. | oad t
obj %"c??rdé%{’rerw@{%“oe%t?gg@%?t A hrsinnaion isdepraibpd with ipferpicade 8

20 N A6 dlagancer Fig. 130, ARBBIES002CAPOHRHanGbrdd18 a first object
i nvention s gescrl bed with reference to a fl ow

di agFaThPetitigieg overgriingpolishing wyse AVeRGR! (iSIOWAAOhodect is

40. pofishdal dAThe A0bIisMs ABFEChoeSnS SAHEALY Bl Next,at block

transferred to a plurality of object “carriers

posiOpdheebiest és transistred Gpmihe st qbisct einiiargo & sachmtalgect

usidag b [ - = Ll .. Fhe

o e pRNRY ik adboct Bchs: AR e ABH 2R 1SS
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| . _unl: . j vat i st .
AR RAE AR B VE90 3 G B s
car¥axéasblofk 1308, thbpljedt icmulishetron.the devtid, podithiky weficehd,
the object i s. sequentiall | shed.on the polishin
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anat her .
30 carriers to load the object onto the first object carrier or unload the object from the

second object carrier.

[00295] A method for polishing objects in accordance with another

embodiment of the invention is described with reference to a flow diagram of Fig.
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enbodi nent of the invention is described with

reference to a flow diagramof Fig. 10 41. At block
Wd9604/084k9P) ect is transferred to a first obj egly q01012348
carrier positioned over a first polishing surface

Next, at block 4104, the object is polished on the
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2012 1&mbddhRer BF 86 invieftiAUS Bddtritel thqgfez%ﬂ% Pl ffo@\gﬁlgﬁarﬁfof Fig.
t he oggﬁﬁt pollshlng station after t obj ect

beett Wl 0% 3 higctivTerinidrg ans imphiaegisn ob8 algdct polishing
200:44t19 5 Nk %t B@[éckh@@@ Q4e/ %{3‘& §equgﬁgﬁg%n@%1%ttg g%lJraq{ty of

pol i shi.ng ob ects in acc ance Wt
e nﬁ{?&ﬁl}ﬂ}%f‘ur@pe&qﬁ &he ahjeshralishing satibwasinigledurality of object

r ef @HRACS thotie Offt E@ggﬁg @QL&{“ e, Bk gltock s eﬁﬁp 85}69?(68

4302, first an | ect are rans
25 | rsgqueatiallycrolistred Oobl}eamﬂlsfpng susfhcas glsmg ilte otb}ﬁcﬂ@nﬁ?eri i M&dt, at
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su rpbhsimagﬁattméroom 8ot adjrkitpolishiholsifhce dfshdt@lighihg Sigfaces

o1 AE0E 3558 bR ek DB b eeens Ror ot a0 o

0 n erapnférresﬂ'frmg IR bfeatteantiBt Adion tSL5RBLU ijﬁc@ﬁttpoh%ﬁ éu?féce
ect I|sh|n unit. Next, at block 4 ,

3°f i Pt{f’e AR hé’kgc% gees 8%]’%%?@012# Qbiect eatigret ﬂ@dbqu%mnaers Next,
seanslebkernd2 ohe bi)ect MY ugsk 1rBRIah %Uﬂpﬂﬂregﬁh br S 'ogﬁct&bohshmg

station after the object has been polished on the polishing surfaces.
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1o second object transport device. The first and

second ends are | ocated on opposite ends of the

W8k ] ishing unit. [00299] Al though specif] ,
enbgﬁ%ﬁgﬁés and exanpl es of the invention havék%%g%ﬁﬁumziw
illustrated and described, the invention is not to be
limted to the sgecific. forms or nethods descri bed

and 1002981 r aterethadsfospoliabng 0bj4¢to B5Ed@dance with another

PCT/ &2 004H: Q208 Arent¥iAY adsireh AV e th i
appar at us for oﬁlgrgﬁl ng ogﬁﬁébg?gl&{g%‘fﬁg%eﬁ%%%gi‘” ’l?s?agam of Fig.
conptd Strbdeck 2382, ffirstand sopraiotbjectare irensfpeditd 4 finechdnfan a

£ ' g o, S a b
pos; (1 BEY R g dnEHLh2E Brre iRt BRRATE GRS et Aghtyiaap e
obj elrst abidcip pdishied en ptdedst onepelishivet swefee of dietbbieer BdliskiAglunit

sec ' carriers,. said first | ect. rel

dovi oipe s e SR R ol B 3pis 3o lina o e yp1ocs e e

1; i r seoquidwbjettrig pdlgshyeomasmmns mlisﬁgig@mfféqé%&inghwjghc]glgbject
rive_ nechani sm bej. confi gur to pivot sai irst
onc TR SURF a6 s bl er o ok oo g second

sec @bjtcohjepinsfeatd freh S saddad tndoilthd SjecPpNRhinB In@¥kiSe 4O -

%ransfea gald ogkgggs fr ng§a|d 9 first object )

Car rrepd Pyedags Wﬂe'oﬁ}e u§t apd pgepied ends aig lagted osoppasite

obj eads dfeleobjdteysibRinpasit.t | oned adj acent to one of said

firi@ngéland second gbject carriers, said second

obj ay M Hopel gerific erlpdigents awayamples of the invention have

| cade@ntudiatcaadd Qé’d@ri@é&?tbé‘irﬁ/@rﬁ%%@ YObd it b i specific
nmechani sm sai d second pivoting mechani sm ePng

conf9rEs cemethedydeseribed andiillysitatndd | oad- and- unl oad cup to
@nd 14 fromone of said first and second obj ect
carriers about a second pivoting axis to is transfer
said objects to said first object carrier or fromsaid
second object carrier. 1 2. The apparatus of claim1l
wherein said first and second object carriers are 2
arranged in a first |linear manner, and parking
positions of said first and second 3 | oad-and-unl oad
cups of said first and second object relay devices are
arranged in 4 a second linear manner such that said
first and second object carriers are 5 positioned to
be substantially parallel to said first and second

| oad- and-unl oad 6 cups positioned at said parking
positions. 1 3. The apparatus of claim2 wherein the
di stance between said first and 2 second object
carriers is substantially equivalent to the distance
between said 3 parking positions. 1 4. The apparatus
of claim1 further conprising an object cleaner
configured 2 to clean said objects, said object

cl eaner being positioned such that a | onger side
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3 of said object cleaner is adjacent to a | onger side
of an area defined by said first 4 and second

L Shi surfaces. 70 WO 2004/ 095516
‘%@?Wﬁ%3%§604/012348 1 5. The apparatus of cIaCT/I_{SZOW012348

further conprising a first object transport device 2
to transfer said objects to said first object carrier
or sHRAEECChAINBRAS:and-unl oad 3 cup of said second
object rel ay device, and a second object transport

vige to, 4.t st.er bjects. fromsaid second
o i egt cart nggl%gp f?rrpgﬁfqg% ‘g’@gﬁc%%anpa%maﬂapﬂ%%n| oad
cup. 1 6. Theadppabjgtiuarrif peitRined dverh BFepslishRk GusReoNd
quect relay devic ij1l}r)osltjoned adj acent to sai d

first object @é?croflgf’f’lﬁ‘ﬁf IPHROSIHGRTIP VT § seconsipolishing surface;

carrier is 3a@'@§bbjeé1'?@@y Mﬁd@%ﬂtl&%ﬁ@e{\ﬂe&?%l@ﬁ@t GO d
obj ect relay devices further nPr|S|ng athir
obj Yot EATHSTs: falditicst bl@%‘i rﬁlﬁbﬁ@&ea@ql%wﬁ igsploadzpiedl- tmedm@p

ij eald a fﬁst(f)@foﬁhgﬂm%%&hﬁﬁiﬁﬁ sﬁﬁ'fgst%%ﬁﬂgdt@v@ xﬁ&;harﬁﬁﬁ bLifs

ti oned between said first ob

o CCBIGHEH Gies ¢ P oey-eukunleidsyip Soiddiom sl et i
Qb %@&onﬁ%bjwt cﬂﬁiéks‘%%o& a' fed di‘ﬂ)'ﬂﬂg afts IV dnbrer Sc?ld obéects from said

| oad- and- unl oad cup rd pivotling
fe c Hiptiobipet aagries to f@“lﬁl‘?wnﬂl oblevtotairiey; amtéchanl sm bei ng
gonfi gured toa@ it é?:'t fjelaé/me{llge h@sﬂgm%ld unI 8‘ gnffg SP% first

to and fron1sa| sec ect carrier
Bi vand prgordkotgect eartlerarsgfdessconﬂ objseti rdlayobqvmetlﬁchﬁdmg’ra seabrll

%gc I(?S [aglgluggﬁ \?pr Jnd% e%m% BIVQP%% (iljg\% %.qli%il ﬁ@d sgcond pivoting
Bl u m@lchfmysnobemg)qoaﬁgurecatorplmt Saif) ebhid k@%dncbl\irﬂéad&:up to and

[ u shln surfaces; and a rality of
8 G001 BB Bl e hies e butua el a Bl ets o
161 Fanderrshidiobjesty edsaid st @fect @8dr 0@ RBmMARIA&EdonH 8bRY carrier.
device is positioned between two adjacent object

carriers, each object relay device including a

k oad- an dTthdp@@dtu@ BPcl@R @her@ih‘ééﬁﬁ IFRG afl de ?@ndrﬂ% %n*?éﬁ are

sai d gl i voting drive mechani sm being con
pi vErangsding gdinesiaangar. axdpackipe p@lt@n@lof sauirﬁxsfaand scomd

adj ra@Ahd- Qﬁb&?@u@g &f srakﬁﬁét AR %&m@olg@ét Y44y cgaglcgg:(éé a}rgnged jn

transfer said objects between sal ent
tar ¢ pespad linpgr mannpheuch e sadd fist ofd sedaail nbj?ctwhmem ame s al d

obj fetricndd fol s l%s?athﬁ Wné gzﬂ%ﬁ&i shid st ah€§ 3hnd 18 ?n o‘ﬁ%"agf

The apparatus o ereln par
ffoaQilpan@Blmﬂeéachaldupdﬂng)}ﬁoss:anﬁ obj ect reI ay deV| ces are
further arranged in a |linear manner such that said

object carriers are positioned to be substantially
pardl | elTheappaitds dfedadim 2neherdimthe athtaniopbetween said first and

2 second object carriers is substantially equivalent to the distance between said

3 parking positions.

1 4. The apparatus of claim 1 further comprising an object cleaner configured
2 toclean said objects, said object cleaner being positioned such that a longer side
3 of said object cleaner is adjacent to a longer side of an area defined by said first

4  and second polishing surfaces.
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15 positioned at said parking positions. 10. The

apparatus of claim9 wherein the distance between

V@g%{%g}agl-lé)bj ect carriers of said object Ca”'}ecrﬁuézﬁmmlzus
|aIIy equi val ent to the di stance between

adj acent parking positions of said parking positions.

11. The paratus of claim7 wherein parking positions

of |%dad- éﬁ@awﬁr@mﬁof@lﬁm 1 m@hwbommmmm;dceﬂrayport device

pper an B6 SR ARl AT Bl RE R sos ) P gyt
t¥ anspor said ee\scpmbobg@t reiayainsrbe, rané als«zbomcbplgait gadsporfddvidesd

end t carri.ers,, and
e S RE L L on i Rttt s i aiogd foad-anc-
dbjsnﬂ@Mhumn1a second end object carrier of said
object carriers. 25 13. The apparatus of claim?7
further conprising an additional object relay device
posit i ondte bppatatangtRim $ Wh@reﬂbﬂaﬁﬁ%&on‘d%bj@ﬁt rfaFa? H&v@cef I st
nd ob ect. carrier of sald object carriers, said
d dif°? R%ﬁd a@l?f%’é fo spidh figst ot @éﬂﬁir Aeqhbrt sy d &gt e@actaﬁrawr is

unl gacitienya b@ﬂﬂaeﬁl sai®@FiPAndRBc Aoy R TBIEN AN &N and furdfdy The
apparat ys of c¢laim 13 further conprising a first

6 bj €CHPHFERS P obigehrelas device posisinaddeadiasert & wisj sseand obisct
sai QatrRAG ARG éhnd &@&d%}?:c?éam? i RAhdd RRAen %ﬁ ?¢d object

rel ay devi ce, a second J ect transport eviceto

fr aﬁ%lﬁéiievé,‘?élaéd é%‘]i @ézfﬂ ;f)blﬁ?téﬂixaﬁd@\e@omﬂ bid ObJ@tIJ reley device

ang S
o ORI o B fool B P IoR A1 1 g Uy SREAL A H i
6 r aifysarivotidgwicchanism beinganos figured i pivad bquéﬂmsl lbz0l-amdsmibadd

nd ct. carrier
g oalo Tl S5 aldRoohl BB a AL B Bl e el B e gerer
1@bj@nds@ﬁﬂsﬁvmamdsﬂmade@aﬂcmmkoad cup of said 91
addi tional object relay device. R& 16. The apparatus
of claim 13 further conprising a second additiona
object relay 10 device positioned to transfer said
objects to a second end object carrier of said object
carriers, said second additional object relay device

i ncluding a |l oad- and-unload cup and a pivoting drive
mechani sm 17. The apparatus of claim 16 further
conprising a first object transport device to
transfer said objects to said | oad-and-unl oad cup of
said additional object relay 15 device, and a second
obj ect transport device to transfer said objects from
sai d | oad- and-unl oad cup of said second additiona

obj ect relay device, 18. The apparatus of claim?7
wherein said object carriers are arranged such that

di stances between adj acent object carriers are
substantially equivalent. 19. The apparatus of claim?7
wher ei n parki ng positions of |oad-and-unload cups
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20 of said object relay devices are arranged such that
di stances between adj acent | oad- and-unl oad cups are
substantial ly equi val ent when sai d | oad-and-unl oad
cups are positioned at said parking positions. 20.
The apparatus of claim7 further conprising an object
‘tl eantn ammmmsgfwr pdlisthfmg djedn ssdiagpabijue ctmprisag:d obj ect

I b |on d such that | on sid
Sard s gt lBR s b o sl Bhe s A R e lppine

fffadR; aleea defined by said pollshlng surfaces 73

a plurality of object relay devices positioned between said object
carriers such that at least one object relay device is positioned between two adjacent
object carriers, each object relay device including a load-and-unload cup and a
pivoting drive mechanism, said pivoting drive mechanism being configured to pivot
said load-and-unload cup to and from said two adjacent object carriers about a

pivoting axis to transfer said objects between said two adjacent object carriers.

8. The apparatus of claim 7 wherein said object carriers are arranged in a linear
manner.
9. The apparatus of claim 8 wherein parking positions of load-and-unload cups

of said object relay devices are further arranged in a linear manner such that said
object carriers are positioned to be substantially parallel to said load-and- unload cups

positioned at said parking positions.

10.  The apparatus of claim 9 wherein the distance between adjacent object carriers
of said object carriers is substantially equivalent to the distance between adjacent

parking positions of said parking positions.

11. The apparatus of claim 7 wherein parking positions of load-and-unload cups

of said object relay devices are arranged in a linear manner.

12. The apparatus of claim 7 further comprising a first object transport device to
transfer said objects to a first end object carrier of said object carriers, and a second
object transport device to transfer said objects from a second end object carrier of said

object carriers.

13. The apparatus of claim 7 further comprising an additional object relay device
positioned to transfer said objects to or from a first end object carrier of said object
carriers, said additional object relay device including a load-and- unload cup and a

pivoting drive mechanism.
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14. The apparatus of claim 13 further comprising a first object transport device to
transfer said objects to said load-and-unload cup of said additional object relay

device, and a second object transport device to transfer said objects from a second end

object carrier of said object carriers.

5 15.  The apparatus of claim 13 further comprising a first object transport device to
transfer said objects to a second end object carrier of said object carriers, and a second

object transport device to transfer said objects from said load-and-unload cup of said

additional object relay device.

16. The apparatus of claim 13 further comprising a second additional object relay

10 device positioned to transfer said objects to a second end object carrier of said object

RS

:

carriers, said second additional object relay device including a load- and-unload cup

and a pivoting drive mechanism.

17.  The apparatus of claim 16 further comprising a first object transport device to
transfer said objects to said load-and-unload cup of said additional object relay
15 device, and a second object transport device to transfer said objects from said load-

and-unload cup of said second additional object relay device.

18. The apparatus of claim 7 wherein said object carriers are arranged such that

distances between adjacent object carriers are substantially equivalent.

19.  The apparatus of claim 7 wherein parking positions of load-and-unload cups
20 of'said object relay devices are arranged such that distances between adjacent load-
and-unload cups are substantially equivalent when said load-and-unload cups are

positioned at said parking positions.

20.  The apparatus of claim 7 further comprising an object cleaner configured to
clean said objects, said object cleaner being positioned such that a longer side of said
25 object cleaner is adjacent to a longer side of an area defined by said polishing

surfaces.
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