21 APR 2006 DESCRI PTI ON POLI SHI NG APPARATUS AND SUBSTRATE PROCESSI NG
APPARATUS Technical Field 5 The present invention relates to a substrate
processi ng apparatus, and nore particularly to a polishing apparatus for
polishing a workpi ece such as a sem conductor wafer to a fl at2InAPRO006
finish. Background Art 10 As sem conductor devices have beconme nore highly
integrated in recent years, circui ppItRIEPYRCcti ons have becone finer and
di stances between those interconnections have becone snaller. In the case
of phot ol i t hogpapISHING IAHP AFRATSr ANDIREBSPRAGE PROCESSIGG APRARATUSSt 0.5 m
wide, it is required that surfaces on which pattern imges are to be
focused by a stepper should be as flat as possi bl e because a depth of focus
of an optical 15 systemis relatively small. A polishing apparatus for

per f or m ng TdebmcabFieb®chani cal polishing (CW) has been used as neans for
pl anarizing a surface of such a sem conductor wafer. This type of chem ca
mechani 8al pol i shitrgpie€d®) inaapmnataliges cnmar higBsa® pprokisaly appdratokeaibwiarg a
polishing cloth thereon and a top ring. An abrasive liquid is 20 supplied
onto a sur fracecuddrlyt foea polishsig appacdtot Forwhilisking averokigil@eessuthvab er jemisonductor

i nt erposed between the polishing table and the top ring. At the sane tine,

t he wor kpi evafer o pitatssiengr fiaighi nst the polishing table by the top ring to
polish a surface of the workpiece to a flat mrror finish. Recently, there
has been known a polishing apparatus having a plurality of 25 polishing
units including a polishing table and a top ring. In such a polishing

appar at us, B’r‘-‘é‘ﬂé?‘m%rﬂel i vering mechani sns (pushers) for receiving and
delivering a wafer are ovi ded, at waf er receiving/delivering positions for
the r e%becti ve td{f %qu@%r,ﬁ{uam devich Raechecomspypre @%ﬁwdmeaéﬁec? & f5°EHSYRFS: a
waf er between these ZOOGﬁEEmever in tQﬁbato enent i oned

p0| i shi ng ébl’ﬁgllt életﬁgif)g.géscrﬁlgraés E%\E%‘)Z%Sﬁl:e)?meﬁén ances between se 1nterconnections

have become smaller. In the case of photolithography, which can form interconnections

that are at most 0.5 pm wide, it is required that surfaces on which pattern images are to be

focused by a stepper should be as flat as possible because a depth of focus of an optical

15 system is relatively small. A polishing apparatus for performing chemical mechanical

polishing (CMP) has been used as means for planarizing a surface of such a
semiconductor wafer.

This type of chemical mechanical polishing (CMP) apparatus comprises a

polishing table having a polishing cloth thereon and a top ring. An abrasive liquid is

. 20 supplied onto a surface of the polishing cloth while a workpiece (wafer) is interposed

between the polishing table and the top ring. At the same time, the workpiece is pressed

against the polishing table by the top ring to polish a surface of the workpiece to a flat

mirror finish.

Recently, there has been known a polishing apparatus having a plurality of

25  polishing units including a polishing table and a top ring. In such a polishing apparatus,

receiving/delivering mechanisms (pushers) for receiving and delivering a wafer are

provided at wafer receiving/delivering positions for the respective top rings, and a transfer

robot is provided to transfer a wafer between these pushers.



requires a pusher, a large space is required for installing the pushers.
Further, a large space is required for noving the transfer robot to
transfer the wafer between the pushers, and thus the apparatus becones
| arger. Further, because the transfer robot cannot 5 transfer al APR 2006y of
wafers at the sanme tinme, transfer of a target waf er may be del ayed when the
transfer robot is sedto.tll']anfer anotg fer in a case anée ]tslg{xe :
transfer robot i ‘E’f’ﬁ)’leby’éc? P&OIS%E’FPW RS §'8sappﬂrﬁ“§uéﬁ°% CAL RO RYL | ng
and transfer_of. maf a%{ erfo rqﬁg effi é? EO th?t t he
t hr oughput {4 ‘1"5"\%@7%‘{? hd %ec?P&g‘h re&f”r? %rn‘tnF mﬂh e Fushers:  Frnisie 7 fig%has -
been made in_view of .t above K t heref ore,
an obj ect ofPida pruiEl o e e bR ARE rf&‘i st e MRl Qsﬁ%%egtthz Puakﬁsch
can reduce r r at 0 0 fer

% pt%ﬁ? t{]t? api)g?itu%p@@m%egsl?%{% pulﬁ) (é at%ﬁgqge ano er robg\‘.

wor kpi ece |c en nprove a er o
th t b
whi ch caf ¢ 8' BEFL Al R Qe Sd H@gaﬁ%"&%ra%fpip%%%@ﬂ%nﬁg? r ans@ed

substrate effiqig0hhyrlGobHRs A& B r%eplrsféi" QﬁcﬁHér waflr ff :fingsetvﬁuéﬁ{h\ée[rgngﬁr ARy e

drawback of the prior art, accordi I'rst aspect e present

I nvention, {hepp} Rz%d%?‘()aﬁ@&’s guxea%késsmhﬂ‘guépﬁaéa@é Uﬁro@@s\éinggarﬁi E}Ehkrfgﬂ bf %aﬁefrs

pollshlngun|t5| cluding a polishing tabl'e with a polishing surface and

top ring fokagkbtBegHEbRfePelfiolchil) 0eahaAARE Hbudhpal RIGWERINY surface on the
polishing table, the polishing apparatus characterized in that: a noving

mechani sm for noving the top ring of the polishing unit between a polishing
position on the polishing surface and a workpi ece receiving/delivering
positiondi s Ddsdwsdedf invemdivn of the polishing units; a linear transferring
mechani smis provided for transferring the workpi ece between a plurality of
25 transferring pd3ietiresest innehtio g bebre made kpvieveof the ebovendyadibhely ef thagrior
positions; and receiving/delivering mechani snms for receiving and delivering
t he wor kpi egdt bét setherafhee, aniohjest of therpresent inugntier hapiondeangolisteng epparitng
are provided at the transferrlng P05|t|ons as the workpiece

recei vi ng/ defhitiecamgeduesia sRage o thenapparaiearnd cath §TRSeFS ARS HBBHEHRsHerkpieoe
APR 2006 W't

oSl S0 e eSS R edfonc
differ e?g fro row €a su\l:)str%te rocessmgrapparatus which can reduce a space for the apparatus and
can process and transfer a substrate efficiently to improve a throughput.

In order to solve the above drawback of the prior art, according to a first aspect
of the present invention, there is provided a polishing apparatus having a plurality of
polishing units including a polishing table with a polishing surface and a top ring for

20  pressing a workpiece against the polishing surface on the polishing table, the polishing
apparatus characterized in that: a moving mechanism for moving the top ring of the
polishing unit between a polishing position on the polishing surface and a workpiece
receiving/delivering position is provided in each of the polishing units; a linear
transferring mechanism is provided for transferring the workpiece between a plurality of

25  transferring positions including the workpiece receiving/delivering positions;, and
receiving/delivering mechanisms for receiving and delivering the workpiece between the

linear transferring mechanism and the top ring are provided at the transferring positions as

the workpiece receiving/delivering positions in the linear transferring mechanism.



transferring nmechanism Therefore, the apparatus can be nade conpact in
size, and a workpiece can be transferred efficiently. Wien a plurality of
transferring positions of a 5 |inear transferring nechani smare arranged
along a longitudinal direction of the apparatus, the workpi ec2l APR 200scarly
be transferred in the longitudinal direction of the apparatus, and the

wi dt h of the appaR@t us can be mninmzed. Therefore, a ‘agace fa[ the entire
apparatus can be retRRud ABrATORERENY T INRRIHEEREN G RIOPFE AR AR OB SRICESPT { he
present invention, the plurality of 0 pol.i shi ng.uni are arranged al ong a
Pongt ¢ udi nar el ELE e Be erbaims arsers) Y e BP § rBrng St 691 g
positions in t | inear transfgrri nmechani sm are, arranged al ong . t he

Fongi t udi nal 2t FBIE BROEPThe HbHPH: B SRR SHT RG RBr st Forhaiishi ng
a wor kpi ece h_as seni.canductor. erynLS provi.ded. i n I I n
View of - or P feSc B USRI RGN o wikF aRiEO5 LB BpEBRYLAY 4
has a struct: N [ 9aqi i f [ in
a1 ongi tuch trEd ey el ale DR WL TI NG EE LBl Py & BRLSRLAEE

di sposed adj : : Ryl i.dt: | Fect . r n
such a casej,ﬂ?ecﬁlh%k %egt?gp 5@?’?5 bgftp%n?%\#s? el? rt?é?\é o%?ﬁagﬁg&llgon?ﬁgﬂﬁeiaaﬁ?g%rﬂds’

transferringnfMREH3NHSDAARR aﬁi’afa@@@%&h 3k onfhihed! Pﬂﬁéﬂeﬁﬂk,n§|spgéer &Gt inenenfife t he
apparatus to linearly transfer the 20 workpiece in the l'ongitudi nal

di rection, iap@aratuis@a@b@i}eﬁgggdiémc@fmﬁn array of the polishing units, the
w dth of the apparatus can be minimzed. Therefore, a space for the entire

apparatus can be redodetg ebfd grefirky.aspeoollithg préseat pi@n€bhedhaphaslityodbf t he
present invention, the linear transferring mnechanismconprises a plurality
of transder pplidges uhos are anahged rlggtHdonmitukipiab derectint lof tRS appalatisahkind yheof
transfer stages, a plurality of workpieces can sinmultaneously be transferred
to effici enplwalpyodemssfamthgt pesrigienn ver kgiae tessfeiring mednhanispr e iamgnged along

t hroughput. According to a preferred aspect of the present invention, the
plurality ofbelpagitfdnal dyeetipssofithe pppicatuh upper transfer stage and a | ower
transfer stage. 3 21 APR 2006 According.to a preferred aspect. of the present
i nvention, the tr&hBPEhFIgRPPARdE qfd’ﬁﬁg}lﬂg?H@TFPWE%FUQW%F%PWPWWCW% sm

i nclude at |east . ne. transferring %osi tio 1| n .. .y
15 provided in a clean room.~ In view of cleanliness of the clean room, a polishing

15  apparatus generally has a structure extending from a loading/unloading section of a
workpiece in a longitudinal direction, and a plurality of polishing apparatuses are
disposed adjacent to each other in a width direction of the apparatus. In such a case,
when a plurality of transferring positions in the linear transferring mechanism are
arranged along the longitudinal direction of the apparatus to linearly transfer the

20 workpiece in the longitudinal direction, i.e., in a direction of an array of the polishing
units, the width of the apparatus can be minimized. Therefore, a space for the entire
apparatus can be reduced efficiently.

According to a preferred aspect of the present invention, the linear transferring
mechanism comprises a plurality of transfer stages for transferring the workpiece. With

25  aplurality of transfer stages, a plurality of workpieces can simultaneously be transferred
to efficiently process and transfer workpieces, thereby improving a throughput:

According to a prefefred aspect of the present invention, the plurality of transfer

stages include an upper transfer stage and a lower transfer stage.



addition to the workpi ece receiving/delivering positions. For exanple, when
a workpiece is polished in two polishing units X and Y, 5 transferring
steps mainly include the following three steps. (1) Transferring froma
position of a workpiece to be polished to a receiving/deliver%pgygfﬁh}ion
for the polishing unit X (2) Transferring fromthe receiving/d &
position for the polishing unit X to a receiving/delivering position for
the polishing unitac¥orithd 3d dreehenrispect! bPMhé hRedeBE ahvimdhdahé iesrsigring
position for the polishing unit Y to a position of a polished workpiece
When the tr apsfiehd intbe PASArittRferiOhg hldehdnk Ine dclddedd $dael bhd1GaiBE&HAR ipS8tion in
conprise only the workpiece receiving/delivering positions, only the above

step (2) caad@ifioaehilewestkpietiovReRing/ddhesriad pbasds. one transferring position
is provided in addition to the workpiece 15 receiving/delivering positions
for the top ringsFot kkampleamdfeara mwogkpesi isi mriished is eweepaishiag wiisnHand Y,
position for a workpiece before or after polishing. Therefore, a workpiece
can be $ nt tradsferhgistpe helylinclede thefalhsfegthieg stepehani sm or di scharged from
the linear transferring mechanismat any timng during polishing in the

pol i shing units X(Bndrapsfertings franhea epdsitoine mdy aofwqskmpees sondeapdlished to a
transferring a workpi ece can further be inproved. 20 In this case, a standby
posi tion forecgivirg/fgivecesipesitipe fgidhe splishipeurdt & st andby position for a

wor kpi ece after polishing nmay be the sane position or tw different

posi tions. Accor éPntyangemingdzein dharspavmaiieliverangpessiean for theprlisbing WiHe¥ &0 i s
provi ded a polishing apparatus. having a.polishing unit including a polishing
table with ér%‘t?l"flgﬁgﬂg"er’é’ﬁrppéﬁ’é’niﬂﬁthaPPB%‘"FE Bt for pressing a workpi ece

agai nst,t he polishj surface, on the .25 dshing table, .and .a, pluraldty of
cPoant nid dev ces (01 Henaa e oM st reerimelibii gt oo b op ot aethB el 1 ue

characteri zg%oi 0 5%@5: ofigleed%?ljﬁ(ﬁ?icéy of cleaning devices are arranged al ong
a predeterm e qi Ped ron; an € polishing apparatus conprises a

2 10 TR BB e e 0
vertically BaNigwWopehad 28| Rlk/deh (i ds}ﬁorﬁQ,VérﬂQtﬁe%ovgﬂeﬂgmcﬁ%%ﬁ'e%ﬂ

and a novi ng rrechani sm for noving the hol ding mechanismin

However, when at least one transferring position 1s provided in addition to the workpiece
15  recerving/delivering positions for the top rings, this transferring position can serve as a
standby position for a workpiece before or after polishing. Therefore, a workpiece can
be introduced into the linear transferring mechanism or discharged from the linear
transferring mechanism at any timing during polishing in the polishing units X and Y.
Thus, the efficiency of processing and transferring a workpiece can further be improved.
20 In this case, a standby position for a workpiece before polishing and a standby position

for a workpiece after polishing may be the same position or two different positions.
According to a second aspect of the present invention, there is provided a
polishing apparatus having a polishing unit including a polishing table with a polishing
surface and a top ring for pressing a workpiece against the polishing surface on the
25  polishing table, and a plurality of cleaning devices for cleaning a polished workpiece, the
polishing apparatus characterized in that; the plurality of cleaning devices are arranged

along a predetermined direction; and the polishing apparatus comprises a transferring

mechanism having a holding mechanism for detachably holding the workpiece in the



direction of an array of the cleaning devices. The hol di ng nmechani sm may
clanp a peripheral portion of a workpiece or have a recess to hold a

wor kpi ece. A vacuum 5 chuck may be used as the hol ding mechanism Wth such
an arrangenent, as with the linear transferring nechanism by 2IpAPR 20069 2a
transferring mechanismfor transferring workpieces in the respective

cl eani ng dr%éé;ﬂde‘éﬁ% cpeaﬂmg' §&5Les 08 \%Pnc‘% ?zgdé&ﬁM %ecthgx%s@hﬁﬂﬂe?ﬂcaqﬁvhg

space I'eCIUI r ansferri ng Wwor et ween eani ces can

be m ni m zegh 1340 ACHELINUnG S Boﬂhgfzﬁécrh%sﬁsﬁ%‘?%oxﬁﬁ%\alfkeh@lﬁ CRkclaRY: ‘iﬂ an,

1d;
t he cl eani ng ofew ces are’ partitioRed by partition eni ngs

al  owi ng t Qﬁré&ﬂbﬁ'df%n”@r@&ﬁ%ﬁﬁ@ @feaﬁihg de'szc@@Sf"P}Eé hORiNE GleRd s dh trﬁa)p%ﬁaﬁqp
therethrough are formed i'n the partition walls; and “shutters capabl e of

openi ng anthegip@eiaN@orich Bf @\Wwehdgicat otrhﬁv@&efﬂceﬁstd Roldhe vaRkpikéd. 0NA Wakhsm
Wth such an arrangerrent t he hol di ng mechani smof the transferring 15

mechani sm capclbenadéaded 8¢ thedaldine Methniknt he cl eani ng devices. Specifically,
a workpi ece has heretofore been Taken out of a cl eani ng devi ce and then

introduced and twahshestr ad arfdngeinbit, nextvithl eRnilingard @uhgferingowRuRinism, by
according to the present invention, a workpiece can be transferred to the
next cl eaniprgvideg ceamiférhing nsechheanifogtraetdrdeg wdrkgeates ib@iengspeakien cleatingf

t he cl eani ng devi ce. Thus, workpieces can be transferred nore 20 rapidly and
prevent ed fdevimesant dutitng elrrnextagralahe deanpsgphienecshespassaequeedvior kpiségosg do
not need to be taken out of the cleaning devices. According to a preferred
aspect of twerkpiessebriween ditclesningtderices eandteanpiimigedmechani sm conpri ses the
hol di nggmechanl sm for each cleaning device. Wen the transferring .mechani sm

conpri 88s the hol 4559§dingénamderebisredf the RERTh Bl PR he QGQ@“%IdEYls?% ¢ of
{ranct :fef@%%a“@azgs%wg Eﬁ%&‘@ﬁp@ %%\ﬁxé&y o 1%%@%%@?«%3% e

f d t .of t f. th
Pranet er i AR ST RDSES et et B O R OBHF S anE SRUGY UL 1B of
a5 21 APR S%Q{?érs%isﬁ’é Sﬁg%eﬂl%g a%d% oesg%ezg'f. §F Cd a%flf?ee&fé’x\f?{%egﬁ A% q(an‘ﬁ'ﬁ&rﬂ@'rk‘?h an

arrangenent”,” srnce iece can
stand by at the S\Wﬂﬂdgﬂc}pozﬁi tdr%geﬁgﬁ, the holding mechanism of the transferring

15 mechanism can be moved vertically within the cleaning devices. Specifically, a
workpiece has heretofore been taken out of a cleaning device and then introduced and
transferred into the next cleaning device. However, according to the present mnvention, a
workpiece can be transferred to the next cleaning device within a cleaning device without
being taken out of the cleaning device. Thus, workpieces can be transferred more

20 rapidly and prevented from contacting an external atmosphere because the workpieces do
not need to be taken out of the cleaning devices.

According to a preferred aspect of the present invention, the transferring
mechanism comprises the holding mechamsm for each cleaning device. When the
transferring mechanism comprises the holding mechanism for each cleaning device, a

25  plurality of workpieces can simultaneously be transferred to efficiently process and
transfer the workpieces, thereby improving a throughput.

According to a preferred aspect of the present mvention, the moving mechanism

of the transferring mechanism moves the holding mechanism to a standby position of a



efficiency of processing and transferring workpi eces can further be

i nproved. According to a third aspect of the present invention, there is
provi ded a polishing 5 apparatus characterized by conprising: a plurality
of wafer cassettes arranged along a predeterm ned direction; 2alAPR2006
transferring nmechani smnovable in a direction of an array of the wafer

; | | j i_shi i i d i hed
direction el o e YsaPRLkT AoChned o FHBIERT gk Pt S ERGRIHE STacert o
ol 5075 sy 0y VG AR 1 ) Bl 0

transt er | ngrE YaF Bl PRI AR biotigfled LANRLARE b fpRQeL | ons al ong

a direction of an"arfay o ural i pol'ishing units;

recel vi ng/ del i ver xagoBRGRN STy dbROSLheBreRnPASk AN o0 MHORLAE pbiitiBle

transferring mechani sm=an second transferring mechani'sm'are access

for rece vi aghands cﬁﬁ'akféﬁ&é@gy g W%fn%? abﬁhi/é@i?ﬂo? Reatll EfbetldsaRsnBEd LRGg 2
mechani sm and the second transferrpl ng 15 mechanism a plurality of cleaning

devi ces arr ghrgedrinthed dieBG&; & fitkn@thsfirfifE trie®Rani s titvable ik faalgdcB864 bhgh array
mechani smfor transferring the wafer along a direction of an array of the
plurality obf 1¢1lemm@sdawspﬁﬁmraaimﬁoﬁpa&ﬁﬁigdnﬁte@eﬂan'gawncte;brbtdamﬁgedra‘ﬁ:hmh,sm
di sposed at a position to ich the second transferring mechani smand the
third transéshrofnge pobichiaguam arctidagce polidilieg table wthai polishingrairided ames iteyy
the wafer between the second 20 transferring nmechanismand the third

t ransf erri ngngdchardssing aAwefer dgaigstt the popslefigsndaceaspeled polishineetaples siesecond
invention, a reversing machine for reversing the wafer is disposed above
the firkl rwewsfenmg dethanssm fgr teosfaningnthe welteorktitween o plumalityt of rteansfesprdct
of the present invention, a |oading/unloading section, a polishing section
for poli shi PRFtEORGaRINE andirestieon edfnien gareasc of otgefﬁrlra@néaﬁi PRJIsbHE upRs;af st
polished in the. palishing section gre rtitioned b rtition walls; and
the first {ercﬁlh’é‘f?éﬁj?livﬁlj‘“ge@ﬁéﬁf"ém sspa@p@fséopqsﬁwphé Fich e/ Eanﬁt&é"H‘iSf?énng
section, the second tr?l}nsferri nt? m;cha(pi smhi S. di sposed i'@l tﬁoe %ol.i shin
section, andPHEIER; Y HeaREPRy  THETCIRG HRFPERSTs 216 arGaullei 19T 1Reeiin8afTthg
section. 6 AR i e r -
Thvent i on, SR dhy SafRRENAnE A Rk AARRE aft ok EcBle BB erine

in the part kbR 4 BlurdftY FRHLLBECRRAY End¥d in a predetermined direction; a third

bl e

transferring mechanism for transferring the wafer along a direction of an array of the
plurality of cleaning devices; and a second receiving/delivering mechanism disposed at a
position to which the second transferring mechanism and the third transferring
mechanism are accessible for receiving and delivering the wafer between the second
20  transferring mechanism and the third transferring mechanism.
According to a preferred aspect of the present invention, a reversing machine for
reversing the wafer 1s disposed above the first receiving/delivering mechanism.
According to a preferred aspect of the present invention, a loading/unloading
section, a polishing section for polishing a wafer, and a cleaning section for cleaning the
25  wafer polished in the polishing section are partitioned by partition walls; and the first
transferring mechanism 1s disposed in the Joading/unloading section, the second
transferring mechanism is disposed in the polishing section, and the third transferring

mechanism is disposed in the cleaning section.



opening and closing are provided at the openings in the partition walls.
According to a preferred aspect of the present invention, the

| oadi ng/ unl oading 5 section, the polishing section, and the cleaning
section are assenbl ed i ndependently of each other. Accordi ng 2ZbARR2MGer r ed
aspect of the present invention, air is discharged from the

| oadi ng/ unl oadi ng ctian, th | shi i . t he i ion
i ndependent |y of éggI%g%h%?ép%ﬁ%ﬁﬁéﬁ?m%%#%§%§h%§“d?§%ﬁ§$g8g&§$%%ﬂgﬁgg&h@
plurality o | shi ' i pendent - t e e

di schar ged Ehre(]:)‘gﬁ ftgﬁ][ed E{yﬁﬁ g?r?{hl{/&ggrh ﬂgl?eam n]g thé\??%glgﬁ%ﬂ%pgﬁ%é}ﬁt {/rso ag%c%f

other. Accopgling: Lt AoBheLR! EAAPRARL oBluikNEnRELERNLoh BURLL i ON, Lhe

transferring positions © e secon ansterring mechani smincl ude

vorkpiece recel vi RgLsialdoV 4 BRIRRSIDEANS hObrdBR H0BId 9% IdAfHfRALIN N9
units; and a third receiving/delivering 15 n@chanl smftor receiving and

del i vering géaaom,faﬁaerpdm@hm?%cﬁ&ﬁ 28RO Qichhmpsieelisd PR aNBEHRAI iBMRAMediReoft OP
rings is disposed at the transferring positions as the workpiece

recei vi ng/ deddhvgkdrng positions. According to a preferred aspect of the
present invention, a filmthickness neasuring device for neasuring a film
t hi ckness of the wat@dingstodi psed Bptcadnhé preserdGnsationdair is discharged from
recei ving/ delivering mechani smand the cl eaning devices. According to a

pref erred agpedbadfig/thieapingseadtionnvewt ipphshiagt sertioher aridnghdi cianingn seafont he
wafer in the second transferring nechanismand a transferring direction of
the wafer indepdnslently raf eachnsther r iFugthes chimmaymbar &sghargddl Slomnithen peadity ovther .
According to a preferred aspect of the present invention, a transferring
directith pdishingwatsviadeneniientlyind esdcomer. t r4in steerhei disehareed 4rnms theapiarality of
transferri ng1 direction of the wafer in the third transferring nechanismare
opposi t e t oCl6ARS geriess inderegfenthipeliedchodrer erred aspect of the present

invention, the second transferri mechani sm conprises a.linear .
transferring npch%ﬁ?%rﬂf“g? ¥ Rﬁfgg’g?fb@sﬁ%c_éo?%iﬂi‘?g eyt ﬁl?vé"flgf’?’egheaéﬁéﬁf?"g’ﬁ t he
Franerer i nio At SREE e IR Pkl Dot iRt Sar dfelogfivdine
positions for the top rings in the polishing units; and a third receiving/delivering
15  mechanism for receiving and delivering the wafer between the second transferring
mechanism and the top rings is disposed at the transferring positions as the workpiece
receiving/delivering positions.

According to a preferred aspect of the present invention, a film thickness

measuring device for measuring a film thickness of the wafer is disposed between the
20  second receiving/delivering mechanism and the cleaning devices.

According to a preferred aspect of the present invention, a transferring direction
of the wafer in the second transferring mechanism and a transferring direction of the
wafer in the third transferring mechanism are paralle] with each other.

According to a preferred aspect of the present invention, a transferring direction

25  of the wafer in the second transferring mechanism and a transferring direction of the
wafer in the third transferring mechanism are opposite to each other.

According to a preferred aspect of the present invention, the second transferring

mechanism comprises a linear transferring mechanism.



t he second transferring nechani smare substantially perpendicular to each
other. According to a fourth aspect of the present invention, there is
provided a 5 substrate processing apparatus having a plurality of substrate
processing units including a substrate holding portion for hol 2l ARRa2006
substrate, the substrate processing apparatus characterized in that: a
novi ng nmechani sm f i t | di ri te
processing unit be$§%£§%§qgﬁé%§%§gﬁﬁhégiggggﬂﬁéﬁg%ﬁ}ﬁ%%gfﬁ@&%ﬁggﬁ?%?gaahﬂ
processi ng rhig%:r% L f?&r&’sférﬁﬁgﬁrt"écﬂ%gﬁ'ahéf %ﬁ#aﬂ&eﬂﬂ? &ﬁe%ﬂoh%fﬂ{e%ifgﬁﬂ In
each substrate processing unit; Al near transferrin mechanismis _
provi ded T orpkansathl @ildi5eMbRh AEQubBEINRGHARAINLAL IS Yadilothgranst er ring
positions including the suﬁ?trate recei ving/defivering positions; and a
recei ving/ del i veri agedr@mBand anMcuah L8968 B MR gnekedehheatibRIttHhe is Yhshinat @
between the linear transterring mechanismand the substrate hol ding portions
of the subsiubafrge %&&ﬁ@ﬁﬁ’g BSpavdtlé Bavisg RpAMhEt©hrahbithee pfoRBSURN idiRdnd0&hE a0Ns
as the substrate 5 receiving/delivering positions in the linear

transf erri ngubegiarmdding Assraosli fag Holdidg fd kttruaspabt sabsttdie Po@SENE apparatus
invention, there is provided a substrate processing apparatus having a
substrat e preeessirirgd unitkati Beheidhneahsibatioanevivg then@bstpae thobiding portival afi ng
a substrate, and a plurality of cleaning devices for cleaning a processed
substrate, tthe sibbsiteaprecgsingessi gtegEnar airadetemaned tpesitipedwithint Het sultstrete
plurality 20 of cleaning devices are arranged al ong a predetermn ned
direction; aprdcessmgsuisandaa B1bsiratececssving/delpysamgtpesitioonp praededanteasn sfhstrateng
mechani sm havi ng a hol ding mechani sm for detachably hol ding the workpiece
in the ridspeRioreasing|waidtnp Aedcyansasting meshanigalis yrovirsdi fag traed erainegghe sustrate
vertically nopving the hol di chani sm. and novi ng _nmechani sm for noving
the hol di ng RRSR RSt SR L1 PISETIBE PAPLigHS qerngphet ﬂ@swtéa{ﬁ?%angéshvermg

devi . A ' t ixth . t of th t ti .t [
o ovi ded a_ Sufetora: £ SrefeRint R0 Ehe bl R R AR upR AR b etilft S,
plural ity ofy yaler (casseltes, ALEA00GHsRl0NG,8 L SUBLER MR L SELLON 1

first transferring mechani sm I'e”T'n"a direction o

array of the €S+l i i S0l j r ang j.n.a
ot cdet or mi nedToarE EPSRmECIK? i rR b e Jhe ROURRIAP iBidons AL RIS
hol di ng 1B0r t{ce8ving/deObiihdBosions in the linear transferring mechanism.

According to a fifth aspect of the present invention, there is provided a substrate
processing apparatus having a substrate processing unit including a substrate holding
portion for holding a substrate, and a plurality of cleaning devices for cleaning a
processed substrate, the substrate processing apparatus characterized in that: the plurality

20  of cleaning devices are arranged along a predetermined direction; and the substrate
processing apparatus comprises a transferring mechanism having a holding mechanism
for detachably holding the workpiece in the respective cleaning devices, a vertically
moving mechanism for vertically moving the holding mechanism, and a moving
mechanism for moving the holding mechanism in a direction of an array of the cleaning

25  devices.

According to a sixth aspect of the present invention, there is provided a substrate
processing apparatus, characterized by comprising: a plurality of wafer cassettes arranged

along a predetermined direction; a first transferring mechanism movable in a direction of



substrate; a second transferring nmechanismfor transferring the substrate
between a plurality of transferring positions along a direction of an array
of the plurality of polishing 5 units; a first receiving/delivering
mechani sm di sposed at a position to which the first transferr2ingPRe2gogNi sm
and the second transferring nmechani smare accessible for receiving and

del i vering r t n. 0 -ansfer. hani -t he
second t 1 antt ST Aoteabian P, PRl 30 pbh IR B EEF 15 BB &
predet er m nggd. direct b oy 2 LAl [N ' f : fienghpg the
waf er al ong laec%g H?atrclggit}itgnp E&F%‘?ﬁ gf‘?ﬂ?‘f Cg{dﬁllt%g S‘gfsgljrag%q%@? ng'f °{f‘%€ﬁn@1 ggi ces;

and a_seconyfreeel iaghdalinRiing MESARS T diranesetlathe s Rthil Pkt whi o

the second transferring mechani e ird transferring mechani smare

accessi bl e ﬁﬂfalﬁﬁ%?iré(ﬁs‘f'&rig@ osiﬁ%hé: Y8R QQirE&ﬁdef%tarrPaBJ%rt;l?ﬁé ]B‘ﬁﬁdi'it)fsbﬁpél%ﬁf?@d

transferring nechani sm an he third “transterring méchanism 15 According

to a seventhnigSReftst Qb Nfy/BERRRR MeMRIhPQispb I & b okiOMi deghikh wlFRitrat e
processi ng apparatus having a transferring nmechanismfor transferring a

substrate, ghaf@eihe’ meethnish t4alt thd RBcdddanahgeringd niB2BAEEh S BReC @GR EBRS fd
plurality of transfer stages for transferring the substrate between a

plurality ofectivansimer délivgringshé kaitsratedbetsbaf thel frsi narsfeethgl mechanisdr and 11g
transfer stage driven by a driving nechanisnm a driven 20 transfer stage is
fixed to anseenod ofratdieriapaitechamsma st plopdity f of ¢emiibg odévigest heradgédvan a
transfer stage is provided at a transferring position for the driven
transfer stpgdetentingd diredtionna ahirditrgesfening nvdebani sthdouitranséerring dheswefer gloage i s
to be noved over the transferring position provided with the stopper, the
driven 4 andifetiost ade ans arest rofet phyrakitie oft opgraung THeHessor and t Re segdnden
transfer stage izﬂg&cutately pasitioned at the 25 transferring position.
Wien the re¥pevngdeliyeang merhan sy clisnosed ayf PPEHER Mo SYnekdhe scondipaHemig t he
novenent of the respectiyve transfer stages,can be controll|ed by dri.vin
Techant s, BEOVHRR 11 fifo tHEE Jerssierang Taun e o decespblie et TSR difyi ng
mechani sns hg a tus to becone |a According to the.presen

i nventi on, gqu’%ngA%fz %g%‘%ﬁl E?tz‘ﬁele{l yt%gf Setc?%‘{lgfaglségg%ens]e%gﬂgg} ﬁﬁ?t%ﬁe@ffsl y
be noved anf?ar?s‘?&H’r@tn?éc){arf?Qﬁ_i tioned by one driving nechani sm

15 According to a seventh aspect of the present invention, there is provided a
substrate processing apparatus having a transferring mechanism for transferring a
substrate, characterized in that: the transferring mechanism comprises a plurality of
transfer stages for transferring the substrate between a plurality of transferring positions; a
shaft is inserted into a driving transfer stage driven by a driving mechanism; a driven

20  transfer stage is fixed to an end of the shaft; and a stopper for positioning the driven
transfer stage 1s provided at a transferring position for the dniven transfer stage.

With such an arrangement, when the driven transfer stage is to be moved over
the transferring position provided with the stopper, the driven transfer stage is restricted
by the stopper. Therefore, the driven transfer stage is accurately positioned at the

25  transferring position. When the respective transfer stages have different strokes of
movement, the movement of the respective transfer stages can be controlled by driving
mechanisms provided in the respective transfer stages. However, such driving

mechanisms cause the apparatus to become large. According to the present invention, a



According to an eighth aspect of the present invention, there is provided a
substrate processing apparatus having a filmthickness neasuring device for
measuring a 5 filmthickness of a substrate, the substrate processing
apparatus characterized in that: the fil mthickness neasuring ZleAPB2006
conprises a reversing and hol ding nechanismfor holding and reversing the
substrate, fidlmthickness neasuri uni i sposed hst i.al.l. ()
vertical i PREIER! (rAOra s TRl p Mat el R PRI RS TR bRt Breana
a transfergi i.smfor transferring the substrate between the
reversing aﬁgﬂﬁ%gﬁﬁﬁéﬂgﬁ‘o mechani sm and the filmthickness neasuring unit.
According to a pr d as . P Nt .l i ty t; sfigLd 1,ng
RLEHRY & Fﬁ%otﬂ{; :ﬁg%& e ;&re'sé}]\{%ﬂ%%@{bﬁbl Eelf‘rﬁ glgf;f]}ew L 1l

mechani sm conpri ses a prurality~o ing portions

substrate. &%gﬁaﬁﬁ&e%mg PSR hEE HeG g%piﬂﬁat th@éknfegbem@&s%i‘%?ltdebw g8t h@ﬁburihQ%S

transferring nmechanismTs arrangedn 0 as to be vertically reversible.
Accordi g t R tRkefeas bed sasRRtd, 1R subbRalRpResRBding BYSRAS Ehar@&teii%sﬁa pehef
0

the plurality of holding portions conprises a Suction | di ng portion for

attracting fike thikhéds’ AlesurindedeNasr doMpsibest b ORverfBgOhAd N®1difz anddhahimasdrect
of the present invention, there is provided a substrate processing

appar at us heolding aadirexesinfg (1@ sibshitae filgl thidkviessSheguaing ubs idiBbeed subsantially
substrate 20 processing apparatus characterized in that: the reversing
machi ne conjar & Sestieal hditedtiog wigk haspesmtd ahe hetedsing dnde hsldbgt nackanian, and a
rotational nechanismfor rotating the substrate held by the hol ding

mechani sm tmofarisg msawhafion fdeteosfenmpgathactbirade bemwesn itk takisog irdholdingr med
in the substrate; and rotational positioning of the substrate is perfornmed
based off derdunesdn pedsietilpfthicksessapesgptin2®Biccording to a preferred aspect
of the present invention, the reversing machi ne conprises a sensor for
recogni zi ng a codBcgidingets fodrelfamed aspech i My PEesEPpARBTERHPRJ this pessfesmet he

Do I e R0l RCfAL A, oL LG feYar Sl seh ne Cormr sec
the rotational pogiliang, of ADESHIRMRNST 1 BRLLRY TR OO (hlrbide
mechanism is arranged so as to be vertically reversible.

15 According to a preferred aspect of the preseht invention, at least one of the
plurality of holding portions comprises a suction holding portion for attracting the
substrate under vacuum suction.

According to a ninth aspect of the present invention, there is provided a substrate
processing apparatus having a reversing machine for reversing a substrate, the substrate

20  processing apparatus characterized in that: the reversing machine comprises a holding
mechanism for holding the substrate, a rotational mechanism for rotating the substrate
held by the holding mechamsm, and a sensor for detecting a notch or an orientation flat
formed in the substrate; and rotational positioning of the substrate is performed based on
detected result of the sensor.

25 According to a preferred aspect of the present invention, the reversing machine
comprises a sensor for recognizing a code on the substrate.

According to a preferred aspect of the present invention, the holding mechanism

of the reversing machine comprises at least three rotatable pins for holding the substrate,

10



According to a preferred aspect of the present invention, the holding
mechani sm of the reversing machi ne conprises a vacuum suction portion for
attracting the substrate 5 under vacuum suction and rotating the substrate,
and the rotational positioning of the substrate is performed DyAPBR2006! | i ng
rotation of the vacuum suction portion. According to a tenth aspect of the
present invention, there is provided a polishin a ratus having a

Dol ohi ng. ¢ B dedetEtarap PG e Jube e ogges P GO IEaSEg o
wor kpi ece a aiFst t#@ Bolishing surface on the polishing table, the

pol i shi ng a%%ﬁ WUY BOP¥aracterized in that: a sensor for detecting a notch
or an orientation flat, of the substrat | d by .the t.0 Lng;ds di sed
bel ow the top. 11 ndi B i AR IR Bestordlit et sstoR st PRI pleTRBRSS
perforned b n.dete - Qf € j ef rj: ot |

br avi nge. 15 0tk (e ECfhfiinl E5bfet s baGu BT bn pBHIcH oL BEALL Ry Bhuare

oL Shing aRRELALNSLASSALA 19 iud BUNGHLIRD! off ufF AGRE L aRRdrOp:

FIG 2 is a perspective view show ng an outli ne he po I ng appar at us

shown in FI te ¥l n LroVd | f Lkng portions
in the poli éq'%sﬁéa{e lﬁ@%ﬁb@@a%gorgﬁ’é% onétl@l{)%ﬁt{?%ﬁngin Sgl%ﬁ(?nsb%% P'ont vi ew, and

FIG 3B is a side Adc8Mindtda tehtt Splct iR M@ vepridd, iidre I 0618H apRhing N

t he polishing apparatus Shown in EI G 1, FIG 5 is across-sectional view of
a pol i shi ng appganathdsin@GCpslithiig thbletwieh PREShg siffMRNEAPA toBnE ks préssing &
pl an view showi ng a. hand of a first transfer robot according to another
enbodi nent eforkpiecpagsrntthe potipkihgRurfideCon thd pokshirigdebld, el pphshingy apparatnoss
section, showing a structure of a top ring in the polishing apparatus shown
in FIG 1Q; thaddteARdd 006! Fl €nss fosdetestdrgtd gatich or as oreeatibndlat of ithevsubitoie ng
a dresser in the polishing apparatus shown in FIG | and shows a di anond
dresser; FI Geldoby $he teeringcal dignoses belewt then@p nigvardhwmtiogakb pdsiveiag of rthe he

pol i shi ng .
substrate 1s performed based on detected resuit of the sensor.

Brief Description of Drawings
15 FIG. 1 is a plan view showing an entire arrangement of a polishing apparatus
according to an embodiment of the present invention;
FIG. 2 is a perspective view showing an outline of the polishing apparatus shown
in FIG. 1,
FIGS. 3A and 3B are views showing front loading portions in the polishing
20 apparatus shown in FIG. 1, FIG. 3A is a front view, and FIG. 3B is a side view,
FIG. 4 is a side view of a first transfer robot in the polishing apparatus shown in
FIG. 1,
FIG. 5 is a cross-sectional view of a polishing apparatus according to the present
invention;
25 FIG. 6 1s a plan view showing a hand of a first transfer robot according to
another embodiment of the present invention;
FIG. 7 is a side view, partly in cross section, showing a structure of a top ring in

the polishing apparatus shown in FIG. 1;

11



apparatus shown in FIG | and shows a brush dresser; 5 FIG 10 is a front
view of a first linear transporter in the polishing apparatus shown in FIG
1; FIG 11 is a plan viewof FIG 10; FIG 12 is a front view showi ng a
second linear transporter in the polishing apparatus shown i n2FFABR 200610
FIG 13 is a plan view of FIG 12; FIGS 14A and 14B are views show ng a

reversi ng nmachi ne athe ol i shi 9 araﬁus shwn in FIG 1, Fl }gﬁ?is a
bl an i e, and i &101 5% i ossSRER froY PHRUID 8 EE b ihe gl
14A; FIG 15is a p & VI e showi. n gecond transfer robot in the
pol i shi ng s a verti cal

PRV PR R *o Ppgs aiatfiond dipgser,

I f | i shi
ot o i U BAR ME D D AP

pol i shi ng rat h i SA through 18E are vi ews
expl anat ory%ﬁﬁg‘%%e?@ ‘?%2‘){\@%(5%51‘1%}‘0}}1‘% 8?1 ‘@Ss‘ue}n FIG 17 FIG 19 is a

erspective view Wi r

RN A ?ﬂoﬁ?@?%ﬁ okl PSR BRI Spp b
FIG 19; Fl Gyw g% dl 22B show a chucking unit of the transfer unit shown
in FIG 19, F G 22A|saplanV|ew and FIG 22Bis a front view, FIGS.

23A and 23B are w;q@slpmpﬁq@gtvwomlg)ggr ation of the transfer unit 12 21
APR 2006 shown in FIG 19, " FIG 23A is a horizontal cross-sectional view,

and FIG 23B is aFigenti gad fiohtSsews ehdwingad s¥ddRd; liddaB®rangsbiter ihalighoRidhingr e
vi ews expl anatory of oper ation of a filmthickness
apparatus shown in FIG. 1,
| 10 FIG. 13 1s a plan view of FIG. 12;
| FIGS. 14A and 14B are views showing a reversing machine in the polishing
apparatus shown in FIG. 1, FIG. 14A is a plan view, and FIG. 14B is a side view, partly
in cross section, of FIG. 14A;
FIG. 15 is a perspective view showing a second transfer robot in the polishing
15  apparatus shown in FIG. 1;
FIG. 16 is a vertical cross-sectional view showing a lifter in the polishing
apparatus shown in FIG. 1;
FIG. 17 is a vertical cross-sectional view showing a pusher in the polishing
apparatus shown in FIG. 1,
20 FIGS. 18A through 18E are views explanatory of operation of the pusher shown
in FIG. 17;
FIG. 19 is a perspective view showing a transfer unit in the polishing apparatus
shown in FIG. 1;
FIG. 20 is a front view of FIG. 19;
25 FIG. 21 is a plan view of FIG. 19;
FIGS. 22A and 22B show a chucking unit of the transfer unit shown in FIG. 19,
FIG. 22A is a plan view, and FIG. 22B is a front view;

FIGS. 23A and 23B are views explanatory of operation of the transfer unit

12



measuring device provided instead of a reversing machine in a cleaning
section; 5 FIGS. 25A through 25J are views explanatory of operation of the
filmthi ckness nmeasuring device provided instead of a reversing nachine in
a cleaning section; FIGS. 26A through 26F are views expl anat or y2I0APRPRYpgt | on
of the filmthickness neasuring device provided instead of a reversing

hi [ I [ tion; . Fl GS. 27A th h 27D . sch ' j
e e oy SPRB00) B S5 ERTiA Foa, R 0ab] RUSRFHRAEL S L SRS L
processi ng i\§e @drl]::pors 28A through 28D are schematic views

expl anat ory o{&oper ag?g%“’g%”(?ﬁ‘& first linear transporter when serial

processing is per fﬂ@ﬁ?%4AF*%z?ﬁ érlaf\}?%big%gé;r?%a?&;ﬁ ogfc(ﬂfe'i]ﬁfoincofvz; ﬁ%.thickness

expl anat ory of operation o Irst ansporiter when seria

processing irﬁ?eﬁgﬁfx%é‘ﬁ% pﬂo@idéﬁﬁteéﬁoﬁ RLONAD QR 2 ISR deEridh; EWS

expl anatory o peration of t Irst linear transporter whien serial
processirg is perfoEedis ARhERoh3A ot hiiRUE RxphRaBFEoSERERI &f Mk B thickness

expl anatory of operation of the second linear transporter when serial
processi ng ifeRarihedsRd: pfvided iBdénd dTra0d0ésidd hAhfeSh R@hing seLEws _
expl anatory of operation of the 20 second |inear transporter when serial
processing is perfrGedsARhSSghI3A drokRugx3RRaRRe oS 6ha i 6f the € thickness
expl anat ory of operation of the second |inear transporter when seri al
processi ng imegerihgdevde pfavidsd 184éadt dfraregérsiad hahtmess hehaning sectbws

expl anatory of operation of the first |inear transporter when parallel
processing is per fldGied7A2brdegEl7D35AstHenatig viSER xpltamatrh efrapdration efitbe first
expl anatory of operation of the first I|inear transporter when parall el
processilfg ilsepetrheppaeidr wherGBriaBpiacessingugherdomes: e schematic vi ews

expl anatory of operation of the first |inear transporter when parall el

processing is per fdved8Athropgh ZBR arpeehemats vieymsexphinatagm oBopsratien efthe fietti ¢
vi ews expl anat ory of opergtion, f the, s.ecor}d | i near transporter when

paral | el prot¥és rﬁ@ppgerp\y $LIHBLPTOEF L 188X IPMdugh 38D are schematic vi ews
expl anatory of Opelgl%rlg. QBAOtL:otugﬁ 29D are schematic views explanatory of operation of the first

linear transporter when serial processing is performed;
15 FIGS. 30A through 30D are schematic views explanatory of operation of the first
linear transporter when serial processing is performed,
FIGS. 31A through 31D are schematic views explanatory of operation of the
second linear transporter when serial processing is performed,
FIGS. 32A through 32D are schematic views explanatory of operation of the
20  second linear transporter when serial processing is performed,
FIGS. 33A through 33E are schematic views exp]anatofy of operation of the
second linear transporter when serial processing is performed;
FIGS. 34A through 34D are schematic views explanatory of operation of the first
linear transporter when paralle] processing is performed;
25 FIGS. 35A through 35D are schematic views explanatory of operation of the first
linear transporter when parallel processing is performed;
FIGS. 36A through 36E are schematic views explanatory of operation of thé first

linear transporter when parallel processing is performed;



second linear transporter when parallel processing is perforned; 5 FIGS. 39A
t hrough 39E are schenmatic views explanatory of operation of the second

| i near transporter when parallel processing is perforned; FIG 40 is a
schemati c perspective view showi ng a polishing unit accordi ng 2IcAPR2#6Ger
enbodi nent of the present invention;, FIG 41A is a schematic perspective
view showing a re [ Iy 1:nq,; ' f. 4 he
present inventi on%§d§%? %}ffgepsﬂ gr%gﬁ%h%hgg}rl%‘gss-%gglté{?iﬁéﬂgﬁp\%gv%gg# Oglﬂé

ALA FIG 4%edSa BB ENRIRDL G ROIASEAIEY Brolk S DQURg, . Tever sing machine

according to another er ment "o r_esé‘n inventron; and FIG 43 is a
schemati c perspeciyg Y§EWhIOW XD ard Ofhehlafid Q%ggﬁﬂathﬁy 6{‘%%;&%&0:1 1P the
or g Qut t

enbodi ment of the present 1 nvéention. Best Mode rryi e

I nvention Aselfb;éhii$i|ﬂieﬂ&rﬁ@ﬁ@fﬁétﬂﬁnﬁﬁpﬂlﬁaﬂb%eéﬁagﬁ adbigdat s of the present

invention w be described belowin detail Wth refefrence to the

acconpanyi ng dr awmrn@s. 36AGhroughS3E BlcABchedAtiY Ivedws B%ﬁkﬁo?ﬁoﬁﬂbéﬁﬁom of the
arrangenent of a polishing apparatus according to an enbodi ment of the

present i nvegtbhdMine@nehnspdrter vtied parddiel peedsingts pedurnsddow ng an outline of
the polishing apparatus shown in FIG 1. As shown in FIG 1, the polishing
apparatus in the FpGesen aeubmditivgpirsprasvavieousiongng al polahingatrdngatbading or m
and the interior of the housing | is divided into a | oadi ng/unl oadi ng
section 2, angbei ehbamsetaifitbnpi@sémBayvedhdn; and a 25 cl eani ng section 4 by
partition walls la, Ib, and Ic. The |oading/unloading section 2, the
pol i shing section§lGa,413b,1s andchéreatd garrpegiveevievorshawange aageeantingdnachine
i ndependently of each other, and air _is discharged fromthese sections
i ndepentent AsLoBging denansiles rembasimetaeh Hy Diepga dP¥RItSac apdF1L. S twe PeFthhor e
front | oadi a’glﬁgorti ons .20 ?(éef 4 21 APR 2006 in the present enbodi nent)
on which a sEetiRualeYipw o ores a nunber of sem conductor wafers is
pl aced. The front adin rtions 20 are arranhged adjacent to..each ot her
D g a width di r ELP: o s SPREEE PrrSrely© Ak S e (oS s la e Sedorink
per pendi cul gy o f e 4l AFLEN L AR prEleh ik Rordnd Ne POI T shing apparatus) . The
front | oading porFfl ons can ?

FIG. 43 is a schematic perspective view showing a top ring according to another

15  embodiment of the present invention.

Best Mode for Carrying Out the Invention
A polishing apparatus according to embodiments of the present invention will be
described below in detail with reference to the accompanying drawings. FIG. 1is a plan
20 view showing an entire arrangement of a polishing apparatus according to an embodiment
of the present invention, and FIG. 2 is a perspective view showing an outline of the
polishing apparatus shown in FIG. 1. As shown in FIG. 1, the polishing apparatus in the
present embodiment has a housing 1 in a rectangular form, and the interior of the housing
1 is divided into a loading/unloading section 2, a polishing section 3 (3a, 3b), and a
25  cleaning section 4 by partition walls la, 1b, and lc. The loading/unloading section 2,
the polishing sections 3a, 3b, and the cleaning section 4 are assembled independently of
each other, and air 1s discharged from these sections independently of each other.

The loading/unloading section 2 has two or more front loading portions 20 (three

14



5 receive thereon an open cassette, an SMF (Standard Manufacturing
Interface) pod, or a FOUP (Front Opening Unified Pod). The SMF and FOUP
have a hernetically sealed container which houses a wafer cassette therein
and covers it with a partition wall so as to nmintain the intzﬁ[f'#ﬁ%éﬁf t he
contai ner as an environnment independent of an external space. 061 e
| oadi ng/ unl oadi ng section 2 has a noving nmechanism 21 extending 10 in a

di rection ahothg pieseh ¢hipodiment) doawdiiny povaferonsss@de arleclarstarged nuaber af
first transfer robot 22 capable of noving in a direction along which the
waf er casseemesndpnetonmadangedplased. pridei fohed leadinghportions ¢ arearhanged mdRternso a
first transfer nmechanism_ The first transfer robot 22 is accessible to the
waf er casseaacksthepalongad wdth dieectionof thequdishiggpopiabida 20e¢yon propensidcudan te he
novi ng nechani sm 21. The first transfer robot 22 has two hands 15 incl uding
an upper hanhtpngiediaal] Grgstionghdhe pelishingampriegatuphe Thp prant heading BotioBy2¢ 6an
returning a sem conductor wafer to the wafer cassette, and_the | ower hand is

used foP tTREMYY HiICFSRPpaoRsansastitigu et SMIld Standpdr paulaeiurge Joterfasrl podTaiug

| badi o un 3P B s drenesORdisd oty bE M n diUR Tekb S dicenree’s SHehr ca,
s "o oo dapBin i AR NPTk B RERA BBl FRBARPER i
TP rer fan TR s IRE R e S B kbRt ot Sn e SR e Gt 8 B hatF o,
Cranster robot o3k ARG IRINE 2 IREARLET florhishif) ehbibing

toxic gas havesRREBn %&gg\@?}qcf?%é fi‘&ﬂf lohdiRs ‘gf)ﬁfbn's’ Atark SrraRdl QNPYH M tﬂ;pgf;é} ed

ina dowward direct The polishing 3 ction fserves“a_é an area f«

pol i shing &ob&MrofpabietRmNEAEM a BREIRANMNHESRRIcH thd hvater RRIskBE 210 af@fdeiqn 3a
having a first polishing unit 30A and a second 15 21 APR 2006 polishing unit
30B, and a secidadlopehd sbiving mecHahdm 3D ahavirfigransfehinicthpaibinsS hMhg Atk tkanSRE

and a fourth polishing unit 30D. As shown in FIG 1, the first polishing
unit 30A, trhbot ZeGardespibld whihagvafer das@OBs ntouetedhin the Fodnt $dudivg poriibnSBChy and
the fourth polishing unit 30D are arranged al ong the | ongitudinal direction
of the pol irgwing & e aqysng mechanism 21.  The first transfer robot 22 has two hands

15  including an upper hand and a lower hand. For example, the upper hand is used for
returning a semiconductor wafer to the wafer cassette, and the lower hand is used for
transferring a semiconductor wafer before being polished. Thus, the upper and lower
hands can be used for different purposes.

Because the loading/unloading section 2 needs to be maintained as the cleanest

20  area, the interior of the loading/unloading section 2 is continuously maintained at a
pressure higher than any one of pressures of the exterior of the apparatus, the polishing
section 3, and the cleaning section 4. Further, a filter fan unit (not shown) having a
clean air filter such as HEPA filter or ULPA filter is provided above the moving
mechanism 21 of the first transfer robot 22, and clean air from which particles, toxic

25  steam, and toxic gas have been removed by the filter fan unit is continuously ejected in a
downward direction.

The polishing section 3 serves as an area for polishing a semiconductor wafer

and comprises a first polishing section 3a having a first polishing unit 30A and a second

15



5 As shown in FIG 1, the first polishing unit 30A conprises a polishing
table 300A having a polishing surface thereon, a top ring 301A for hol ding
a sem conductor wafer and pressing the sem conductor wafer against the

pol i shing table 300A to polish the wafer, a polishing liquid SUARR 200622 e
302A for supplying a polishing liquid or a dressing liquid (e.g., water)
onto the polishing t.ab 00A, resser 303A for,dr.essi the ;10 polis ng
Cable 300A PTEVRRUT 08, B Sos bR s sl Torev RERAEY BB BR T o
m xture of LGyl - G o QL t 5 ( i1 143 A8
atom zed stg?&ehﬁg{\;\%} gghslqwa’ g}c':]:i ?g ] ng[%%@ ac@.lg%?r%’ﬁ%e?msf %Pﬁéﬂggg)&ﬁgaA the
pol i shing ugi : 185 LS hbng; : Eafec{oNA -1

Dol i shi ng 1 Gera Pe AR bhTIp S PoRGind 38! Sl R 0O (AR SARERIIR 0P
The third pold shingg #Bhs 1RGSR AfecifboRd the BoNGid #Q0C, a top 15 ring
301C, a pol ?sha?ngbﬁ qui d supp@y nozzﬁgCSgZC, aBdlr eés%ﬁjp%{)SC,' and an at oni zer

304C.  The fourth spohbeRl ROFMRI {1 B0 RirSOPRIshARS vt BOIA E&hﬁgsets@p 81isHHDrabfe t OP
ring 301D, a polishing Iiquid supply nozzl e 302D, a dresser 303D, and an

atom zer 3048DA Aalingsd pblishead sirfABIRGEIEra Bop Bngdl 3O PASPE hBRENEE Reh@nbihdtof
polishing unit 30A and the second polishing unit 30B in the first polishing

section 3a antertahe pedssiapithgsepdcdndantod wafetQigah serhs @ofisiing tabhea0A to palBhelie i ng
mechani sm for transferring a wafer between four transferring positions

| ocat ed al omgfdrhe pdnbirgutimdl supipheabiade 308 Af ferstupplpng f e polistgng dijuid @n a
TP, a second transferring position TP2, a third transferring position TP3,
and a f ourt Hressinghghidr(eigngvasers ionioghe pAMshing tahke 16)0dera dressen 303\ for dressing the

| oadi ng/ unl oadi ng section 2). A reversing machine 31 for reversing a wafer
recei vetl f r petighiee fablesd 0Q4.amnsk &y atogber 394 Aohaviig oR6 oF ageale MgLEas fudeeying 2
section 2 is disposed abgve the first transferring position TPl of the

first |ineafi¥tuEneizoidiad (652, RATS Watgepd @ 405 (¢ S uiDIRen) nEangtomzed stagh topeibd

REALUEIT S LM T T
el Pusigse ok S Sh TSR SRS OIS A AR SRR b
ol L RREAHORIESL TP PR OB TR Pk
5 as a sgcopgle Gloh BeApdli i ANRLGE 'SPy T8N0 SM § Bfesser 303C, and an atomizer 304C.
The fourth polishing unit 30D comprises a polishing table 300D, a top ring 301D, a
polishing liquid supply nozzle 302D, a dresser 303D, and an atomizer 304D.
A first linear transporter 5 is disposed between the first polishing unit 30A and
the second polishing unit 30B in the first polishing section 3a and the cleaning section 4,
20 as a second (linear) transferring mechanism for transferring a wafer between four
transferring positions located along the longitudinal direction (a first transferring position
TP1, a second transferring position TP2, a third transferring position TP3, and a fourth
transferring position TP4 1n the order from the loading/unloading section 2). A
reversing machine 31 for reversing a wafer received from the first transfer robot 22 of the
25 loading/unloading section 2 is disposed above the first transferring position TP1 of the
first linear transporter 5, and a vertically movable lifter 32 is disposed below the first

transferring position TP1. A vertically movable pusher 33 is disposed below the second

transferring position TP2, a vertically movable pusher 34 is disposed below the third
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5 transferring a wafer between three transferring positions |ocated al ong
the longitudinal direction (a fifth transferring position TP5, a sixth
transferring position TP6, and a seventh transferring position TP7 in the
order fromthe | oadi ng/unloading section 2). A vertically noZdbABRR2066er 36
is disposed below the fifth transferring position TP5 of the second linear

d d.b i%t.h f
e e R R SR R L Yo
TP7. As CaQn?ﬁﬁ%ﬂg§F8%889Tﬁﬁon]the fact that slurry is used at the tinme of

pol i shi ng, Section 3 |s the dirtiest area. Therefore, air is

di schar ged a”—"“”“‘At o d%%‘:{rhﬂsg S01 A okaph ﬁ?hé?e&?ﬁé&lﬂﬁ&ge&tctm 3b

partlcles in the pOIS I ng sectl rom °‘scatterin resSure of the

nterior ofadifigypel uq%hmghﬁéaqttkﬁ@p&ter% wy%eéocﬁwm&m&am@n&é REERAEE for O

the exterior of the apparatus, the surrounding cleaning section 4, and the

| oadi ngkunlipadfdng QCivhRR b%u&&npﬂhpc\éeﬁns%ﬁ%é §6k1ﬂ9n§focﬁﬁﬁtdl%£ﬁ]e l{é%gﬁlhdlﬂa]
di schargi ng ducts (not shown) are provid el ow the polishing ta

filters (nafireghionnh BRE PARKIERE posibior eTR1Ea RDlth Sthimgerfiab | RsitMRETPE hend a
apparatus is installed in any space other than a clean room Clean air in
the cl ean rseognthIragpfeetigdpodmia@h7 ihehedirdehiasgithg lcddigfunl@adind earfied 2) 20Aai r
is ejected through the filters to forma dowward flow. The cl eaning section
4 serves asveaticalyemobaile difieadong dspssmnl bdona bt difthvadiresferrinbipokitioasTRfeefithe
pol i shed. The cl eaning section 4 conprises a second transfer robot 40, a
reversi ng reectrdhBnent tfamsportey &y 2ipughe 3Waik alispoeskbeled the omth hendecmgdasitianst er
robot 40, four cleaning devices 42-45 for cleaning a sem conductor wafer
whi ch HAs BERM apdiaipsisker, 3825 disnased beloanieseventh trangersise piosiiond PH. t hi r d
transferring nmechanismfor transferring a wafer between the reversing
machi ne 41 and t h@s éﬁ%éﬁlqﬁ'éerdtﬁ?’ficf&n A% fpst thpp slugiycis ised ah et ipe Otf @BB%hl%
t he reverS|H Q nd the .cl.eani ng vi ces 42-45 ar
serics al hg RS ‘ingnﬁqcfl%l 4 145 AT GHE i P CRar figscﬁfﬂ
having a cl ean ai e 17 21 APR2 r,ovi.d vethe cle nin
dovi oo a2 SEeeBvE U ER (B0Rr oy oL PR cralioa it e RO o B 0 Pt F s
have been rd [ [

g%@grﬁgﬂ' 1The rg&m\’\@f ﬂ{téﬁﬁldﬂﬂe 851%11@&2&’@15#@ 15 pr}aﬁé l(ﬁg roc%:?]& ﬁﬁ

cl eaning section i's Contlnuously Ralntarln ressure an t hat

of the 15poldrefiing Sl é%ﬂer?brt& fhe B RanRAkHd ﬁlr’é‘oﬁmﬁfn%”&lfeilﬁﬂ\g @Qctfcfnoiin Ad¥ethe

polishing section 3 into
loading/unloading sectlon 2 to prevent scattering of particles. Usually, discharging ducts

nd

the

(not shown) are provided below the polishing tables, and filters (not shown) are provided
above the polishing tables when the apparatus is installed in any space other than a clean
room. Clean air in the clean room is ejected through the discharging ducts, or cleaned

20 air is ejected through the filters to form a downward flow.
The cleaning section 4 serves as an area for cleaning a semiconductor wafer
which has been polished. The cleaning section 4 comprises a second transfer robot 40, a
reversing machine 41 for reversing a wafer received from the second transfer robot 40,
four cleaning devices 42-45 for cleaning a semiconductor wafer which has been polished,
25 and a transfer unit 46 serving as a third transferring mechanism for transferring a wafer
between the reversing machine 41 and the cleaning devices 42-45. The second transfer
robot 40, the reversing machine 41, and the cleaning devices 42-45 are arranged in series

along the longitudinal direction. Filter fan units (not shown) having a clean air filter are
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5 cleaning section 4. The front |oading portions 20 of the | oadi ng/unl oadi ng
sections 2 will be described below. FIGS. 3A and 3B are views show ng the
front |oading portions 20. FIG 3Ais a front view, and FIG 3B is a side
view. As shown in FIGS. 3A and 3B, the front |oading portion 20 ARR 2606

| oadi ng/ unl oadi ng stage 201 for nounting a waf er cassette 10 200 on the

apparatus. PQ@%&% P{Ug%ﬁl d§'¥71@95e4§g% ?o 96’1?!&5?&&&%&9%‘?%”&?

t he form of a ock con Ured X o match t pe 0 portion’of the

waf er cassetygch fggncle-ghﬁ(@f)@én%emtob@d Ciﬁ‘%%%%%a\*@ df‘f‘@dtgn' NFLAReS BB RS bf OB
whenever the casSette is placed on the |oading/unloading sections 201. The

presence of J&h@inakedhicnadset itidlfhislys mARhpeted PYpréssiiet hhet YRS %@Sﬂrth%en
the wafer cassette 200 is pl aced in"a proper 15 position. Transm ssion

optical senslishidf3eaich Jicpesad pahrus fAid Mool Mibhehe pSEIHE secfi0f 350td tat
| i ght between the transmi ssion optical sensors 202 is bl ocked by a wafer

that prej ecdi@niigosectibgdcassette 200 by a predeternmned |length to detect
projection of the wafer and determ ne whether wafers are properly received
in respective sl otBheoffronbdoadiss glokiond000 ofl thepicadeniimdadig aemidngr2iwill be
detected, then an interl ocking mechanismis operated to control 20 the first
transfer roblescritizd eloear THoRQS Avoi 8 am 208 shoe/irgheel fir et lsadiag pootortso20.
access the front |oading portion 20. Analysis of an inmage obtained by a CCD
camera may BdG. GA isiadeenttveevdend dlGpiBjiee sidervior. aAwalkewn moFIGH. t3¢k amd 3Weathy a
refl ection-t pe sensor which detects reflected Iight froman end surface of
a waf er int dTeamileading gﬁrtuor@oémsraﬂ@@lﬂ%( nl@édmatsrag.ez?gdi fopmgunténg 2 prabraesicdn of
a wafer. 25 Du waf er stati 204 are di spose | ow t he r.espective

| oadi ngﬂ@nl océl&.wgthesaﬂaa@ré@szoi 4 wﬁnl?wwﬁwz%gww%%ﬁg MRGAATESA in

Locq for ot 4BF 13y e Blog ?epgfﬁ’é PRk B YaPE Pha Mo er D Gl Chstete !
d, f to he.t f

D006 ont ol g, Maetetbif 1ea et il HR(rElsald P25l A a%‘%@ saessa%s 5Pt e

d f f

T o & ) o%gﬁ%ﬁg%dtﬁs%mp%@sgm%t Bl SRR 8 2980 i

Sensore 205 creeé%téaehfq bUhEH- tﬁ@ ¥ @rheﬁ The Rl Efsdhe 200MmpIREeh Sipabiern
. en no cassette 200 i s placed on
15  position. Transmission optical sensors 202 are disposed above and below the cassette
200 so that light between the transmission optical sensors 202 is blocked by a wafer that
projects from the cassette 200 by a predetermined length to detect projection of the wafer
and determine whether wafers are properly received in respective slots of the cassette 200.
If projection of a wafer is detected, then an interlocking mechanism is operated to control
20 the first transfer robot 22, a searching mechanism 203, and the like so as not to access the
front loading portion 20. Analysis of an image obtained by a CCD camera may be
utilized to detect projection of a wafer, or alternatively a reflection-type senser which
detects reflected light from an end surface of a wafer into which light 15 emitted may be
utilized to detect projection of a wafer.
25 Dummy wafer stations 204 are disposed below the respective loading/unloading
stages 201. Each of the dummy wafer stations 204 can receive one or more wafers

placed thereon, and, for example, a dummy wafer used for stabilizing a polishing surface

before a product wafer is processed, or a QC (Quality Control) wafer to be transferred for
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5 | oadi ng/ unl oadi ng stage 201, the | oading/unloading stage 201 | ocated above

the station may be |lifted to place a wafer manually on the dummy waf er

station 204. According to a standard procedure, a cassette 200 having

wafers inserted therein is placed on any one of the |oadi ng/ utl AR®R 2096

stages 201, and then searching of the wafers is perforned. Thereafter, a

control pan ends, c s. Lhdi catii Whi I S be,.del | 0 10
S RETE PERROE% Chls B Bhetbr il F Y SOt e

each dummy wafer $ta vered from

tte 20Q..}: d t. 2 t fl 22,
cassel 20kt O, CHIRUURIET,SEELARRISS Bl ot IR Chk ARy

_ cassette umy waf station
Al ternativelye %ﬁﬁ@}?‘eé@ﬁé@éf M CandihBC Bk QRs8209%cah BEelf PRLnECAGLRY is
portions 20, | then serves as a dummy wafer station. Wafer searching

mechani sms 203 & ehdi RRARGIWRRI QhtidRe 208S PERLdRY Q01 RadsOrpdizng/ W"p%@’(ﬂ Nh the
sections 201. (If dummy wafer stations are provided, the wafer” searching

nmechani sgrs ?&ai@m@dcﬁ%gﬁge Q@'l,%eﬂb@diﬂ%ﬁ%amgeﬁag%t@éﬂ RRgtedl abBee WS &btion
searchi ng nechani sm 203 is vertically nbvable by a driving source (pulse

motor) 206 ang belldfed@iRiceseabRh M@usiBNsP Hife AMmyBLTéedatith 204 edsrdieteof .
When the wafer searching nechanisns 203 are not in operation for wafer

sear chi ng, thendafdeprosahiie i Ogse2R Jtachirigswale2OMsatel theteih isnplacalt anabyone
position, which is within the apparatus, in order not to interfere with

ot her oper abf nie hexiveysnloddieg wedges 29éamohithen semslong FHOthe aweafersdiss paf@deiin
confronting relation to each other such that |light traveling between the

waf er sear dhemsgitere agongoRpinep sende somarande mdad dtypgthiniol graferhe te he slelivese@ 00 as
viewed froma side of the front |oading portions 20. A wafer searchin

oper at i bh i sagiehimmapiasstatin Wts. T sv’%éteda’faéw 1§ dahvaieh§omedrLasssHe 2@&0
noves upward froma position bel ow the_dummy _ wafer statiqn 204 tqQ a

posi ti on abgiﬁed‘éinf“iyn‘éff‘ eg |Sttiop RUAHYY thestiest transfen rehey %Zh@fhlﬁbve%cceﬁf&lﬁnx%ﬂae to

th iti bel h f tati 04. . Duri. t hi t, t h
Che oo 41, el o Gy B 4 20,7000 L8, LS 0T
i nt t ed 9 21 APR.20 f th i th f

Lt or 6 P plbked Pn e SR RS oAThE (orti R £ WD b L e afer

posi tions ofthe m{xggey% Nesethndn rldifa e 500 H LN BULSE bR 01 Yoo

driving source, ther eterntning ots in waf er cassette

E)[])Fi ‘é"ﬁ‘;% S MARidASR6dEE 1s8dtRons THE . Walie dused) YUfelg stiB6RNaRles Pralddal 5o waer an
searching mechanisms 203 are disposed below the dummy wafer stations.) The wafer
searching mechanism 203 is vertically movable by a driving source (pulse motor) 206 and
has wafer searching sensors 207 mounted on tip ends thereof. When the wafer searching
mechanisms 203 are not in operation for wafer searching, the wafer searching

20  mechanisms 203 are held in a standby position, which is within the apparatus, in order not
to interfere with other operating members. The wafer searching sensors 207 are
disposed in confronting relation to each other such that light traveling between the wafer
searching sensors 207 passes horizontally through the cassette 200 as viewed from a side
of the front loading portions 20. A wafer searching operation is performed as follows.

25  The wafer searching mechanism 203 moves vpward from a position below the dummy
wafer station 204 to a position above a final slot in the cassette 200 and then moves

downward to the position below the dummy wafer station 204. During this movement,

the wafer searching sensors 207 count the number of times that the light is interrupted by
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S wafer detecting function, which detects an obliquely inserted wafer when
the light between the wafer searching sensors 207 is interrupted for a
period of time corresponding to the nunber of pulses that is greater than

t he nunber of pul ses corresponding to a spacing between the 2IRR2006 he
cassette 200, which is preset in advance. Further, a shutter 208 is disposed

betveen an OREALNGLGOES IQldl) HISMBLE! of PAeEaSSEl L0 ABdet IR ARRRI ALYy and

is vertically nova yan ar cy e shutter can separa %t he

cassette pl ﬁ%&%%is% 9??&‘ %?fér%l}l%s g E?éi@énsocgf t%@%va@&@%rag‘%&én tﬁé‘&%?&“&t‘ fhe gr%ﬁ? s

cl osed excep en i irst transfer robot 22 transfers a er to rom

the casset t go1orPAptdstd &-Wi%kéﬁcéQQer% dﬁéx?x‘ﬁhﬁﬁ?@g?@ﬁ WRedir e kA8 Rite 200

| oadi ng/ unl oadi ng st ages 1 arrayed | ron t he apparatus. Thus, when

an oper at or {haGeaeReHe IndkRl §foed THR iferlRaF RSk Ehadn®im P! RGERRMn ofilfe
operator is prevented fromtouching an adjacent cassette which is in

operati gn. #RRFSdfddnar 8nbie | WEidhi detédiOnh SBlidulR iresRed tiater fiiRAt theomghtng
portions 20 for separating the interior of the apparatus fromthe exterior

of the appaaidsn thEReafdogarcBilg sehgss a0T acikieh@ipraadbanipsiv@btidesefegPondibg f or
detecti ng whether the door 210 is opened 20 or closed. Wen the apparatus is

i n operati o, theheiursloor & @Adfesaheat [sogleaer blyant the dumsher g puleshantspending pr at ect
the cassette and forestall danger to the operator. If any one of the doors
210 i s | ef tspapegddtierm the getstinithe @osdted06f whiches prebetnn advamkar m i s i ssued.
The followi ng two nmethods nmay be used in order to place a cassette on one of
the front | oadi ngFydreri ershatier 288 (i1 )disRosets beiveen 280 openih Poviddne it thenwiagdrn i s
pl aced directly on the front |oading portion 20. This process is enploged
when a Ehantpspetisrand the appargtes g ag vergcalliempyadhe by po alli Gydinper t 156 shytteri28
relatively clean, e.g., it has a clean om envi ronnment of class 100 r
| ower. 20 ﬁ“ﬁﬁﬁa@%%e@ﬁseWEE‘CH‘g&{ B‘Sf‘mﬁ“e’f ég SRt e ﬂ‘z'etsg’l‘é“?frzﬁﬁt
| oadi ng portions,20 i rel at Lvel irty, ., 41 has.a, clean room
envi T onmont SGTORH 28SEF U oRe FBip e by S tsris oRE i BERAT Re areye
which is ¢ . t . i.ro s o JQ0.,
Lo 1 (OB PR o S BRSNS, ROBHy PR s 59
arrayed in front of the apparatus. Thus, when an operator accesses a processed wafer
15  cassette for replacement, the operator is prevented {rom touching an adjacent cassette
which is in operation.
‘Doors 210 are provided in front of the respective front loading portions 20 for
separating the interior of the apparatus from the exterior of the apparatus. The door 210
has a locking mechanism and a sensor 211 for detecting whether the door 210 is opened
20  or closed. When the apparatus is in operation, the doors 210 are locked by the locking
mechanisms to protect the cassette and forestall danger to the operator.  If any one of the
doors 210 is left opened for a certain period of time, then an alarm is issued.
The following two methods may be used in order to place a cassette on one of
the front loading portion 20.
25 (1) A cassette 200 having wafers therein is placed directly on the front loading
portion 20. This process is employed when a chamber of a clean room facing the front
loading portions 20 is relatively clean, e.g., it has a clean room environment of class 100

or lower.
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5 1n the case of (1) above, it is desirable that a filter fan unit 212 is
nmount ed above the front |oading portions 20 for maintaining the front

| oadi ng portions 20 clean. Next, the first transfer robot 22 in the

| oadi ng/ unl oadi ng section 2 will be described below. FIG 4 i21aAPRde0sI ew
of the first transfer robot 22. As shown in FIG 4, the first transfer

b 22 h 0- aXxi$,.220 f i ; RI 1S,.,22.1-1 f 2ndi - 10
rovol 22 has 2 0-p418,220. Lol 8L Qa5 00 Dok G 2812
A e R ST CIRINTE W
The Z-axis %ggisgn:cl%éeg?n E%EQ,thﬁX ipfont}o'ﬁ(é&)tﬁpﬁ) El@ﬁr?poc{n?eﬁvifoqmetm Qﬁ%’ou@%ﬁss ]??f'

g to the present 1'nvenfion nmay enploy a nechanism 1

appar at us accor

correspondi gy &é?iv%&fﬁ%ilé #l@éﬁro%ﬁyﬁrﬁﬁ%lfac%d HEE Fr B R Mg@%téﬁ attached to

an outer front surface of a sem conductor processing-dpp arranged to

fix a dopr of FOUR, ﬁ;’érc%’btof GOVt Y kEdi g1 o ﬁl@ertfﬁﬁuﬂgng% mfogﬁtgh%&deng

it
port by vacuum chuc and arranged to open and close t oor b

front-rear wRIRIm hé’d\ﬁ%{g ﬁ@ﬁ&%ﬂ@fﬂr%@ﬁﬁt@fnﬁ% ¥ fnRa8lng Shsonabar transfer
robot in the processing apparatus transfers a wafer. "Specifically, 20 as

shown in FIG 5, #eagt haesikg rhnfes rébiabld iRah¥asitihdyanloadsiNctibh cadlindbe
section 2 and the wafer cassette portion, and the wall has an opening 100a

fornmed ther giRribddBélowd F3Gak @ a kidb@teve ilthRifFkistrangfen roledti 220 NNEGhavn Wa FRG.
fromthe wafer cassette 200 in the wafer cassette portion and supplies it

to an adj acenthe @raaransfeo bl @2 hkhe Hpanpg (G0QatioanabB 1 -0h0SEd] Byr éxtending
vertically novabl e door. Wien a wafer is processed, the door is opened to 25
f or m t hE0 opencogratffaan Befeohend ruk Bil-keis 2@1 Acfes sxtagding md colteatting e lapgdrad,us
is stopped, the door is closed to separate the |oadi ng/unloading section 2
and t he waf erZ-exis 82t fer npperienh iff poveriecat directingy, ahdrannBraxieRzdhder mauing in a
repl acenent of wafer cassettes. Specifically, when a wafer is processed,
the waf er céBeatoneimyihotheagesseties e PIaysPR IO 6 awid? vy /Ofiho d8Peigmerdie on
2 are maintai ned under the sane atnosphere. The upper and | ower hands of the
robot descr MS8EPOAHEY & hiRPSt BoPuEdim | i ne and can enpl oy a vacuum

attraction-type h Rd' The attraction-type hand.can.accuratel transfer a
Waf er i rrespect | vaNBiPARGHSREGRENRE dF PhETREPLINERIS (U0 STPIY EUPEREPSTY he

15  corresponding to an auxiliary device for wafer supply, which is attached to an outer front
surface of a semiconductor processing apparatus, arranged to fix a door of FOUP (Front
Opening Unified Pod) to the door of the loading port by vacuum chuck, and arranged to
open and close the door by a front-rear upper-lower mechanism operated by a motor
when a wafer transfer robot in the processing apparatus transfers a wafer. Specifically,

20  as shown in FIG. 5, the housing 1 has a wall between the loading/unloading section 2 and
the wafer cassette portion, and the wall has an opening 100a formed therein. Then, a
scalar robot 231 picks up a semiconductor wafer from the wafer cassette 200 in the wafer
casseite portion and supplies it to an adjacent clean room 120.  The opening 100a can be
closed by a verticailly movable door. When a wafer is processed, the door is opened to

25  form the opening 100a. Before and after processing, and when the apparatus is stopped,
the door is closed to separate the loading/unloading section 2 and the wafer cassette
portion from each other for maintenance and replacement of wafer cassettes.

Specifically, when a wafer 1s processed, the wafer cassette portion and the
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5 hands can enploy a recess support-type hand for supporting a peripheral
edge of a wafer. The recess support-type hand can transfer a wafer while
mai ntai ni ng cleanliness of the reverse face of the wafer because it does
not collect dusts unlike the attraction-type hand. Ther ef or e2lAPR 2006
effective that the recess support-type hand is used during a transferring
process, which is between the tinme. when, a fer is picked up fromthe

Ol eani ng eV IOKIIERPRE 4'F HEIHER Vit Wr ar s ARITEE i n the v er
cassette on the ont | oadin rti o 2 | 4€,.1.1 [ SS ort.-t

hand is used to Er;thgP%rrang ]\9\/ate gﬁanéifstogrthetr%gog%%glﬂb%g%oggéﬁve %ﬁggﬁ@lﬁm %’E her,

when t he u%Qﬁrenfbm aWJEBHnEE&ra%ﬁ&%ﬁ&EZh@HPp?g& R ioﬁﬂﬁg? h@n&'cﬁﬁ‘.ﬁaw‘{)’g&ﬁf Fl G

that has been ¢C ed can be préve rom being turt cont ani na

4 shows t%%%fhp‘% WARE iy @E’ti\FeOHPHfsﬁﬁéerﬁerﬁe&e&% @H@P?@%&%gﬁt@aﬂgﬁﬁg tR0d

the | ower han 5 conprises an attraction-type hand en th nds of
t he robet 1.QDA 3 o] r on
the hand can be Rl R R O oo RS e P AT
robot enpl %e%e&&?%&%q’?ﬂ%@rﬂaﬁw&t%%r at\bﬁepﬁﬂéﬂﬁﬁnﬁfniﬁ% Wak&hinQH of e hand

can be detected by Using a proximty sensor such as a reflection-type

SEeNsor Oor geveddd fRAPSCIhE ANTE- BatBEseSEAS@ Mot kHlidchBuis aaBI themeiiBRAYpe HanE.
upper hand 225 is accessible to the cleaning device 45 and the front

| oadi ng porTtheafisre 2R, is @fFdctiVeetHad VIRY rebésd Gugpdt-typ eanadsis iuséd diind Aarankfepriig
| oadi ng portions 20 and the reversing machine 31 in the polishing section 3.

FIG 6 is a@rgdeas) whickhws baoveenghatiinavehenfa weafbr rsgticker ampsfan tiieodlednimg dovicki 459 t o
25 anot her enbodi ment of the present invention. The hand shown in FIG 6 has
a plur&lit ynd dfe smppdrenshe Maféros hsumgdantthergater pessephendhe front lcadingfpoatiomaf er
Wand a novable clanp 228 provided at a base of the hand. Wen the novable
cl anp 228 128, hovdg reesaasdppcietypednanéis wiedttpdrapsfeen waten deerwhs sraferdiag bpgior t ed
and held by the Sli:pports 227. The 22 21 APR 2006 presence of a wafer on the
hand can bé&lc@aedctfauthsy whersthe wper handpempsesta sgceskapgprittiee hagd, fptlea| anp
228. Here, a_filmthickness npasuyenent device (In-line Thicknes [tor:
ITM for MEESUPIRASPEFD CIRAPF E¥h ggreypoigd m})glﬁﬁﬁﬁgﬂmﬂ&wﬁaaei{ ge o dbper
portion of s ct]\%s Ihla{ a';[e upper hand comprises a recess support-type hand 225 and the lower hand
15 comprises an attraction-type hand 226.
When the hands of the robot employ a vacuum attraction-type hand, the presence
of a wafer on the hand can be detected by using a vacuum switch. When the hands of
the robot employ a recess support-type hand, the presence of a wafer on the hand can be
detected by using a proximity sensor such as a reflection-type sensor or a
20 - capacitance-type sensor.
In the present embodiment, the upper hand 225 is accessible to the cleaning
device 45 and the front loading portions 20, and the Jower hand 226 is accessible to the
front loading portions 20 and the reversing machine 31 in the polishing section 3.
FIG. 6 15 a plan view showing a hand of a first transfer robot according to
25  another embodiment of the present invention. The hand shown in FIG. 6 has a plurality
of supports 227 for supporting a peripheral portion of a wafer W and a movable clamp

228 provided at a base of the hand. When the movable clamp 228 is moved toward the

center of the wafer W, the wafer is supported and held by the supports 227. The



5 transfer robot 22 in the | oadi ng/unl oading section 2. Wen such a film

t hi ckness neasurenent device is provided, the first transfer robot 22
accesses the filmthickness neasurenent device. The filmthickness

measur enent device receives a wafer before or after being polilskieRl 2006&m t he
first transfer robot 22 and neasures the filmthickness of the wafer. Wen
pol i shi ng LA k.t i rea.p J st e 10
Fosul (s obP ARt BT vRLrERht AR e leRRed s AhShEhe ARG UBRE M G
accuracy canheie 8 negd. The polishing units 30A, 30B, 30C, and 30D in the
pol i shi ng seé@ié% gﬁaﬁll be described below These polishing units 30A,

30B, 30C, and 30 V. i : y irst
pol i shing unit 33&4}\% i@f}ﬁ%@ﬁ%}é{g’ég% ?{?g%)r%rglgnotv(v.ﬁ @{fg (%QH%EP{CS%?SESQ%@ST{%I%%E@ has

a pol i shi ngh&kefike arfilth ahédsNer atwire: Akl %@:fﬁgvidw% %ﬁﬁhppé’ﬂ‘ﬁor{iﬂﬁ d7qht sRkNg
pad or the grinding stone forns a polishing surface to polish a

sem congluct@hsaf8bot Ab inhehel 1% MR undireNisdiona2 POIWISA Bgthl bOfiing! thRkness
supplied onto the polishing surface of the polishing table 300A fromthe

pol i shing madineupEkyicaoz pt@ida0 e fiAt 3emklonebat Iy aweies thofibg thickhabed
is pressed agai nst the polishing surface by 20 the top ring 301A to perform

pol i shi ng. nfsacuemenodevipol i ‘B filgn thidknsssayasheareend depiot rebiveg a sudfératedorerort he
formof a belt or a tape, and a polishing surface in the formof a belt or
a tape nmy alter banpipobshedi frdm ahephist shnshiey rebotf 22candi medsheesftie filnothiekieabbithe FI G
7 is a side view, Eartly in cross section, showing a structure of the top
ring 301Aviafet héVhen polighong sormdigonsnirtthgdike aTdh prapspy radingte8msed on sugaponed ed
by a tog ring head 25 3100 for allow ng the top _ring 301A to be rotated,
pressedl anmesudimpiipinerhiey thepilim Hicksesaneasreanand gevicn gho pelyshamnaccpmcy iveh 8 ng
an upper surface of the wafer and pressing the wafer against the polishing
surface of eph@lﬁsg{ i shing table 300A, a guide ring 3104 for retaining an

t i ph t he. waf er ,. i i 3106 int d 321
PR 2006 coohi oo ths HaibEE Bt e SPbp et noDBiRE anbehe e v op
ring bod 10241 e erial. havin ol dity, h as.ceram.cs_ or
rriet gl hazi %ﬁg%ﬁrer%obse?%g‘ rg{sl?sgtpg)?f%:%né gﬂl ¥ gq‘:s“f ?0%'3@(?,;@5'3’0855 Vienﬁuggt%n.la h%et op

i ng body 3102 s WAk 8hNAL HAGORURIASE: WA GHN Vel AR ek, @ T1at finish

surface so that t ntire-sur tthe waf'er can be presse
15 The polishing table 300A has a polishing cloth or a grinding stone attached

thereon, and the polishing pad or the grinding stone forms a polishing surface to polish a
semiconductor wafer. At the time of polishing, a polishing liquid is supplied onto the
polishing surface of the polishing table 300A from the polishing liquid supply nozzle
302A. A semiconductor wafer to be polished is pressed against the polishing surface by
20  the top nng 301A to perform polishing. One or more polishing units may have a
polishing surface in the form of a belt or a tape, and a polishing surface in the form of a

belt or a tape may be combined with a polishing surface in the form of a table.
FIG. 7 is a side view, partly in cross section, showing a structure of the top ring
301A in the first polishing unit 30A. The top ring 301A is supported by a top ring head
25 3100 for allowing the top ring 301A to be rotated, pressed, and swung. The top ring
301 A has a top ring body 3102 for holding an upper surface of the wafer and pressing the
wafer against the polishing surface of the polishing table 300A, a guide ring 3104 for

retaining an outer periphery of the wafer, and a backing film 3106 interposed as a



5 uniformy against the polishing surface. The wafer hol ding surface of the
top ring body 3102 nay have a slightly concave or convex surface dependi ng
on the type of the wafer to be polished. The guide ring 3104 has an inner
dianeter slightly larger than the dianeter of the wafer so t RhARR0G&f er
is inserted into the guide ring 3104 and retained by the guide ring 10

3104. The tap.Li. _ i G

oxtend 1 o ENGhTlE pRamerthRec3Re PRl FiA dodihe WIFG O TR0 ng Podl 12058

oxl o 1ding sur . Ry !

Coppl 1 9t RSor S EARaPhd Al rigih ABEN4BRAIR LRCRI RRTLS LR AOPIAMMALS
| ecti vel Ly <BF i i :

selective Bénégﬁffh&%gh.r;%/,hsgarrn,ﬂés%).cefﬁé‘ioﬁ} r?x{%e&ﬁir L gojloéhﬁs evagfro“gﬂﬂh?ﬁﬁ‘if%%hgh”h

pol i shing surface. a’ negative ure is

t hr ough- hol; e $orhR 4308 k0 figish 'sBfhcd B8 MRHBE e urRNC bE AR wiltdan R vaber s
attracted to the top ring body 3102 and transferred. Further, clean air or

ni trogen gamifeanlydfradise aleashlispinarsdrfidte ViHeShafet Rbigtghutfage bhtheughringlhegy 3108
to renove the wafer fromthe top ring body 3102. In this case, pure water

m xed with 3ab2ameyahdved slgphslym@yiche diseavéoseitaieperalingbethe fpewyitngwhier ce
in order to reliably renove the wafer. 20 The top ring 301A has an
attachnment tb bapgkshiz810 nounted on an upper surface thereof, and the
attachnment flange 3110 has a hem spherical hole defined centrally in an
upper surface théfleqfuidefring 3@ fdsangened Hixndtexdightlp lagedpan iheglianétoeofshaf t
3112 is disposed above the attachnent flange 3110. The drive flange 3114
has a heni spdfer st theovaderdie fissagdd into ahd gwide riggB3fl6¢ end neteieed bAthraguidbahg
3116 nmade of, for example, 25 ceram cs is received in the henispherical

hol es, 180 tHAf aTheirrwnrgbediesKi2kpstaoplseality of Hsough-hajes 3108nyhich exipng drom
transmtted via_the hall 3116 to the attachnent f|ange 3110, On e of her
hand, the tBpWAferdo SlgngGP S TYRECLPPPHE 16 WF‘%‘F@hg’G‘Fg&”{ﬁF%ugépeﬁﬁé”Ofop

QRN e bR E R T R R T
I R T e W SN DT
L8 11 18, SHEg08D e TRLED 0Pl LaMR PESL eypgIR OGRS 1

15 3108 to attract the wafer under suction. Thus, the wafer is attracted to the top ring body
3102 and transferred. Further, clean air or nitrogen gas can be ejected toward the wafer
through the throﬁgh-holes 3108 to remove the wafer from the top ring body 3102, In
this case, pure water mixed with clean air or gas may be used to enhance a wafer
removing force in order to reliably remove the wafer.

20 The top ring 301 A has an attachment flange 3110 mounted on an upper surface
thereof, and the attachment flange 3110 has a hemispherical hole defined centrally in an
upper surface thereof. A drive flange 3114 fixed to a top nng drive shaft 3112 is
disposed above the attachment flange 3110. The drive flange 3114 has a hemispherical
hole defined in a lower surface thereof A hard ball 3116 made of, for example,

25  ceramics is received in the hemispherical holes, so that a downward pressing force to the
drive flange 3114 is transmitted via the ball 3116 to the attachment flange 3110.

On the other hand, the top ring head 3100 supports the top ring 301 A through the

top ring drive shaft 3112 comprising a spline shaft. The top ring head 3100 is supported

24



5 provided above the swi ng shaft 3117 and on the upper surface of the top
ring head 3100. When the notor 3118 is rotated, a driving pulley 3120 fi xed
to an end of a shaft of the notor 3118 is rotated to rotate a driven pulley
3122 fixed to the top ring drive shaft 3112 through a belt 312UAPRNH96t he
driven pulley 3122 is rotated, the top ring drive shaft 3112 is rotated.

The ot at o,of LA LMk 5179, O/, RRaliba3iAd |SSEIANBYIbEEHn (A 4 B 0B 10

ring 301A, so that e top ring is rotate r, acylin

fixed to th (@Pnd k09e i h ghat
@ Shatt of | Tha L r e Rohs B R NP e P LR LR R PRAREE 1860 S

the shaft ofthd hgvaixl kRdemertl 4he ab rfdgeabbAycaﬁoa@llﬁavedet&eaCPol%h@ pofiion, a
controlling air pressure supplied tothe cylinder 3126, a force to |ift or

| ower the tapaififeRghckSpeiiivng Sldahtwatkl ZecdividgideBvérieC @otifioRr €3S nidigr BOMS rik ng
301A agai nst the polishing surface, can be controlled. A

tensi | e/ sonyredsed gbdveate sRaghaR G 102 hE @n(thoashes hifice3df2Be itdp ringheadodE®d i n
the junction between the cylinder 3126 and the top ring head 3100 for

measuri ng a Whert ileahotonr3ddg if onated gedeviap qailby 31 be fizyd itonderend kifG: fhaked the
the top ring head 3100. Since the thrust force is equal to the force to
press a waf engtom3 { Hedbatkedtiorotaia 2 dayer2fullzy 3132 fizdd tis thegtop hmgndrasshedd 36 b2 ust
force for the purpose of controlling the force to press the wafer. The body
of the cyli nbovgBrlelahiZ4 héVhepthe digvedr pulkeyshidRt is3otared, dospon shadrise sbaft i ne
shaft, are coupled to each other such that the top ring drive shaft 3112 can
be rotat ed.31\}‘£é$\ retgied cy ilha detptian pBthestopgingadiee shflal Viek isi teaismditedeteot theAoP t he
top ring drive _shaft 3112 is sinultaneously operated in a vertical
directigH. THS 303 59 iyt the t9R N8B AP A9 has a t hr ough- hol e defi ned

el v 2 LS, SO, 0L SPRRSE LB O LU IR Sy S5 1,
3130 i t .
2130, 15 o A RS Lo 4850 oA BONE 1PE e

U5 eSSl UL A7 200RH okl ahion Lot ey

cylinder 31 . e nount . to the pl . In su
the | oad ”E%%H{rblﬂgoq?r%&@‘s_u%l&%ﬁliéd M@tc%ﬁn@é? P8, 4 el tOhR ReENECRe thﬂ:?ring

cylinder 3126 and the spline shaft. The top ring 301A having the above
structung atdrivaghsft BNE2, Waf erforoshtb phesd @se 12pathg 301 A against the polishing surface, can
be controlled. A tensile/compressive load measuring device (load cell) 3128 is
interposed in the junction between the cylinder 3126 and the top ring head 3100 for
measuring a vertica) thrust force generated by the cylinder 3126 fixed to the top ring head
3100. Since the thrust force is equal to the force to press a wafer, a feedback circuit may
20 be formed using the measured thrust force for the purpose of controlling the force to press
the wafer. The body of the cylinder 3126 and the top ring drive shaft 3112, comprising a
spline shaft, are coupled to each other such that the top ring drive shaft 3112 can be
rotated. When the cylinder 3126 is operated in a vertical direction, the top ring drive
shaft 3112 1s simultaneously operated in a vertical direction. The top ring drive shaft
25 3112 has a through-hole defined therein with a tube (not shown) disposed in the
through-hole.  Since the top ring drive shaft 3112 and the top ring 301A are rotated, a

rotary joint 3130 is mounted on the upper end of the tube. A gas such as vacuum,

nitrogen gas, or clean air and/or a liquid such as pure water is supplied via the rotary joint

25



5 transported to the pusher 33, under vacuum suction, and holds the wafer in
the guide ring 3104 of the top ring 301A Thereafter, the top ring 301A is
swung fromthe position above the pusher 33 to the polishing surface on the
pol i shing tabl e 300A. After the top ring 301A is noved to thélpdR 20em
above the polishing table 300A, where the top ring 301A can polish the

waf er, the 4 i A o} d . ) 110 ed
and then | orad By The ey Haer 178 e 3 Bu g R degare b e MRt IBET

the polishibnge shif 28 s0fh & REsePalel 185 BRatAhbe3RAA1 2 0NER LR IARKE QLGP LA
is lowered to the wupper surface of the polishing table 300A, a sensor 3132

for detectivagnédnant eyBidefPL@ind thBepifler @k of the cylinder 3126 is actuated
to generate a signal indicating that the downward novenent of the cylinder

3126 is conpl et edrheltBp figgPBONBEhdvingd the abb@nahuctirdattidet bk ividar whidhbthas Heen
supplied with air under a pressure corresponding to a desired pressing |oad

to press thenksgptdd toghs3Pdshéy 3 aindet vdchempakiihiang hbaklthe 3AGA it theagpdeyrivg
pressing force to the wafer. At the same tine, a vacuumline for devel oping
a negati ve 33pessuhe topringt30il Act Theafief ehe wpdang S0tAI erwusgdudmahé podtiot hat
time, depending on the type of layer to be polished on the wafer, a

negati ve prabsseitie praherrBnmi the poligeng surfagkefon the palishahy eablajobe 28ftepdedord to
control the pressure of the gas to apply a positive pressure to the wafer to
control theingobGldhesdmpred L9 thegiositing abmiverthe WMW&@@F& 20Q%fevehepdbie s gt
time is applied onIIy to the through-hol es 3108 defined in the wafer holding
surface of JOR& taprehshgthgoxafer, thaphen eng 30! AJspengrh gt npredrterined rgauqnik

TR IRHAR TS i, ST AR RS W e b At

PP o 301" doUsbiEe SOE orilaf Bptidiitefole tron WhehERiehrecr b SR bel ng
Parer ;s sl BRFCEDr 380 SR e BIGE erbhTRLR o dRlsef b e UBESnd of 1,
bor s phery ofF FROkEXAL! Qg 319 fr aEUSI L et oY Mgh ORIRAGR, Bl Bhe
the wafer RKIIVAEE SndveRehi Gﬁth@lﬁy]ﬁﬁdé?eflizlgh?rc?zfm%fetéct'e mf}kép%m@g; bl BARA i n

a manner such that the center of the wafer is still located on the
pol i shilpg tcatihéer30QA ibytpplRarwitheirpeidepAgir¥ssofe corresponding to a desired pressing
load to press the top ring 301 A against the polishing table 300A to apply a pressing force
to the wafer. At the same time, a vacuum line for developing a negative pressure to
attract the wafer under suction is cut off. At that time, depending on the type of layer to
be polished on the wafer, a negative pressure may remain or be cut off, or a valve may be
20 operated to control the pressure of the gas to apply a positive pressure to the wafer to
control the polished profile of the wafer. The pressure developed at that time is applied
only to the through-holes 3108 defined in the wafer holding surface of the top ring 301A.
Therefore, depending on the areas of the wafer to which the pressure is to be applied, the
diameters, number, and positions of the through-holes 3108 are varied to achieve a

25  desired polished profile.

After a desired polishing process is completed, the top ring 301A attracts the

wafer under suction. (The completion of a polishing process is controlled based on a

period of time or a film thickness.) The wafer is swung on the polishing table while the
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5 the polishing table 300A as nmuch as possible. Thereafter, the cylinder
3126 is actuated to lift the top ring 301A holding the wafer. Depending on
the polishing cloth which is used, a surface tension between slurry on the
polishing pad and the wafer may be stronger than the attractiXFAE ﬁﬁ@ of
the top ring. In such a case, the wafer tends to be left on thée "po Ring
cloth when it is lifted fromthe polishing cloth. In order to reduce such a
10 surface wafsilomgeldt inecontdcemwiilsthaljobwiadg telotipr of ke tvaferammdvedpolvashamguter
table, and then the top ring 30lAis lifted. If not less than 40 % of the
surface areaeafherhefvbd pelipgneg ¢dils 30Ponso thak abalti hihgf tthh berfacehefhtheheafeop
ring would be tilted to cause the wafer to hit the edge of the polishing
tabl e 300A amdedse fiomtreatermrsipbror ef thetpolishingsatlaBOBA IR mabvitsual that dhe a
surface area of the wafer projects fromthe polishing table. It is inportant
that the cefeer ofithegrafenis splflegated op seapelishyig tahle aﬁm SHi Py tthp periEwonof

When |ifti n%teof the top ring 301A is conpleted, a _sensor 3134 for  det ect(% ng
an end Doi Hie RAlispg TPWF@QF\% Honpghaopossihie. cyiherepdier, 300 syindes Jd L ietrivae

detect th | eti .of Lifti ti LT ft , I t i 301A
SELrE A SuFBRABE 6T Sh oDt NGB! Beneiiedt iyl 4 i ¥
transfers thedvvaferf to the fj) sher I33._Af er lthe vvafqgr .t? 20.transferred to
the pusher 9% & SBPacstriiey %h‘ieanﬁé‘”éjoé‘c IR ?‘iﬁ, i YA AP $HONGET

upvardl y toyardyl De LeR. frad.S0LAL Ans! ean. the wal af, Rokdi Do sunt.ace ghyd he
top ring 3 R, i po i shed®wa er’, "ahd surroundifig regions. e supply of
th I [ l: v QLU > ORdd [T j St f t
the top ring s Fls ey SP T i L Sopiblfe Rk "B Fhopr SR ehrg 1

liquid p@y Bgridatehdd Rﬁé’h{vﬁér ¢4 S eLh ttooprE)ﬁgﬂJﬁ'gm%ﬁe ngseHng b1 aﬁ@_%netnot‘}lngité;?

the wafer is being polished, the polishing tine my fvided i

plurality ofingt3eRa.isdifidd! & fyteskithsh 4@reef @eduratabicandthsRard pedjedth&ohPP
ring and the "nmethod of holding the wafer may be changed in each of the

steps. |t i sheapcizhingashlb| ei the whaitgewddle biitdd tanause the e toyhit hB@dge of
tenperature of the used polishing Iiquid, and the 27 21 APR 2006 tim ng of

suppl yi ng t be poishsigitaige B0G4i2ohd Hef cradked cuThenforsupp desdable thatabowt 4 % ofia
rotating the top ring is nonitored during the polishing process, then the

t or que out periasg asse 9fiihe Mmafes preiants ot tiemelishiag t4hds e dlt himpasanhibal the certer

current, Wen the polishing of a wafer reaches an end point, the friction

15 of the wafer is located on the polishing table 300A.

When lifting of the top ring 301A is completed, a sensor 3134 for detecting an

end point of the lifting action of the cylinder 3126 is operated to detect the completion of

the lifting action. Thereafter, the top ring 301 A starts a swinging motion, moves to a

position above the pusher 33, and transfers the wafer to the pusher 33.  After the wafer is

20  transferred to the pusher 33, a cleaning liquid is ejected downwardly, horizontally, or

upwardly toward the top ring 301A to clean the wafer holding surface of the top ring

301A, the polished wafer, and surrounding regions. The supply of the cleaning liquid

may be continued until the next wafer is transferred to the top ring 301A to prevent the

top ring from being dried. The cleaning liquid may be intermuttently ejected to reduce

25  the running cost. While the wafer 1s being polished, the polishing time may be divided

into a plurality of steps, and the pressing force and rotational speed of the top ring and the

method of holding the wafer may be changed in each of the steps. It is also possible to

change the kind, amount, density, and temperature of the used polishing liquid, and the
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5 between the wafer and the polishing cloth is changed. Therefore, an end
point of the polishing of the wafer nay be detected based on a change in
the torque of the notor. Simlarly, the current supplied to the notor for
rotating the polishing table 300A may be nonitored, and a chalgtPRA0086e

torque may be cal cul ated based on the nonitored current to detect an end

poi nt of thgﬁ]?%éls{ugggmqg tHe %Iimhggiaui\@.hi le a wafer is polished, 10

vi brati ons rimg dre nme red to detect an end point of the

pollshing of the WedeleunBAsEhoRls APhEGhae: tAhLERL Otk %@i}ﬁ}tg;is%o&iib?ed/hmx@i on

wavef orm Furthernore, an ctrostatic capacitance measured to

detect an eqd RAsAeGrotdis ek LRMoPGeRIPGRES by hBSRA0! B4 bd Y&l vE&IEs | On

nmet hods are based on 'differences between surface irregularities or surface

qual ities befeohgnipsied fitresht. leizeilhtihB?voliQﬁnErDBf % Qﬁaférfﬂeﬁ&ﬁ;@%ﬁ elaa pbng, tln? rfriction
a polirsnea warer 1S Cl eaneaq, e

remaining film After the surface o

pol i shing abewen thayvale dRamdRishife CRitBNTchdell. t MRerefre,S&H BAH bSint of the
insufficient. In the case of insufficient polishing, the wafer nhay be

pol i shed agablishind cStheBwaful Rayabe detield daked boIScl@gt DM torensl sitombrag. t he
dresser 303A. FIG 8 shows a dianond dresser, and FIG 9 shows a brush
dresser. AsSshibaty,ithe Blr@G:nt 8pppl2d tbhke thoesder rdQdk thapoiisidng sabde 30 Atwy3800
having a dressing surface for dressing the polishing cloth. The dresser

pl at e 3300 menftasde pedlatcharge iatthatdigenmay barngkuBd@bbised ionghe moninied phieneitcal
hol e defined centrally in an upper surface thereof. A drive flange 3306
fixed to a & dstest agr ende pohmafel dromolishing epdbedvalboveMbie atwaehifendlishednge
3302. The drive flange 3306 has a hem spherical hole defined.in a_ | ower

sur 1 acel heVWEHOnA dhFROPSINGAT s SBECdistest an £pd paiphrpihe PobghingPE e vater
received in_the hem,spherical holes. A .downward. pressi force applied to
the drive fPaitgeonsBEcHed (PHRYID POILY IS PhoVBEIOTaIGReIND. { HEHABESEy H at o
3300. Di anon articles 3310 for. conditi,Qni,ng the shape t he. .polishing
pad and dr cSBrROMHCIBRATIRY RS he PRl TR e Rt et RaR &b PRinER SEeRCe
of 28 2.1 AP'?h%s%O?oﬁrhg;F%E e?fs %'éteg{i@ﬁ %gﬁg@s aélbtb%EéHatng@gYerel?ceE \%EenOfsuH ed
protrusions of, for anpl'e, ceram cs may be provided on the dresser plate
3300 1 nst eaﬁr@gfu}é?lt?émlcgupﬁﬁé 'qﬁillﬁlﬁas b-bgﬂ?re a@Hadﬂ%@Cbo@%iB%,cbneén Qhe BAEIhess of the

protrusions can be replaced nmerely by replacing the dresser plate 3300 so
as to resdi kemABmMbORIM. Ot ARér the REFa& oftd B6IShEE WIFACRSI@Sed,! the QoliftBhg GASENt
may be measured to determine if the polishing is insufficient. In the case of insufficient
polishing, the wafer may be polished again.
FIGS. 8 and 9 are vertical cross-sectional views showing the dresser 303A.
FIG. 8 shows a diamond dresser, and FIG. 9 shows a brush dresser.  As shown in F1G. 8,
20  the dresser 303A has a dresser plate 3300 having a dressing surface for dressing the
polishing cloth. The dresser plate 3300 is fastened to an attachment flange 3302 having
a hemispherical hole defined centrally in an upper surface thereof. A drive flange 3306
fixed to a dresser drive shaft 3304 is disposed above the attachment flange 3302. The
drive flange 3306 has a hemispherical hole defined in a lower surface thereof. A hard
25  ball 3308 made of, for example, ceramics is received in the hemispherical holes. A
downward pressing force applied to the drive flange 3306 is transmitted via the ball 3308

to the dresser plate 3300. Diamond particles 3310 for conditioning the shape of the

polishing pad and dressing the polishing pad are electrodeposited on a lower surface of
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5 because the surface configuration of the dresser plate 3300 reflects the
surface configuration of the polishing pad to be dressed, the dressing
surface of the dresser is finished to a flat surface. The dresser drive
shaft 3304 is supported on a dresser head 3312. The dresser REAPRIIMG has
essentially the same function as the top ring head 3100. The dresser drive

10 shaft 3304 drewtoLatedsby. anmmlofy ,da%%Eﬁyegyfg%éﬁY%ﬂbs%ﬁsz??gH?}xt Je,The

details of the structure o resser hea sta e 'sanme

as those of &hgick Py bOPrRERG or3#H0ireaPd ﬁfe_eﬁdUJﬁgt@% oi"gl’atlﬁlﬁfd pdrdiisd 1 altkf?:ﬂeor

described. FIG 9 shows a brush dresser RaV|ng a brush 3314 nounted on t

| ower surf agigmoBd parf&ssehatdl fbeuddf0carlbBgEpIadddUBbIR by debREINS BE dhdiGer
brush dresser are substantially the 15 sane ‘as those of "the di anond dresser

shown in Fllﬁate&moh@ﬁagI&f:r@aﬂpqaeaﬁorﬁq@hmgkéémﬂgr@kmgfprb&sgésndim ie@n@dcQE, t he
polishing pad is dressed, the dresser 30 is swung froma cl eaning

posi tion tobexatiecsisd NGriRosi ddnfiguemiohhef thel drekbdengpla@bl3e080ecthf tier stifgce
swing notion is conpleted, the dresser 303A is rotated at a predeterm ned
rotational spgedratianchfithe poyikhinggradftorbel ddekdedg ttendrehsine sirfigret dfethdrdzsser isi s
20 actuated to |l ower the dresser 303A. Wen the dresser 303A is brought into
cont act wi tfnishdigtowfrasudage ace of the polishing table 300A, a sensor
associated with the cylinder detects the lower end of its stroke to
generate a si gnal Thadyiesser idniyetshaft 38 e isdrppeded 803Alrbmer headut¥i@d (The dresser
polishing table 300A. In response to the signal, the cylinder applies a
pressi ng f obedd 3342 hpeeyertiadlyrthgompe funcerastherep pag ihgan?/ hYPOsurkhgcsesser. gjive
polishing cloth or 25 fixed abrasive) on the poljshing.table 300A under a
desi redY%r e@’é}‘nﬁ’ Ut s 2etateaipes Mok andrvessiallyosyediana avkadteg Fﬁ% dpalis 9§rhﬁg

loth f desi iod of tipe, the cylinder i ted to lift t

G cssor S0 s of PBrERe: Biad LiTPingt Psrabtatio e shits SR ErS! (hiop sk

303A i t i AR he d 303A i b d
'na 20 21 ho et R A AT P MR "Sna o eaned, Tor examples

The dresser may beygleaRed Mms@@ie@&r%%ﬁgragﬁgsﬂ§‘31t4h1%o¥1\ﬁ%&3%nttgé‘l%we?¥u ace
I or By belng

ejecting a spray froma spray nozzle, rotated and pressed
agai nst a bytisfreiepPiAe 0N th@ePQhl A ctdiROMBE Bfush AsserARe sﬁﬁswn?ﬁmnﬂe
€ .

el ement may be provided in the water tank to clean the dresser by
15 same as those of the diamond dresser shown in FIG. 8.

When the shape of the polishing cloth is conditioned or the polishing pad is
dressed, the dresser 303A is swung from a cleaning position to a dressing position on the
polishing table 300A. After the swing motion is completed, the dresser 303A is rotated
at a predetermined rotational speed, and the cylinder for lifting and lowering the dresser is

20  actuated to lower the dresser 303A.  When the dresser 303 A is brought into contact with
the upper surface of the polishing table 300A, a sensor associated with the cylinder
detects the lower end of its stroke to generate a signal indicating that the dresser 303 A has
touched the polishing table 300A. In response to the signal, the cylinder applies a
pressing force to the dresser 303A to dress the polishing surface (e.g. polishing cloth or

25  fixed abrasive) on the polishing table 300A under a desired pressing force. After the
dresser 303A has dressed the polishing cloth for a desired period of time, the cylinder is

operated to hft the dresser 303A away from the polishing table 300A. Thereafter, the

dresser 303A is swung to the cleaning position, where the dresser 303A is submerged in a
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5 vibrational energy of the ultrasonic element. Further, the first polishing
unit 30A has an atom zer 304A as a non-contact type dresser using a fluid
pressure in addition to the mechanical dresser 303A. The atom zer minly
serves to wash away polishing wastes and slurry particles whi 2hAPR/2006cen
accurnul ated on or clogged in the polishing surface. A conbination of the

cl eani ng ofyal& ddieaiRQ! (heNimde s Wl *FRnEY, HNExAYNE1 Zhe URISRY 1Bay belRaESHUr e
and the dressing of the polishing surface by the dresser 303A using a

nmechani cal bepRtsaGheraA iAGHE QMber TRHIE by & dcBBb iaVepralr 88&i N€bral nBzale C&by being
regenerate the polishing surface nore effectively. The conditioning of the

pol i shing sstefedcendyrafedabgimzes bnshugloaldey @etifeobsisnadft e daRpIblg Ay a
contact type dresser (e.g. dianond dresser). 15 The first |inear transporter

5 in the fuitsdsoprl tlshieng negcbe gnodided lih the wescnikiedo denovhe Brdsserlly itse a
front view of the first linear transporter 5 and FIG 11 is a plan view of
FIG 105 Asitshoowsl emergy GStheltramodicklemdrte first |inear transporter 5 has
four transfer stages TS1, TS2, TS3, and TS4, which are linearly novable in
a reciprocating Fustherthe fitsepelishirgiefie 04 thages atvanvieerad t4voad & nen-sontacittype
including an upper line and a 20 lower line. Specifically, a first transfer
stage TSI, deesswowing 2 Auidsiressust mgalditam togheimgehanigal drasperidBéy.  skheqpdorFRer ar e
di sposed on an lower |ine, whereas a fourth transfer stage TS4 is di sposed
on an uppefaRplxeseryys 1% Wask avEnepolishgigs Pastes taad edurrppartialos wineh hewe dfen t he
upper transfer stage TS4 nove on the sane axis in the plan yiew shown [n
FIG 11, tReCUPhate t%wgé%geéﬂag@g pobspingspuriacsy Anpembastiohat thteclensiRg of

t f T f I Wi thaut interferi i.th h.oth
el 50, LRSI SRR R St DB o L PR A B SRR D,
ToL ST SR M Al BE R S I3]GH0bR BERM B Bl ot

transferri gﬁe&% ?d.}éggin%nge., WahChiokerad i ﬁgﬁgﬁg?gggac:é’gﬁlgfe effecté\_felyrh The

receiving/delivering position at Ich the | spose e second

transfer Sfcéﬂd%tigﬁ%%tdfaﬂé E_@lﬁsﬁxiz?g YWaERE theliRemideh s ﬁﬁﬁﬂgcbe%ﬁﬂ&& @RErd M@ssing
position TP2, and tThe third transferfing position TP3, which is a wafer

recei vi ng/ @elal astdcheypp dsdstdrqp.gatliawddng Areskdre pusher 34 is di sposed. The third
transfer stage TS3 transfers a wafer between the
15 The first linear transporter 5 in the first polishing section 3 will be described
below. FIG. 10 is a front view of the first linear transporter 5, and FIG. 11 is a plan
view of FIG. 10. As shown in FIGS. 10 and 11, the first linear transporter 5 has four
transfer stages TS1, TS2, TS3, and TS4, which are linearly movable in a reciprocating
manner. These transfer stages have a two-line structure including an upper line and a
20  lower hine. Specifically, a first transfer stage TS1, a second transfer stage TS2, and a
third transfer stage TS3 are disposed on an lower line, whereas a fourth transfer stage TS4
is disposed on an upper line.
While the lower transfer stages TS1, TS2, and TS3 and the upper transfer stage
TS4 move on the same axis in the plan view shown in FIG. 11, the lower transfer stages
25  TS1, TS2, and TS3 and the upper transfer stage TS4 can freely move without interfering
with each other because they are provided at different heights. The first transfer stage

TS1 transfers a wafer between the first transferring position TP1 at which the reversing

machine 31 and lifter 32 are disposed, and the second transferring position TP2, which is
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5 third transferring position TP3, and the fourth transferring position TP4
at which the lifter 35 is disposed. The fourth transfer stage TS4 transfers
a wafer between the first transferring position TPl and the fourth
transferring position TP4. As shown in FIG 11, each of the t2dABREPO&t ages
TS1, TS2, TS3, and TS4 has four pins 50 fixed thereto, and a wafer is

supported pRyABe rddened/ @dlivetingokifiod 28 tfi€h SMCPushdP 38 NaldipoR&T | PIRr RkokUge
of the wafer placed on the transfer stage is guided and positioned by the

pi ns 50. ThendfenGa&OTSY Gandele a0fafeLdtivesi@b sacondatyseheiOpddifidATPREhhene
(PCTFE) or polyetheretherketone (PEEK). Each transfer stage has a sensor

(not shownghirdstrehsfasing gosaiRsMBRiliich Ype veafas ticeifviry/digivethg Rositibe aprasence

of a wafer on the transfer stage. 15 The transfer stages TS1, TS2, TS3, and
TS4 are suppeoptisher By it despsseppo Mhs thitd tGdsfer Sge dif3 Hahsfere apeafer \betweenAlse
shown in FIG 10, a connecting nmenber 56 connected to a rod 55a of an air
cylindér (dmidvirangfersopansivay TES, irsl the tntrddtronsfarihppesitipod P @b whicht the lifter
support 52 of the second transfer stage TS2 (driving transfer stage). A
shaft 57 ahdl ia dispesed. 5&harfouithsisanstd stegeoJ§H traesfera ppovafes bevfeentibe sfrsond
transfer stage TS2. An end of 20 the shaft 57 is connected to the support 51
of the firgensferawgipositionddd and|the fpurtharansiering rositiont By) | and the ot her end
of the shaft 57 is provided with a_ stopper 572 is interposed

on the shaft 57 Béthe8R 0HdGsddpsrdh @flthéfmt”gfgrlisiagg %E‘gﬁ&aem%t el TBhasang
P R R i e
ot oppct” s aiEBYRR e P raifouiined Phirs HBRE ke Bied e abREP I T ot
Stage 793, oY aBE fihs SHPOhE Bihe 30Tt MadBROKSn ddciflas AR BN ARG

transporte i i i ct
the rod SenC TR P R, e g L g e R

S55a is movedhsss i hahshRGos eFRNEEnkERMRS [dRTecBARUR préRact Df AONEMr LAGRE Rahsfw th
t he connecting nenber 56. Since the support 51 of the first transfer stage

TS 1 is cogageted to the support 52 of the second transfer stage TS2 via the
shaft 57 and the spring 572, the first transfer stage TSl is al so noved
t oget hEr wi t h t hEhe transfer stages TS1, TS2, TS3, and TS4 are supported by the supports 51, 52,
53, and 54, respectively. As shown in FIG. 10, a connecting member 56 connected to a
rod 55a of an air cylinder (driving mechanism) 55 is mounted on a lower portion of the
support 52 of the second transfer stage TS2 (driving transfer stage). A shaft 57 and a
shaft 58 are inserted through the support 52 of the second transfer stage TS2. An end of
20  the shaft 57 is connected to the support 51 of the first transfer stage TS1 (driven transfer
stage), and the other end of the shaft 57 is provided with a stopper 581. A spring 572 i1s
interposed on the shaft 57 between the support 51 of the first transfer stage TS1 and the
support 52 of the second transfer stage TS2. Similarly, a spring 582 i1s interposed on the
shaft 58 between the support 52 of the second transfer stage TS2 and the support 53 of the
25  third transfer stage TS3. Mechanical stoppers 501 and 502, which are brought into
contact with the support 51 of the first transfer stage TS1 and the support 53 of the third

transfer stage TS3, respectively, are provided at both ends of the first linear transporter 5.

When the air cylinder 55 is actuated to extend and contract the rod 55a, the



5 second transfer stage TS2. Further, since the support 53 of the third
transfer stage TS3 is connected to the support 52 of the second transfer
stage TS2 via the shaft 58 and the spring 582, the third transfer stage TS3
is also noved together with the second transfer stage TS2. RIASPR{2086f | r st
transfer stage TSl1l, the second transfer stage TS2, and the third transfer

stage TS3 @b@necting MembelB¥ @BnidicAGh @hd dbda3d iSndVéd fN@atflk)etdhdarandfr stage
reci procati ng manner by actuation of the air cylinder 55. If the first

transfer st@ges idlel Sodethdpvithovedorfing heenftier 6. t Bmas gy fupPenPasifihedfirst TP,
then the support 51 of the first transfer stage TSI is restricted by the
mechani cal tragifeppese 591 s evitlettbe ts el sagp o7 22 a sl fesofditrutder ipeT®Nti1aake t he
first transfer stage TS 1, so that the first transfer stage TSl cannot be
noved over shdfe S¥iandtthd sginef £72; ithg fipo siansfen sthbe TB1.1s Isermbardetogether fvith she
transfer stage TSI is accurately positioned at the first transferring

posi ti ol TRdconSitranisfer Istage iTS2t h&utthér dinte sresfuppostsdgs thShird transfestagevESB over
the fourth transferring position TP4, then the support 53 of the third
transfer stagmnEgsdits the suppeitciZe! thy sebendntestséari stagle BSD piscthe 502ft S8rad tthe
spring 582 absorbs further novenment of the third transfer stage TS3, so
that the tEPHRE PParide dhird trapderT®asec AnA ot alse mexeddogstber Wb the s¢ud trpnster
transferri ntg pasitiaon TP4. Therefore, the third transfer stage TS3 is

accur at el y Sta88sh¥%- ondysathet st rapsienstegadsr etlie sigopb diansleh streg TSR 8Rd tthie
respective t.ransfer. stages ve di.fferent strokes of noyenent, th novenent
of the resHuEd | GeIs aNeREr T3] a8 TESATSHAPRV tRFPEY byndi FIEYRRSRIgYs 3
provi dfﬁ in .the I eslﬁecti e ttr rasfet:t staq;ef:. ver, such air cylinders
cause the APPEPSUS TOM2E PhaKsAR™ 4 ggﬁulﬁle%!%resent embodi nent, the

stroke of the af iy Gl aBeda darcCRel LM Elnothd B USRRIL J8skhnd hogRLET

stage that has the longes ce of novenent, Spr
and 582 ab b ' ' t-pe es.
Ther of or o, Tvenerr e a o N R R R e P L Rl DL P Pl

strokes, t B@»}bﬁeﬁgo@%n&% GPR6 St7DTBCorbE RN R S eARBSofl1RE firdiFansARdiaf ST SGaN
sly

si mul t aneou be noved by one air cylinder 55. The first |inear transporter
5 has an aisé thatlthadgst ranter Sh@en)ST edndot e andyedndrer e fikdiardnefertife posvias er

stage TS4 of the upper line in a reciprocating manner. The fourth

15 TPl. Therefore, the first transfer stage TS1 is accurately positioned at the first
transferring position TP1.  Similarly, if the third transfer stage TS3 is to be moved over
the fourth transferring position TP4, then the support 53 of the third transfer stage TS3 is
restricted by the mechanical stopper 502, and the spring 582 absorbs further movement of
the third transfer stage TS3, so that the third transfer stage TS3 cannot be moved over the

20  fourth transferring position TP4. Therefore, the third transfer stage TS3 is accurately
positioned at the fourth transferring position TP4,

When the respective transfer stages have different strokes of movement, the
movement of the respective transfer stages can be controlled by air cylinders provided in
the respective transfer stages. However, such air cylinders cause the apparatus to

25  become large. Inthe present embodiment, the stroke of the air cylinder 55 is configured
with respect to the transfer stage that has the longest distance of movement, so that the

springs 572 and 582 absorb excessive strokes with respect to the other transfer stages.

Therefore, even if the transfer stages TS1, TS2, and TS3 have different strokes, these
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5 transfer stage TS4 is controlled by the air cylinder so as to be noved

simul taneously with the [ower transfer stages TS1, TS2, and TS3. The second
| i near transporter 6 in the second polishing section 3b will be described
below. FIG 12 is a front view show ng the second |inear trangpopr9ped. and
FIG 13 is a plan view of FIG 12. As shown in FIGS. 12 and 13, the second

| inear 10 transporter 6 has three transfer stages TS5, TS6, and TS7,. which
are |inear hreadondprestagesd Sy d82ppic ] srg yRHEReousty g anqyed v @re af af@dehave
a two-line _structure including an upper |ine and a |lower |ine.

Speci fi cal I5§; a fifth transfer stage TS5 and a sixth transfer stage TS6 are
di sposed on an uppe

| i . Wh h f S7 i.s di d
9 sposcd on e uBer LT, MISLeRs, SeYeDl B L ANTLS SLAHR 1okl s eR™°
I t f S7 th is in the. pl i h i
LR E e RS L DR ST TR T
TS7 f I i I fari i.t:h th b .
TS7 a1 NG 1S4 LU LRLEEL O el SR LR SRR

waf er bet o%?tr&ﬁ&ér@téﬁk@ﬁﬁ%?i rhﬁldﬁ%%i tion TP5 at which the lifter 36 is
and t i .

20 di sposed, e sixtth trahsférring position TP6, which is a wafer

recei vi ng/ del | ver0uchRp Ik ANahepREr INePUSRRE Hichodicppies witesi xth

transfer stage TSo transfers a er between the sixt ransferring
posi tion ThBecrBRd bl SRIEND it hansiiSicw REcWRSI the 8conliAtheati¥afdpolrier ;?Jhmif er
e

recei ving/delivering position at which the pusher 38 is disposed.

seventh trgnsf g3 iskagen Tt bf ANST €2S Aswab®h iDEI@BeN2thAg 3 fthd sédoad Iinesd | ng
position 25 TP5 and the seventh transferring position TP7. As shown in FIG

13, eabh ofrahiperier 8haf trestrages stagbs TISOTS@RAd TS7, Wakhfapeilineapiynao@bld inxed
thereto, and a wafer is supported on the transfer stage in a state such that
a peri pheraipredgemgahanse whliese tiphsfcesiagny labea twadis strugtimgecludingundggderand
posi tioned by the 33 21 APR 2006 pins 60. The pins 60 are nade of resin such
as pol ychl dnetpd fal lgpeoéoy| %nfélf'(qa[‘)l:sr,FE ifigrtransGir g rSt trek & stxoh &2 BEERYSE Each
transfer stage has a sensor (not. shown) such as a transm ssion type sensor
for detectilng ¥Ha1SpPEdsHca Wireh linarehereas & raenth drasier siegade’ iTABrosed werter

st ages T8510J§qinegnd TS7 are supported by the supports 61, 62, and

15 While the upper transfer stages TS5 and TS6 and the lower transfer stage TS7
move on the same axis in the plan view shown in FIG. 13, the upper transfer stages TS5
and TS6 and the lower transfer stage TS7 can freely move without interfering with each
other because they are provided at different heights. The fifth transfer stage TS5
transfers a wafer between the fifth transferring position TPS5 at which the lifter 36 is

20  disposed, and the sixth transferring position TP6, which is a wafer receiving/delivering
position at which the pusher 37 is disposed. The sixth transfer stage TS6 transfers a
wafer between the sixth transferring position TP6, and the seventh transferring position
TP7, which is a wafer receiving/delivering position at which the pusher 38 is disposed.
The seventh transfer stage TS7 transfers a wafer between the fHifth transferring position

25  TP5 and the seventh transferring position TP7.

As shown in FIG. 13, each of the transfer stages TSS, TS6, and TS7 has four
pins 60 fixed thereto, and a wafer is supported on the transfer stage in a state such that a

peripheral edge of the wafer placed on the transfer stage is guided and positioned by the



5 63, respectively. As shown in FIG 12, a rod 65a of an air cylinder
(driving mechanism) 65 is connected to a | ower portion of the support 62 of
the sixth transfer stage TS6 (driving transfer stage). A shaft 67 is
inserted through the support 62 of the sixth transfer stage2t2PR280&nd of
the shaft 67 is connected to the support 61 of the fifth transfer stage TS5

(driven transker ?E@gﬁ%@@ﬂg ndiR atbgh s%ﬂas%oﬁ@ﬁor%ﬂ?fﬁﬁor@gth}%r%é)Emflq%dorlo

with a stopper 671. spring 672 is interposed on the shaft et ween t he

support 6lpdiethéithefictddt (FEIS) eEach 488sESoa280 Bal BeeARNRGE siAviDfsubi@s i Xt h
transfer sjﬁcggge TS6. Mechani cal stopper 601,g@v\hich IS bggught iﬂr)\to cont act

with the swipafiisidilypé séhyer fdrfdetecting thrgirevensd @ewafEb onitke PaRYIrde@eat an end
of the second |inear transporter 6 on the fifth transfer stage TS5 side. 15
When the air cyl Thagunb& stsgeadiSialad, dnd ESH @nduppsttetidnt thastipjidies dlod2.6imd, t he
sixth transfer stage TS6 connected to the rod 65a is noved. Since the
suppor tt 6160 redpaetifely.t hAs shamsineFlstldge rddsS 4 of anoainedinddr (doiviemscppont) 62

of the sixth transfer stage TS6 via the shaft 67 and the spring 672, the
fifth transt er conmegtedTi85ailewal portimnvefdtheogepbierénof bhe bieth siarsfhr stage JiS6r
stage TS6. Thus, the fifth transfer stage TS5 and the sixth transfer stage
20 TS6 ar ddnvingatepsfepvtege) ntfeghalfl 167 Bnihseriteduthrango ks yupnera 62eedi heodrthi ng
manner by actuation of the air cylinder 65. If the fifth transfer stage TS5
is to be nsvstralage Tee fzﬁﬂteﬁdtqféﬁgﬁ@f& Phds gerractegnto rhpﬁppm%ﬁltqﬁéh%ﬁﬁgort

61 of the fif{h t t TS5 | tricted by t i cal

001, and UFISEEHG B (BB G SIEh ORI Shd hand Fath o SRy Eleda age
TS5, that th ifth,t . St TS5 t fifth
{r ans il WD BLRPFDH/ 1T SPARRr B PR o1 BRG] delheeg b s ppet !

e R R Sy B A e R el TR,

second |iné ransport I'rs i near nspor t'e

t f . Ny, Sl 06
RS e A R R e R R U T

(not  shownparfsflr stddeM@s 1Y prOVEEAD of BE e %E MehsdcbAN SHELr $4RPE e offthd B@n! over
line in a reciprocating manner. The seventh transfer stage TS7 is

control | edrinéfdriieagaimssoydd. nder so as to be noved sinultaneously with the
upper transfer stages TS5 and TS6.

15 When the air cylinder 65 is actuated to extend and contract the rod 65a, the sixth
transfer stage TS6 connected to the rod 65a is moved. Since the support 61 of the fifth
transfer stage TSS is connected to the support 62 of the sixth transfer stage TS6 via the
shaft 67 and the spring 672, the fifth transfer stage TS5 1s also moved together with the
sixth transfer stage TS6. Thus, the fifth transfer stage TS5 and the sixth transfer stage

20 TS6 are hnearly moved integrally and simultaneously in a reciprocating manner by
actuation of the air cylinder 65.

If the fifth transfer stage TS5 is to be moved over the fifth transferring position
TPS, then the support 61 of the fifth transfer stage TSS is restricted by the mechanical
stopper 601, and the spring 672 absorbs further movement of the fifth transfer stage TS5,

25  so that the fifth transfer stage TS5 cannot be moved over the fifth transferring position
TPS5. Therefore, the fifth transfer stage TS5 is accurately positioned at the fifth

transferring position TP5. Thus, in the second linear transporter 6, as with the first

linear transporter 5, two transfer stages TS5 and TS6 can simultaneously be moved by
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5 Although the linear transporters 5 and 6 are operated by the air

cylinders, they nmay be operated by, for exanple, notor actuation using bal
screws. Next, the reversing machine 31 in the first polishing section 3a and
the reversing mnachine 41 in the cleaning section 4 will be ddssPRI2866bel ow.
The reversing machine 31 in the first polishing section 3a is disposed at a

posi tion ta, ir;cgliﬂdé}%d Olfzhef[g%@orfd firfdar 1QndroR0SE 8as bRRRL cyRigddy angnown ffgrr

| oadi ng/ unl oadi section is accessi bl e and serves to-receive

that has ”%ei}g\gﬁmﬁQW 1BO&d hiOMLe S{,%g% §S7to'if?ﬂés}fo%fer [iR00 5 ?e%iprﬁga‘ﬁ‘rﬁg%nh@ﬁ

waf er upside nd deliver the to the lifter 32. 'T versing

machi ne 41-xga kb@ntﬁ't@ﬁﬁféi‘gstag%eqlsboi@ ébnlrélléﬂ %90t$1€daiﬁtcyﬁndk@5§ot hORo tHe %i}é?dﬁ a
hand of the second transfer Tobot 40 is accessible and serves to receive a

waf er that shagtapesisipRithshedy e aahitbestsee asd hearssf er 15 robot 40, reverse
t he waf er upside down, and deliver the wafer to the transfer unit 46. The

reversi fig machi negthdbglanie Hieah ardsidirrs AnRd St drécipdrated Bntheoail Yylifi®rd, alier si ng
machine 31 will be described below FIG 14A is a plan view show ng the
reversing meayiengpeddited by)doFtxampléd Bnater actumiod @singew]] sosevisl y i n cross section,
of FIG 14A. As shown in FIGS. 14A and 14B, the 20 reversing nmachine 31 has
a pair of arcuat &Neat,ntse vOrsirendachipd 3t al the firgfpolishigg section)3 apndghd felverime h
have grooves for clanping a wafer Wtherein are fixed to the arns 310. The
arms 310 eezachive 4d pankaicleaning bessied 4iwillrtegisoersedtbelavwy ehpare versing radvdine 314
t hat can be pushed and pulled by a cylinder 312 and a conpression spring
313. When thdhe{irst pplishigg seftéon dx e dispasedt ez REAEOB 1O whieh aplanddot therfust .
When the cylinder 312 is contracted, the 25 arnms 310 are cl osed under the
force of tHanHEhinbet <2 dm theplopdigeantpadingcseshory ¢ 13 focestibieAnd ey es AQ| T Vetfe
cylinder 312 ar aced from,each .ot her by a distan and the shaft 314 is
oul | ed bacR a1 SE0pikr POUTRET S RiIEe S ot KDL 22 FReTan i VEReURidEs o
the commbr aas)ol SRUIG i uredTo He AER 2000TNG &AM LGK AP i freAfitpteed
en’ a wafer at 0 ween

such t hat 1 S chucked, edr ance nMmis Credte

the stopper.3l4 and d%}sﬁ&eﬁnﬂ P bg:gh?xf‘ é{ﬁ whl@ifa %taﬁg ngrt.hg :Egccth@strar@f | obotdg sned

therein, and a transnission t t sensor ositioned to detect

light thachagpRasaedrddtouahitd e wakdrtten bkbe pWRiiRE o thetRefd B¥ndrbe

arms 310. Therefore,
15 robot 40, reverse the wafer upside down, and deliver the wafer to the transfer unit 46.

The reversing machines 31 and 41 have the same structure, and only the reversing
machine 31 will be described below

FIG. 14A is a plan view showing the reversing machine 31, and FIG. 14B is a

side view, partly in cross section, of FIG. 14A. As shown in FIGS. 14A and 14B, the

20  reversing machine 31 has a pair of arcuate arms 310, and a plurality of (e.g., six) pins 311

which have grooves for clamping a wafer W therein are fixed to the arms 310. The arms

310 can be opened and closed in response to movement of a shaft 314 that can be pushed

and pulled by a cylinder 312 and a compression spring 313.  When the cylinder 312 is

extended, the arms 310 are opened thereby. When the cylinder 312 is contracted, the

25  arms 310 are closed under the force of the compression spring 313.  The shaft 314 and a

tip end of the cylinder 312 are spaced from each other by a distance, and the shaft 314 1s

pulled back until a stopper 316 contacts an end block 315 under the bias of the

compression spring 313.

35



5 when the wafer Wis not clanped or cannot be cl anped properly, the

transm ssion type |light sensor 317 does not detect light. Thus, the
transm ssion type light sensor 317 is capable of recognizing whether or not
the wafer Wis present in the reversing machine 3 1. A slide hoPRm £ or
the shaft 314 and a pulley 318 are connected to each other, and the pulley

318 is coupl ed topacpublR¥ 332Qs hayadd kectaheRhin £04Qfwas SRRl Y 1eRbALe 319
10 through a belt 321. Wen the stepping motor 319 is energized, the arms

310 are rosft 8l iPereste@WBtviden fhstopperting anluid @fd IO 51911 spRseebRRet vers t he
reversing machine 31 and the first transfer robot 22. For transferring

waf ers, thesighisfined tHdeinsa@Pe nefsmiadicn &pewrhekerssr BIET isREidn & tondseétt Tibk:
first transfer robot 22 and the reversing machine 31. Shutters 11, 12, 13,

and 14 ar ethdi bposasedogdiraegnht BEt whwe tisl wafencdlampedily ddartiRes 19ec Qhereide,
transfer robot 40, between the reversing machine 41 and the primary cleaning
devi ce 542, whaetiwewafer € 1f mostlappkd $hicagna éetdanpSiapraperly, tee sioondsibn aynssf er
robot 40, and between the second polishing section 3b and the second
transfer rlogotseagor FHor dogsams fdetact ightwafldwus, thetthamsmingtanetype Light 3hsor13]7 and 14
are opened, and a wafer is delivered between the reversing machine 41 and

t he secondcapeblestfeecagpizong whetber ehywt phe wafley Woisqaedienyindde reversigg magtene 31.20
wafer is not transferred, the shutters 10, 11, 12, 13, and 14 are cl osed.
The shutters 10,4 shde meohamsm fogibe shafinbhdeang agtlley 338 a5¢ canpesian i eachothes t o

I th | n th hucki i 11 fj xed th 310 at

Chat 1 o S e GRHEY 18 6 Cuglesi 6 RMST 2SR Qg 1o AsBATp PRl koo BRI EHY
i hi 1 d/ t i hi 41 f ti f
£ om ol T et bilf 35 et HE ambgieriop s TR iuftiestrsst Hsrarkis Al By ™
t i j ect fr I t.h f fi bei
G od. Next | operseTon"of et ABOPLERL] ReBiiE brrben MRCBl e bE AR e
described ,helaw o H@anfgrvl%%gi B8 RGNS feddn W@a}'qér? tﬂﬁ"é’ﬁ%t‘?&r td l%rlﬁafeﬁécf, &flqfar om
r obot that’ t p

the first transfer In a state suc e arns 310 "are’opened.

Wien the pegfelii@efletelChetRb&l 1ROfidd AR Q860 5ANSH SE G8ve¥ink NBadnoees ) hand
of the first transfer robot 22 is substantially aligned with the center of

the pin arsRRgeeNt120131 R BY 478 d&pOscalbet e nsBetevRei ghinadtimé e 264 gRUeSml t he
pins 311 fixed to the arnms 310 for clanping a wafer, the arnms 310 are cl osed

i n reslponseansf@ @bst ¢ detwerdi thatrévegsiid) maching l4@tandnhe primawectemiing devicé HE,
first transfer robot 22. After
between the first polishing section 3a and the second transfer robot 40, and between the
second polishing section 3b and the second transfer robot 40. For transferring wafers,
the shutters 11, 12, 13, and 14 are opened, and a wafer is delivered between the reversing
machine 41 and the second transfer robot 40 or the primary cleaning device 42. When a
20  wafer is not transferred, the shutters 10, 11, 12, 13, and 14 are closed. The shutters 10,
11, 12, 13, and 14 have a water proof mechanism so as to clean the wafer or clean the
chucking pins 311 fixed to the arms 310 at that time. A plurality of nozzles (not shown)
are provided around the reversing machine 31 and/or the reversing machine 41 for
preventing a wafer from being dried. If a wafer remains for a long period of time, then
25  pure water is ejected from the nozzles to prevent the wafer from being dried.
Next, operation of the reversing machine thus constructed will be described

below. The reversing machine 31 awaits a wafer transferred from the first transfer robot

22 in a state such that the arms 310 are opened. When the position of the wafer



5 the sensor 317 determ nes the presence of the wafer W the first transfer
robot 22 lowers the hand to a predeterm ned height and then w thdraws the
hand. The wafer W delivered to the reversing nachine 31 is reversed
together with the arns 310 by actuation of the stepping not 1 8RB 200he
reversed wafer Wawaits the lifter 32 until the lifter 32 noves to receive

the waf er W,fhedBVaEIoNS TRERIAR Al BhRGr 868 2‘9‘%? shianpalll %ngﬁed%%feer
b he waf er de down, a

fromthe second transfer robot 40, reverses the upsl , and

delivers th@ierVér @ f‘irp abrBfo AN SF efe AL 3 ¥PaiDie tshR e IRIBI QR]RALIQNRST {HRE
reversing machine 31. Reversing operation is perfornmed beforé and after

pol i shi ng. pidheni FxeaietheWrinlat 0Fasclb@pmePOvhfthele iabng 8V@heHoded)in tétPonse
reversing machine 41), the wafer Wis rinsed wth a cleaning liquid during

or after r@wedighdgndipaing!theoompletvnlef niovepepviesth thafiah rasdfeerobdb21.i qafid or
pol i shing wastes attached to the wafer Wduring polishing frombeing dried
and solsi dithe eendon 3¢ dulseertaradge: preséme ofiaicwaist Wuthe finstt teansfer rob@ri2dalivedsi qui d
is used as the cleaning liquid to rinse a wafer and ejected at a required
f1 ow rat e thadieandate eqpredetbtrmpredsheigkt tndrtheprathdnozg Itks handoptlhrakafandgVes
for a predeterm ned period of tinme. The rinsing effectively inproves

cl eani ng péaliveraedetnche reversmg sadtsee Bibm revtreethiaggther watbshe a2 N Cheaataign
liquid is continuously applied while the wafer Wawaits the lifter on the
reversi ng fleidpistRpingonens3 191 hehe revsrsef gvaferq ewvartsythe difiend @it therifiey 32
supplied in consideration of the running cost to reduce the ampunt of

cl eani ng | PRUSUEKEVEVRE PValeh ¥ wal ks raxersing, gracking fdedl s yeqenees t8e pisheg

hi 31 1, th f I i h fer. Wand th di
TR 19, 9% e i DRSS TRt S e B S R S
bei tam nat ed .f ] tacti th fer. W t h d
DL, O PR R DAL B0 AP R g il e, o5

howi th : : [ HEeH
Srov g (he secoRd AR LER LRk n AP AT Bt M S50
extendi ng Qbe Bfs @éenpﬂ:dﬂsﬁgpﬁl Igggﬁécﬁgahﬂdﬂg rg«?]kéaﬁg%acﬁaﬁi&% afheRPaRX WP i*fdsed fOT

extending or contracting a a~Z-axls 402 for nmovenent in a

vertical OwiBG é@4hingl GuidRREIng AR hiteP YerdiaNEiSerf@dh inCEBEON Prel&R Q8 Sbrasive
support-type hand descri bed above. Wen the hands of the robot enploy a

I ecessl 5s uphpquid or ppisHing diasteh ettquhes enthe wifeaWnailisig polishiig fhemdetandriad and
detected solidified to cause damage to the wafer W. Pure water or chemical liquid is used as the
cleaning liquid to rinse a wafer and ejected at a required flow rate under a required
pressure from spray nozzles at optimal angles for a predetermined period of time. The
nnsing effectively improves cleaning performance in the subsequent cleaning process.
20 A cleaning liquid is continuously applied while the wafer W awaits the lifter on the
reversing machine. However, the cleaning liquid may be intermittently supplied in
consideration of the running cost to reduce the amount of cleaning liquid used. When
the wafer W 1s not clamped by the reversing machine 31 or 41, the grooves for clamping
the wafer W and the surrounding areas are cleaned with the cleaning liquid to prevent the

25  wafer W from being contaminated from portions contacting the wafer W.
Next, the second transfer robot 40 will be described below. FIG. 15 is a

perspective view showing the second transfer robot 40. As shown in FIG. 15, the

second transfer robot 40 has a 6-axis 400 for rotation, an R1-axis 401-1 for extending or



5 by using a proximty sensor such as a reflection-type sensor or a

capaci tance-type sensor or a transm ssion optical sensor. FIG 15 shows
that the upper and | ower hands conprise recess support-type hands 405 and
406. In the present enbodiment, the hands 405 and 406 are acdeSBRBIOB6to t he
lifters 35, 36 and the reversing machine 41. Next, the lifters 32, 35 in the
first poli shhtPgtingahipPpesBard)dntiRakik 0@ B ckienig orlénbae@ida POkésSkEnag
section 3b will be described below. The lifter 32 i'n the first polishing

section 3aahdadi-apesed fot maveshitinQNvéricaMiirebridhe The $ipet bad $dweér Ha@boOtan22
and the first linear transporter 5 are accessible, and serves as a first

recei vi ng/ dsiploseri regesseahpoitsmd dand rdeseibed ngpoaad Wdlehvidei ingrda ofafher robet ween
the first transfer robot 22 and the first linear transporter 5.

Speci fi cal keypldyhe rdcefds sipp32-tger hasl, tie prebdneenfa wakeon tievkamsiechnbye ddiectdd
reversing machine 31 to the first transfer stage TSI or the fourth transfer
st age T54 bp using a prorstity samear suchanspefle@ronsypd hasbi bt @ caBEitancettype fénsart
polishing section 3a and the lifter 36 in the second polishing section 3b
are di sposed atrapygsissiponeptical whitsoh t REG| il hedowsr that be tupper Bnd lewandandse
second transfer robot 40 in the cleaning section 4 are accessible, and
serves as &OMBHEOIFECTSSHBPIT-HpedEniyers avl 48% hdnitherprasentreaehadimeny, Bigdands
delivering a wafer between_the FO ,hi near_transporters 5, 6 and the second
transfer rdBopndif0o ageergssibly toythe Lifers|3ps @ andsiedpyepans maghi@edlver a waf er

ltp L;C? et | i“ﬁeta?Ne?ah%%lé“ﬁ%%b%t%%ﬁ%EBfggtimiGﬁwfg%‘éé%gm E%%B@Itﬁ%& BanRe
[ 6 Q. i, . i . TS5
or Eﬁ%l@evE%{oﬁﬁfpphﬁm?eé%ﬁéﬁ@@bﬁe AR BB et 9?5@?&*2@2%%5 BFIEHE, e
St ot ur e S0 gty Ol actd ol poslghiib by g ecihen? rpfd 2R bRTH SR

cr oss- sect kQRalorit} SWarsnawkaehit Nend Lol ata ﬁ%?‘?g%%\;i%%@eﬁ%{inﬁ‘go%%% oSt age

322 for placing a wafer thereon and a cylinde tirng an ower i ng

the stage 3gdividd@nd YbiVERE B3Rt ES Skt ansfadr RbeOP8d tRY fitst Sinestabl e
38 21 APR 2006 shaft 324. The stage 322 has a plurality of claws 325, and

t he respectiaugotlen\ss cifically, athealified 32t sepreg Ujoateliver ef walfer savetdaatbyatiwafl er
having an orientation flat can be held and reliably transported. The cl aws

325 ar &S di spesank aticlos Bl itotie fikerasfdraiaga TS Inotthafougthadanstidr tstege TS 4pn tie 311
for chucking the wafer in the reversing machine 31. Specifically, a
first linear transporter 5. The lifter 35 in the first polishing section 3a and the lifter 36 in
the second polishing section 3b are disposed at positions to which the linear transporters 5,
6 and the second transfer robot 40 1n the cleaning section 4 are accessible, and serves as a
second receiving/delivering mechanism for receiving and delivering a wafer between the
20  linear transporters 5, 6 and the second transfer robot 40.  Specifically, the lifter 35 serves
to deliver a wafer placed on the third transfer stage TS3 or the fourth transfer stage TS4 in
the first linear transporter 5 to the second transfer robot 40, and the lifter 36 serves to
deliver a wafer placed on the fifth transfer stage TSS or the seventh transfer stage TS7 in
the second linear transporter 6 to the second transfer robot 40. The lifters 32, 35, and 36
25  have the same structure, and only the lifter 32 will be described.
FIG. 16 is a vertical cross-sectional view showing the lifter 32. The lifter 32

comprises a stage 322 for placing a wafer thereon and a cylinder 323 for lifting and

lowering the stage 322, The cylinder 323 and the stage 322 are coupled by a slidable

38



5 first peripheral edge of the wafer held by the pins 311 for chucking does
not correspond to a second peripheral edge of the wafer held by the cl aws
325 of the lifter 32. The <claws 325 which performthe transfer of the wafer
to the reversing machine 31 and the first |inear transporter2lGARR2806
respective support surfaces for supporting the wafer thereon, and

respecti Vegl,@peis Sukagss ©5UR0A NGrHRNeS dakt 993 L8 tﬁHP&?E&ti\%‘Hﬁ\%% #@ as

to absorb 10 errors in transferring and positioning and center the wafer

when the Watgiped 5t Rhaf8didvilbo BMPP Qafer HAVIRCHS oridit8iMRRIS! cHUPPREY and
surfaces of the stage 322 are raised by actuation of the cylinder 323 to a

posi tion whgiaElytih@sy@iedr Thehelhveh 105 4rBdishesarAipadtioRE WhoR 1Bdy al notuipear 326
havi ng a shock absorbing function is provided as a stopper to stop raising
of 15 the withgBe 2AR.3 W chudtiog piey wass én IR rdvieishitt rachine 33hafSpecificdie a
cylinder 323 contacts the stopper 326, further actuation of the air

cyl i ndér 38dt perigheofipade ofinick whter heldtbyntheqiing hEl fostchgekiB dokd nactorespond
shaft of the cylinder 323 is simultaneously stopped. By adjusting the

| ocati on ofo & ecatlapppherdaR6dge he the Wafendieliebghbe ofwshi2Ssoage 1¥R2 Xan The
adjusted to a transfer position of the wafer between the [ifter 32 and the
reversi ng dawhiddé Wich perfgenthy tastg efnttie Inderatocthp revarsiag neachinge3 leynd thder
323 to detect conpletion of lifting and |owering of the cylinder 323,
respect i vefigst lingaritrangnoste f dipeg respecdive speporesurfasss fog sepnorianothe vederibergen wil |
be described below. The wafer to he polished is transferred fromthe first
transfer rgHICSPEELN tARE SUfasHE FEteAdngwENR LT amIthe FRRROTL SURRRCHRIGRS todtbsaher sed

so that a pattern suyrf.ace of the wafer 25 faces _.downward. The |jfter 32 is
o Sod o B T BanelrRe Al goH ORI P sERE (16 ST M the rakiids placel GpibEd
ri ght bel owthg waifer. When the sensor 329 for detecting lifting of the
lifter 32 JOPEEEEHE stop of the lifter 32 at a position where the stage

322 is located ri h r % [ i.ne rel s the

waf er by openi nglrﬁgé’vag?grgw'%gogtngl%%fegf %%E%%%;%%ﬁé&gﬁ]?g aﬁﬁ%agg %ﬁﬁltg he

stage 322 gfyidae shsfibef pagtion | Skt ardr e Held B?rthé?re{lésihgvﬁﬁﬁ%e whil g

hol ding the wafer thereon. Wiile the wafer is |owered, the wafer is

transferr eﬁog}@er Bhehalngnsdtetk abagBind Juhctidh iJ phovaded 43ea Etopsdr th isgog&'éifsing of
o]

transporter 5. At that time, the warer is placed on the pins t he

transfier sthageage/FA2er When aveopper sasé Bangixed tedhd shafthef the reglinder 323 contacts

the stopper 326, further actuation of the air cylinder 323 is stopped, and the lifting of the

stage 322 fixed to the shaft of the cylinder 323 1s simultaneously stopped. By adjusting

the location of the stopper 326, the lifting height of the stage 322 can be adjusted to a

transfer position of the wafer between the lifter 32 and the reversing machine 31.

20 Sensors 328 and 329 are provided on the cylinder 323 to detect completion of lifting and
lowering of the cylinder 323, respectively.

Next, the operation of the lifter having the above structure will be described
below. The wafer to be polished is transferred from the first transfer robot 22 to the
reversing machine 31. Then, the wafer is reversed so that a pattern surface of the wafer

25  faces downward. The hifter 32 is raised toward the wafer held by the reversing machine
| 31 and is stopped right below the wafer. When the sensor 329 for detecting lifting of the

lifter 32 detects the stop of the lifter 32 at a position where the stage 322 is located right

below the wafer, the reversing machine 31 releases the wafer by opening the clamps and
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5 linear transporter 5, the lifter 32 continues to be |owered, and then is
stopped when the lifter 32 is lowered by the stroke of the cylinder 323.
The wafer is transferred fromthe transfer stage TS3 or TS4 of the first
linear transporter 5 to the second transfer robot 40 by the2diARR2086  The
polished wafer is transported by the transfer stage of the first Iinear

transport ef, 8,14 |g Fsl Ha %S% fhgﬁ e@@%‘é? otfl?ﬁ’e iHer 37 €F Jle?’%é:{e} qﬁe 1‘&‘% 68 s lowered

transferrlng posi t fbr i's confirme er pl aced on
the transf ghistRffn PR WiferHérddh, bﬁnfe‘ the twalférr]@%wérE@nbEPWatf&rls @ahscferlr&ﬁ%t ed
at the position right above the lifter 35 and the nmovenent of the wafer is

stopped, thR thddsk@fstade TG TSY BPth'@QirEtalhfe%ﬂtraﬂ_Jb%rtlei 5t ent 3l hipeCkNeSafePR
wafer fromthe transfler stage TS3 or TS4 of the first |inear transporter 5

while the piatdon3be iptnsl 50 beethe fhaf@adihies . A theWaer RSrdbfaaat ionesirkto be
lifted. The lifting of the wafer is stopped at the transfer position of the

waf er t9 thigeas acoggbrior & shetificobDotucansbe huserelieand fheh ng s@pped@hbn fHeer i's
conpl eted. The conpletion of lifting of the lifter is detected by the
sensor 329lifterodd ddowered biyehesttakeddthe 32ddercdd. t he detecting signal is sent
to a control systemof the apparatus body to allow the control systemto
recogni ze t he coipe etdfenisafansidted fgomfthe ransfef stege 1S3 ore’SPdH s ehe Girst himeR0
signal, the hand of the second transfer robot 40 is noved to receive the

waf er. Aft trensportes 5 tootheiseomnd traersfert fobotndPdry the higerd3by Thee phlaghgd ovafemis
second transfer robot 40, the lifter 35 s lowred. The lifter 36 transfers
a waf er frBmPREed dyshritrepsieisitese ofgbedirsidinesr TARSPERENS tethe RasEipa abssethe t he

T anst 4t s B ps; U hp&ﬂw‘?ﬁhggrgs?%ﬁrtg%o?%gﬂ%ser S soRtiEed Hdhe wilc
4
i ter 3 5+ e udfEre™SS Ny TS BLESHRIRE i, 1@%@* GEuBBTFon Bk aa {ﬁxsf
37
pusher s 37, 384 Robo. 8566 Age,pgé @ighggfﬁ% G200 Whh! ;DS desctibeg, gl ow

The pusher I'rs |ng sect10 serves to

receive a X’@Ft?{%ﬂer x%fgfehheTBé ﬁﬂéxf & re%&@gsethggkll &&f gy&ﬂ%é biFer slt;%%@eﬁ{" 3 GEdNsgor ter

5 and deliver er to the toprin t he |rst ng unit
30A, and ayRofipRr yRar ttpdngﬁcrﬁérvse @ml%omes hae: waf gr ;ifie@m frh@reiﬁérstthmhbﬁ hisng

unit 30A and deliver the wafer to the transfer stage TS2 of the first
| i near13 r apsnieeto be lifib@ PhIsBRing%f the wafer is stopped at the transfer position of the
wafer to the second transfer robot 40, and thus the lifting of the lifter is completed. The
completion of lifting of the lifter is detected by the sensor 329 provided on the cylinder
323, and the detecting signal is sent to a control system of the apparatus body to allow the
control system to recognize the completion of lifting of the lifter. In response to the
20  signal, the hand of the second transfer robot 40 is moved to receive the wafer.  After it is
confirmed that the wafer is held by the hand of the second transfer robot 40, the lifter 35
1s lowered.
The lifter 36 transfers a wafer from the second transfer robot 40 to the transfer
stage TS5 of the second linear transporter 6 in the same manner as the lifter 32 and
25  transfers a wafer from the transfer stage TS7 of the second linear transporter 6 to the
second transfer robot 40 in the same manner as the lifter 35.

The pushers 33, 34 in the first polishing section 3a and the pushers 37, 38 in the

second polishing section 3b will be described below. The pusher 33 in the first
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5 serves to receive a wafer fromthe transfer stage TS2 of the first |inear
transporter 5 and deliver the wafer to the top ring 301B of the second
polishing unit 30B, and al so serves to receive a polished wafer fromthe
second polishing unit 30B and deliver the wafer to the tran3i aPRi@me TS3
of the first linear transporter 5. The pusher 37 in the second polishing

ti 3b . t i f f t t f t 1S5.af th
Soctt o, SR RSINE LSRN b 130l O % RSl Sl SRR s o
the third,polishi it d .t i | i. shed f
R e
oLase, 752l WHE oREEL LERE) S RPRRLS S 5D OnP RN e S TP

. dan
recelive a Wwa om anst er ear ansporter

0 S SCLHEE 0GRSt Rorkhe 8P 15500, A0HR: Bl NeoLOUEL B PRL BIER AN

30D, and al'so SEerves to receiv waf er

polis hg lng s%\eg %é”PJBei%Q% \gﬂe%tf(r%%rhg%etratn\#g ?fag%%Schtgstﬁé %gﬁflﬁrg?sﬁ%%gogé% Qlfld t he

second |inear ransporter € pushers serve as

athirdr %%f?{ré:’ritﬂg(»%a'r Ity B tB? é{rﬁg%??ﬂgﬁ%é &[cg%@?@ﬁs‘{ﬁﬂwurﬂ@@bB Al YRS Jeﬂ%ﬁ‘é@f ers

bet ween the |1 near transpor and espective tdp rings.
pushers 33ecedd a Bdlish@ddvadd ﬂ?&iﬁﬁrg Eéicgﬁélgsliﬁﬁﬁglﬁhiv BB AQ%eRVLYiht REaRUBhRE 33

will be 20 described below F iS a vertical cross-sectional view

showi ng t hRnprs fete 883 of\theioMIhdantrafspGiterly, TREpRUSIET in3Be Baonad poliley St age
331 provided above a hollow shaft 330 for holding the top ring, a spline

shaft 332 sexticgnsh Rgrvehteugdeidde wdéd Homsinaf tramd38d, stardT8S ofuké se¢cagdein3s
provi ded above the spline shaft 332 for holding a wafer thereon. Air 25
cyl i nder s t335por236 awledadivaptledwifer tchthexpp irimg FHEAT of B3 2hirdpolighing ufit 88€C| ng
joint 334, which <can flexibly be connected to the shaft agai nst

di spl acenent abb sehes shaddeiveThpolished avafer foym itindthird [REShiaganB3BCGael dilivposed
vertically in series. The lower air cylinder 336 serves to |lift and | ower
t he gui de the agéer3gtheinsive sfags HS6t efgide 38GndTheear drsspariar 41 The peler2t6
cylinder 336 lifts and |owers the holl ow shaft 330 together with the upper
ai r cylindevegssreceimger wpfer fam dhreirarste dege, E86 106 the sacopdh dnpHsRnspergerfush

e 3 e S D P BBl e g g
strucyyre sierr\]rgls g irQ ive'a PoBSHed wafer from the fourth polishing unit 30D and deliver the
wafer to the transfer stage TS7 of the second linear transporter 6. Thus, the pushers 33,
34, 37, and 38 serve as a third receiving/delivering mechanism for receiving and
delivering wafers between the linear transporters 5, 6 and the respective top rings. The
pushers 33, 34, 37, and 38 have the same structure, and only the pusher 33 will be
20  described below.
FIG. 17 is a vertical cross-sectional view showing the pusher 33. As shown in
FIG. 17, the pusher 33 has a guide stage 331 provided above a hollow shaft 330 for
holding the top ring, a spline shaft 332 extending through the hollow shaft 330, and a
push stage 333 provided above the spline shaft 332 for holding a wafer thereon. Air
25  cylinders 335, 336 are coupled to the spline shaft 332 through a floating joint 334, which
can flexibly be connected to the shaft against displacement of the shaft. The two air

cylinders 335 and 336 are disposed vertically in series. The lower air cylinder 336

serves to lift and Jower the guide stage 331 and the push stage 333, The lower air

41



5 stage 338 and a | ower stage 339. The upper stage 338 of the top ring

gui des 337 serves as a contact portion with a | ower surface of the guide
ring 3104 (see FIG 7) of the top ring, whereas the | ower stage 339 serves
as a centering portion for centering a wafer and a support %rﬁ,@; Qgr
supporting the wafer. The upper stage 338 has a tapered surface Q f or med
(preferably at an angle of about 25 to about 35) for guiding the top ring 10
t oward t hecylppler 336 3;8@ agdBwerhthelhollew sbefageO 3aihesvith thapeperctiseylirdee3 BB9a
formed (preferably at an angle of about 10 to about 20) for guiding the

waf er Wt ol dirtcybnderdaé serveqtrelifBand lowes the pushakge3Bs unl oaded from the top
ring 301A, the top ring. guides 337 directly receive the peripheral edge of
the wafer. A gui deusiapeing gudend/i #§ PEOVIBERRt B Oer ewfﬁmtlaﬁﬂowowﬁéhq on
for guiding the 15 gquide stage 331 so as to be returned to its original

posi tion i 8UEctasetd Ibel B tendingauite 331 Baea 399 stagecincre spcdediag 30 Lppst
Ul de. o Qev@es 0 o IGHEH ALY o TOOARBEL L8 TRIghe (o BegRidRg 3 L sueas
brevent  vaff COPBH BrSR MY BASECRTERe of fene g she 5954 s Bty Drt 1Bt
331% 0 pr eUBR: BT e Fo e 78 SPRET i n G lin i obRRad o et |
B R il S R A R B e R e

from bel ”939&3%5{!@3&&6&%1@%.tain%gﬁ* of dbollPhse '?b@odl@ g@%@?%i&iﬂ%ﬁl&éoﬂﬂg{rﬁ si de

of the V-ring reventing the pressure int rti

bei ng {©Wet@frd The uppanaieI3NTIR lohaPdfacteyso il IR LI 106 AR Of

an X-axis and xi's for allowng the top ring gurde 337 to have an

alignment pmefeadtipm ad RQgRUUSOUBIGUR d6bltiZD°f Forathidifg tHE walfedr toddyd SHD.
The linear way 346 is fixed to the holl ow shaft 21 APR 2006 330. The
hol | ow shatdwed3fdages 35%I dwhbii alig lwvader sis i udhdoddas Nfradd Ahbytop IgbB@r A ntheCtap aingd 2.
The stroke of the air cylinder 336 is transmtted through a conpression
spri ng 348gtides %7 dinadtlycecsivathe p8dtherdilvdgposthestafge 333 is | ocat ed above the
gui de stage 331. The push stage 333 ) _
A guide sleeve 340 having a water proof function and a function for guiding the
15  guide stage 331 so as to be returned to its original position is provided below the guide
stage 331. A center sleeve 341 for centering the pusher is fixed to a bearing case 342
located inside of the guide sleeve 340. The pusher 33 is connected through the bearing
case 342 to a motor housing 343 in the polishing section.
A V-ring 344 is used to prevent water from entering between the push stage 333
20  and the guide stage 331. The V-ring 344 has a lip held in contact with the guide stage
331 to prevent water from passing therethrough. When the guide stagé 331 1s lifted, the
volume of a portion G is increased to lower the pressure in the portion G so as to draw
water into the portion G.  In order to prevent water from being drawn into the portion G,
a hole 345 is defined in an inner side of the V-ring 344 for preventing the pressure in the
25  portion G from being lowered.
The pusher 33 has a linear way 346 movable in directions of an X-axis and a

Y-axis for allowing the top ring guide 337 to have an alignment mechanism. The guide

stage 331 is fixed to the hinear way 346. The linear way 346 is fixed to the hollow shaft



5 has a push rod 349 extending dowmmward fromthe center of the push stage
333. The push rod 349 passes through a slide bush 350 | ocated at the center
of the guide stage 331 so that the push rod 349 is centered. The push rod
349 is brought into contact with an upper end of the spline2dh&PR288&. The
push stage 333 is vertically noved by the spline shaft 332 with the
cylinder 335 sorfhpdydienstetss ivhéia hRAYES QeliiRntR By B BOMMe Ehes3dd push

stage 333 has conpression springs 351 provided at a peri pheral portlon
thereof forhe RPSHdAREBE hNBIRUSE i$1a8ENR3S thrbugh@ekmbidshiBh s3HAg 48 B Qi ded
for positioning the top ring guides 337 in a vertical direction and for
shock- absaidiichgshwierrct he top ring gui des 337 contact the top ring 301A
Each of the air cylinders has upper and lower |imt sensors for detecting a
15 position of tTee pushatigd IBRisViecdted abovd the uidenstadep®ai. f i@l hush stdpe 3381
cylinder 335 has sensors 353 and 354, and the air cylinder 336 has sensors
355 and 3%Gs alpeslpush@dd 8stenthag dovweivesad ifrugn nloz zdeerf off thel pahi stgpet 388. pdSker 33
so as to prevent the slurry attached to the pusher fromcontam nating the
vaf er. Thepyshshen4frppsdeatiwoagtse slsder bifsbr3 S@dvexted aght hentepofethe godleatage 38af er
positioned on the pusher. The air cylinders 335 and 336 are 20 controlled
by doubl e wathehtiechushlreés4o nespeaedvelle pOpercdtIGns dFoughe ipasieetacByith has
constructed will be described below. FIGS. | SA through 18E are views

expl anat oryppef eapef the hineshathd3hushies ab. stape 33348l ivergicall wafoaed Ry thhepliwei n
FIG 18A, a wafer Wis transferred to_a pagsition above the pusher 25 33 by

the first eHed withisgolinder 35 sprbyt tbwafeéa”rw l?@dgd)mtheswpé@&t@df&at Thewaf er

| oadi posjtion the second tr ferring position) abpve the_pusher
53 and SRS htMtoT AT isee oSy Sion PHEEhASh PEriya i Faperioher podios hemiat b
cyl i nder 335 18B. When the sensor 353 detects the

conpl eti orP% mﬂ“fgt {Piﬁdmts}ﬁéa%% ‘'stage 333, the guide stage 331 43 21 APR 2006
o e, coponenis, gRgoihal et M (ki Y. AR AR bRt RSB B o
(he S s SRy HKEIOI AR MR AL R Sl Wy
is centergghdygoile tagebethesif EAGRRISRRAREr BREIdWAR NG iokARY detecting a
15 position of the pusher in a vertical direction. Specifically, the air cylinder 335 has
sensors 353 and 354, and the air cylinder 336 has sensors 355 and 356. The pusher 33
has a cleaning nozzle for cleaning the pusher 33 so as to prevent the shurry attached to the
pusher from contaminating the wafer. The pusher may have a sensor for detecting the
presence of a wafer positioned on the pusher. The air cylinders 335 and 336 are
20 controlled by double solenoid valves, respectively.
Operation of the pusher 33 thus constructed will be described below. FIGS.
18A through 18E are views explanatory of operation of the pusher 33.
1) Loading a wafer
As shown in FIG. 18A, a wafer W is transferred to a position above the pusher
25 33 by the first linear transporter 5. When the top ring 301A is located at a wafer loading
position (i.e., the second transferring position) above the pusher 33 and does not hold the

wafer, the push stage 333 is lifted by the air cylinder 335, as shown in FIG. 18B. When

the sensor 353 detects the completion of lifting the push stage 333, the guide stage 331



5 337 and held by the push stage 333 at a pattern surface of the wafer W (at
portions other than the peripheral edge thereof). Wiile the push stage 333
hol ds the wafer W the top ring guides 337 are lifted wthout bein

stopped, and the guide ring 3104 is guided by the tapered surilaskR 2868a of
the top ring guides 337. The center of the top ring guides 337 is aligned

with the cat@e cdPphedtBshORtel vl 8 bideYstdcb e 3l aneBfteBY tRAGr BPURl 834 n X
and Y directions, and the upper stages 338 of the top ring guides 337

contact thg $Hower inSEIG ase. ofwhile tiguiiee kiafg 381 Qe thd khidengagef3ihesgyi de
stage 331 is stopped. Wien the upper stages 338 of the top ring guides 337
ar e br oughthroughothe andfaccholdintot fosithm dfothvenraasfief aage of thehfirsglinde tramgodar0, t he
gui de stage 331 is fixed and is not lifted 15 anynore. However, the air

cyl i nder 336tlmontrentieswithe W isf tentegedrby itientapered burfares 48 Pa offtHendpring3mides
brought into contact with the shock killer 352. Accordingly, only the

spl i ne 5shali7 88bhaldblyithepssht wadee’ I3 dttacuhtioscauiee phtheopalpr ¥6 §itqrortssiotleer 348
is conpressed, and the push stage 333 is further lifted. At that tinme, as
shown i n Fhan thegriphpral thersefige 333 holds the wafer Wat the pattern
surface of the wafer W(at portions other than 20 the peripheral edge
thereof), and tr%hsleche pusthataggpEt holds ghe wafet dp, Hierlgp 3o gm.ldwmrarﬁﬁl@edwafer
Wis brought into contact with the top ring 30 Ee lifting stroke of the

oyl i nder yﬁhowtsb%sﬂpm,W&hﬁ@usdmlrpﬂgél%ligpklsie@iﬁt BIRRSFESt BERCen B defer W
Starts to DB IPhHBE IS Ehe bRSTTTGMISHOIN TTie FIes THAS Dt vHD DUGHEE (o

the tofl ¢ Ha?itd Bon ot R50HGe it st B BF O IT et o SFRuRGe A0 SFBRT 590
the pusher rkesBaf e (o Tl dalihs o7, SERL e K6 el e OREINC' I OHERUNO ©f

conpl et ed_.“ﬁfi@l%g{&]ﬁf%&gggg%%%mqgls% Lfg a wafer The wafer Wis transported by

the top ring unl oading position |ocated above the pusher.
Wien the transfegrehal€uppert el BB8loflhdIRRY rikd gﬁﬁaemﬁ%re%bﬂo%%hd ReAtsfaqbove

t he pusher 33 and does not hold the wafer, the guide stage 331 and the

with the lower surface of the guide ring 3104, the guide stage 331 is fixed and is not lifted
15  anymore. However, the air cylinder 336 continues the lifting motion until the air
cylinder 336 is brought into contact with the shock killer 352.  Accordingly, only the
spline shaft 332 continues to be lifted because the compression spring 348 is compressed,
and the push stage 333 is further lifted. At that time, as shown in FIG. 18D, the push
stage 333 holds the wafer W at the pattern surface of the wafer W (at portions other than
20 the peripheral edge thereof), and transports the wafer W to the top ring 301A.  After the
wafer W is brought into contact with the top ring 301A, the lifting stroke of the cylinder

336 is absorbed by the springs 351 to thereby protect the wafer W.
After the top ring 301A completes the attraction of the wafer W, the pusher starts
to be lowered to the position shown in FIG. 18A.  'When the pusher is lowered, the guide
25  stage 331, which has moved its center for centering the top ring, is centered by a taper
portion formed on the guide sleeve 340 and the taper portion formed on the center sleeve

341. When the lowering of the pusher is completed, the operation of the loading of the

wafer is completed.
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5 conponents associated wth the guide stage 331 are lifted by the air
cylinder 336, and the guide ring 3104 is guided by the tapered surfaces
338a of the top ring guides 337. The <center of the top ring guides 337 is
aligned with the center of the top ring 301A by the |inear ﬂgy‘\m&)()ﬁand t he
upper stages 338 of the top ring guides 337 are brought into contact with
the | ower yurfiasdn®k vt guide ring 3104 and the lifting of the guide stage
331 10 is stoppedD The air cylinder 336 continues to be actuated until the

air cylinder 336TiORLRENS is tiafs é)@h@@kyykhé k&) rigd 301 Aaveveifer shidaeingesitipper
stages 338 of the top ring guides 337 contact the |lower surface of the

gui de ri ndodit&dt abovecaigspushe dWhele tid agesf@3dtago obehd ixedineai thahiprposiiki on,
the air cylinder 336 pushes the spline shaft 332 together with the air 15
cyl i nder 38&tedjabmeat tharpushegi 3y ahdrdoes obt bdid thommfas shopuidprstagg 348andt thas
lifting the push stage 333. At that tine, as shown in FIG 18E, the push

st age 333 dosnpuatnts assenhtgdowdh thpogiidé gaghd Yhare liftedrbyt the awadybndérdlidi agl ther t i on
of the | ower stages 339 of the top ring guides 337. In this enbodi nent, the
air cyl i ndnides3gag B30ty gingetivy theptapérad shidaceadBBapéthe aptrong girdest B r |T:hg

gui des 337 contact the guide ring 3104. The shock at that time is

absor bed gnteR&f dlminredeg snidsppd hes ?slzmledmrltﬂerhetcrf@tquqftthﬁgora@tl&é@ﬂérbydbet he
air cylinder 336 is conpleted, the vvafer)}é\/ rel eased fromthe t ring
301A At tIRSET P46, Rad\iAF PP FlagSeitBeplthenipPt g BEiRES 33 Fa?ﬁ%rbé"dlgg l*‘?tﬁces

339a of the to ui des 337, el d t he, | ower

St ages 330081 Hahdly Riehsogine s agca Y HeChud PR dne abife e ddt er w
ﬁﬁter he .25 maf r Wis held by the pusher, the pusher starts to be | owered.
Wi | e 'Phe 5@?88 tage 331 is lowered, the guide stage 331, which has noved

s center for oA aF D32 Wnihidso bk SRERHSLES Vit UGAML d3s thague 340

and the center sleeve e QUI fer

Wis transherhsd ki l@FBFf'e USRS ’sfﬁcé\'f/lﬁ 1‘3}5;5 tstalg!eé"%@é c&‘&@?%@ﬁﬁhg g@e?@ﬁf’ 21

APR 2006 the perlp era e t het eof ower I ng e stage

331 is comgheicethe Ibhier s@—pa%aiﬂm@gﬁmetnmg 3q0h qadhng 19t ohite swgfe(@fsllta b€ Fied et ed.
Next, the cleaning devices 42-45in the cleaning section 4 wll be described

bel ow. Foratekanpdsiion hike piri dyihyercd R pusigs dRy isplined ghafnd32 hegahs onidiathe air
cl eani ng device
15 cylinder 335 against an urging force of the compression spring 348, thus lifting the push
stage 333. At that time, as shown in FIG. 18E, the push stage 333 is not raised to a
position higher than the wafer holding portion of the lower stages 339 of the top ring
guides 337. In this embodiment, the air cylinder 336 is arranged to be further actuated
after the top ring guides 337 contact the guide ring 3104, The shock at that time is
20 absorbed by the compression spring 348.

After the lifting actuation of the air cylinder 336 is completed, the wafer W is
released from the top ring 301A. At that time, the wafer W is centered by the lower
tapered surfaces 33%a of the top ring guides 337, and the wafer W is held by the lower
stages 339 of the top ring guides 337 at the peripheral edge of the wafer W. After the

25  wafer W is held by the pusher, the pusher starts to be lowered. While the guide stage
331 is lowered, the guide stage 331, which has moved its center for centering the top ring,

is centered by the guide sleeve 340 and the center sleeve 341, While the guide stage 331

is lowered, the wafer W is transferred from the pusher to the first linear transporter 5 at
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5 43 may conprise a roll type cleaning device which rotates and presses
upper and | ower roll-shaped sponges agai nst reverse and front sides of a
wafer to clean the reverse and front sides of the wafer. For exanple, the
tertiary cleaning device 44 may conprise a pencil type cleadil?®PREMW&e
whi ch rotates and presses a hem spherical sponge against a wafer to clean

the WﬁferﬁhE@éﬁﬁKaﬁF&ﬁmtBQ%oQUﬁNﬁ&ﬂﬁkMo&éﬁ@fBﬁﬂe%ﬁ%k%%g@%BWﬁyc&ﬁHR&h§ﬁw10 a
penci| type cleaning device which rinses a reverse side of a wafer and

rotates angherPidSSaBe anlods R wakr RROAPR1APAI nst a front side of the
wafer to clean the wafer. The guat ernary cl eani ng device 45 has a stage for

rotating a chuckmextahekleahing ddvidesra2t4s iR clesag tec@did 4t WIS bBags@ibed
function (spin-drying function) to dry a cleaned wafer by rotating a wafer

at a hi gh tvetdwat i Poakxapsetthe Ipiinidie ckbgiapidagicd &i @ she Becdhdard chiagRgAtvizet ype
15 cl eani ng devi ce which applies ultrasonic waves to a cleaning liquid to

cl ean & weflemayegompbise pr @i Wee cieaniaddieticernwlich tdrates ahd prespes wipeanihdipvakevi ce
descri bed above. Next, the transfer unit 46 in the cleaning section 4 wll
be descri bet-sebedvsporigeGagdifsti verspend fimat isides vi @vwsliove nlgan tlee tevarssfaad uni t
46, FIG 20 is a front viewthereof, and FIG 21 is a plan view thereof. As
shown in Fr@s. sidg efithourdien 1, Forresamplen dectertiany cleaoingalents 44omay clompkistg
units 461-464 as a hol ding nechani sm for detachably hol din wafers_in the
cl eani ng deRrdespe Tmnl@atfgemqegwmﬁh tr@tawe@denesaﬁ%aﬁﬁmlﬁpéan@% SRORAS ¢RAINSt Bane
466 extendi ng horizontal Ify froma majn frane 465. A ball screw 467 extending
vertical | y"#&r i elspathestiafehe atiexamplgnthe sygterngny cleapig derive 42 65205 HE
chucking units 461-464 .are verti]cj:.ahlﬁi m)vedwg% act uation of a notor 438
coupl €Y t * PRBObAINC SEFURE SSVEE7V IR LSSt A MDA %68 APPhand aPRes APlw 467

ot ZEE%‘%‘%@E*%%%"%@?%P&%@@ FETPERGRR, S of Do AR b PR P ARy %"h?ﬁ:iaﬂg

dl Istrey et . h
Tl 0t s LB SR MR faos s tovdsh AIPHILER o SRk REyHRE R 4 BRISO ARG TN
hor i 2ont al dokedHRANRY nACH ARliBN (Bn-Bryil Rircdf) 6 QPhekahey hhr Blbtatify 8

469. Thus, 'the nmotor 470 and the bal'l screw 469 constitute a nbving
mechani smkofer @V MeH h@atiehliGloea) URi ths Aéehirfbdedbengasdiar gebisenicofypkhe

array of the cleaning devices 42-45. FIGS. 22A and 22B show t he chucki ng
unit 461. dtdning2évicswhighl Aiplivs eMragdnic waves to a cleaning liquid to clean a wafer may
be provided in addition to the roll type cleaning device described above.
Next, the transfer unit 46 in the cleaning section 4 will be described below.
FIG. 19is a perspective view showing the transfer unit 46, FIG. 20 is a front view thereof,
and FIG. 21 is a plan view thereof. As shown in FIGS. 19 through 21, the transfer unit
20 46 has four chucking units 461-464 as a holding mechanism for detachably holding
wafers in the cleaning devices. The chucking units 461-464 are mounted on a guide
frame 466 extending horizontally from a main frame 465. A ball screw 467 extending
vertically is mounted on the main frame 465. The main frame 465 and the chucking
units 461-464 are vertically moved by actuation of a motor 468 coupled to the ball screw
25 467. Thus, the motor 468 and the ball screw 467 constitute a vertically moving
mechamsm for vertically moving the chucking units 461-464. A ball screw 469

extending horizontally in parallel with an array of the cleaning devices 42-45 is mounted

on the main frame 465. The main frame 465 and the chucking units 461-464 are
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5 the chucking unit 461, and FIG 22B is a front view thereof. The present
enbodi nent enpl oys the sane nunber of the chucking units as the cleaning
devi ces 42-45. The chucking units 461-464 have the sane structure, and only
the chucking unit 461 will be described below. As shown in RIGPR2266 and
22B, the chucking unit 461 has a pair of arms 47la, 471b openabl e and

cl osabl e fiizBadafll MebvRdWRf REuN6ARE 2 an@SE7AdbdpRa tvhiheCthIlR rdvhecar mehd/ iR,
471b are nmounted. The arns 471a and 471b have at |east three chucking pins

473 (four metot yopeesaht witbegdewem?) coddtieute ek ige phéthadiéa €drampviugditeol d a
peri pheral edge of a wafer Wto transfer the wafer to the next cl eaning

devi ce. Aschsblowp uinils B G4622Binga difafibn 4i7dha aofy afitlad deeyid delédes42445. S
connected to one of the arns 471b to open the arm 471b. The air cylinder
474 and t he baseFIGR 22rcadd 22H show thd chindkiguirdie 460 anBI@6E A ies péat vieelof. The
base 472 has a pinion 475, and the respective arns 47la, 471b have racks
476a, 476bhedchutkiengaygettni ahd FHE Pihion fnb vievhtreedadr eThe pwhasentosmebalimeitte
arms 471b is opened by the air cylinder 474, the other of arms 47la is

si mul t anecurgyopensame ingmblee of dbk cargingoynighgadeneiseniog devices #2kd476Beof
the arm 471b and the pinion 475. Thus, the chucking unit clanps and _hol ds
an edge subpglpagamits K614 kavethepaes feetuichandpply the chuckieg wmt B61 prB be
respective chucki ng units can detect the#a‘itroke of the air Cry‘nl i nder . to

detect t heleprreRadRedons Asihewp 1n KIGas 234 gad 288, Hel dupking vag feh heséhaget | n
et or N e FE h e S ERer s TRRRE S R bt P e
et Do BE Bl 17 B AT AR R PR RSP RSty PR 0" ©f
chown i AIEER73 il 30 iR Etfbdiiety Y OTht okl B3 SRCHLARY Helfia S

23A and Zqﬁr?ﬂ@éﬁ{l %ﬁ&oﬁi‘@aﬁk?@fﬂt@&as@&%&%feﬂ?ﬁfh%_)neﬁf Qelfhd hdJigned by 47 21
APR 2006 partition walls 420, 430, 440 and the like to prevent a used |iquid

from scattering Ayghdign iiCFERM2BY a sTAR4PAS 6f 4 40 YWl dep 4NAKERAREAEN BSorkTa,
420b, 430a, 430b, 440a, 440b and the |ike for allowi ng the chucking units

of the trahskans 4Nt tASpdnahpans 4Uher eThy gugilindBhuts and thedbbe 423 hre B4l tand
the Iike are provided on the openings.

15  the guide frame 466, respectively. The base 472 has a pinion 475, and the respective
arms 471a, 471b have racks 476a, 476b which engage with the pinion 475. Therefore,
when one of the arms 471b is opened by the air cylinder 474, the other of arms 471a is
simultaneously opened via the rack 476a by engagement of the rack 476b of the arm 471b
and the pinion 475. Thus, the chucking unit clamps and holds an edge surface of the

20 wafer W between the arms 471a and 471b.  The respective chucking units can detect the
stroke of the air cylinder to detect the presence of a wafer. A wafer may be held by
vacuum suction. In such a case, the vacuum pressure can be measured to detect the
presence of a wafer.

Next, operation of the transfer unit 46 thus constructed will be described below.

25  FIGS. 23A and 23B are views explanatory of operation of the transfer unit shown in FIG.
19. FIG. 23A is a horizontal cross-sectional view, and FIG. 23B is a vertical

cross-sectional view. As shown in FIGS. 23A and 23B, the respective cleaning devices

42-45 (FIGS. 23A and 23B show only the cleaning devices 42-44) are partitioned by
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5 When wafers are not transferred, the shutters are closed, and the
respective chucking units 461-464 stand by at a space (standby position)
above the reversing Machine 41 or the cleaning devices 42-44. At this
standby position, the pair of arms of the chucking unit 46124APR 2360 ed on
both sides of the reversing machine 41 (this position 1is a standby position

for a waf efarti@olGafb QQO,?@OH 4ubendd lil&{toa;!ir!éﬁer@fa &s_@@liﬁﬁig%rﬂgch{%ﬁng%?inéo are

| ocat ed on both sides of the primary cleaning device , the pair of arnms of

the chuckilpgingi t THEFar8lien Wanahe’ Qenbek 32684 desh of30khes besandanyh ghEari Ng
device 43, and the pair of arnms of the chucking unit 464 are | ocated on

bot h si destief for ABoiviiat thathudkiRAM IR G S et hitterdait A0hepavxherethraigh t rsangéer red,
the respective chucking units 461-464 are | owered 5 to a wafer position

Wi t hi n thedZlevel sd4igandahélikead brovidel eathengeiiapks by actuation of the notor
468 of the transfer unit 46. Then, the arns are opened and cl osed by
actuatison of thWhanrwelers agenst gaubfofed, ke rsbetpas tare eloshdicknd gheundspsecttve hol d
the wafers within the reversing machine 41 or the cleaning tanks.

Ther eaf t er chuckimgc mick ¥Ad-46Ai standd b - 464 spree ($tarfdbg dpasaiqnd sibioiverthe atverbingh t he
openi ngs 420a, 420b, 430a, 430b, 440a, 440b and the like 20 are forned by
act uat i on whchihe 4hor she demning detieest42afbf eft thid staudby postionhehespain olearms4d1, 43
1, 441 and the like are opened. By actuation of the notaor 470 of the
transfer uiewchugking pait 4¢hatadopted pp bodsidgsofithe reyenstedmagiine 1 hEhismosdiey

cl eani ng device 42 through the _opening 420a, the chucking unit 462 is

i nt r oducedSignt&ndbyoskiesiang yafsr ahe s aawsa B8 pay qfﬁflaaaﬁ&et#@daaéqu@%mb

d 43Qa, th ki it 461 is int d into the tert. | eani,ng 25
Govi catas TRIBLUR PRORIBEN 5168 TR AHORTE ARHCE HE: LHGRRY g AP COLAgH | <
i ntroduced, iptQ Lk t ' ice 4 th i ng_440b.
At er wa ofeRpg CaB BT ARFhAR YT s ARat el SR U B B

cl osed, ang.: [ i 6 rad.: [
rochan et Chnt Ro Rr ek ig winier B hRs) SUERPOAER STPoRah DRThRe
not or 470. gel@yz2 the arns are opened and cl osed by actuation of the air

cylinders 474 of the respective chucking units to deliver the wafers held by
the arms to thewmrherafb@ladé fgnsfEednfhe op it dichudkiig: eligadd Ing64 aRKewerkUS,

in the present enbodi nent, sem conductor wafers can be transferred
15  to a wafer position within the reversing machine 41 or cleaning tanks by actuation of the
motor 468 of the transfer umt 46. Then, the arms are opened and closed by actuation of
the air cylinders 474 of the respective chucking units to hold the wafers within the
reversing machine 41 or the cleaning tanks. Thereafter, the chucking units 461-464 are
lifted to positions at which the openings 420a, 420b, 430a, 430b, 440a, 440b and the like
20  are formed by actuation of the motor 468 of the transfer unit 46, and the shutters 421, 431,
44] and the like are opened. By actuation of the motor 470 of the transfer unit 46, the
chucking unit 461 is introduced into the primary cleaning device 42 through the opening
420a, the chucking unit 462 is introduced into the secondary cleaning device 43 through
the openings 420b and 430z, the chucking unit 463 is introduced into the tertiary cleaning
25  device 44 through the openings 430b and 440a, and the chucking unit 464 is introduced
into the quaternary cleaning device 45 through the opening 440b. After wafers are

transferred to the cleaning devices 42-45, the shutter is closed, and the chucking units

461-464 are lowered to the wafer holding mechanisms within the cleaning tanks by
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5 sinul taneously fromthe reversing machine 41 to the primary cleaning
device, fromthe primary cleaning device to the secondary cl eaning device,
fromthe secondary cleaning device to the tertiary cleaning device, and
fromthe tertiary cleaning device to the quaternary cl eani ngl A®R 2M6
respectively. Since a wafer can be transferred within a cleaning device to

b ; . it h ; ces.
the next Ca‘cﬁ?a'f‘foi'il?aggﬁ%%’}g‘ré?catr‘%?b. O?Berg‘%hggrn%saéhg'ag%td Qb ddiea %ggag{,ﬂaggrééfﬁag%}f! Cces

the stroke requ ransferri'ng waters can be mnim e tinme

requi red fQri,BERANSICES thPFeMRESIScHRRINR T 8ABCRverAht ROHER Held b$ tAOkmTheWN, a
standby position at which a wafer stands by after being cleaned may be

provi ded adiaegathdding RechatahemdyihelcRARINRGaklaYi ce 45 so that a wafer that
has been cl eaned by t he guaternary cleaning device 45 is noved to this

st andby posi ti onThys, tiiether priasdnereribddiméfe, skhiddhghead wifetshear @¢éetfradshgred
machine 41 in the cleaning section 4, a filmthickness neasuring device may
be progi dedmufthisdusiR4ffom nthe ughrstdd nakRindi AV i priamat eleandly dafey, dtohotheof
such a fil mthickness nmeasuring device. As shown in FIG 24A the film

t hi ckness praasyr tloguine dediee ¢onhpr sezosday widaain gr daweres ifirogn dredsdrohdidrpglememiani sm
470 for holding and reversing a sem conductor wafer, a handling unit 471

f or hol di ndgvideet@Ohs dertiegndigetiog defiar andd&pmstiet ievtmgry acldardng i demicehiocmeess
measuring unit 472 having a wafer measuring w ndow 472a on an upper surface
t her eof Thavatdrnanyt Hleekng geviveasespbeityehuniding72 weley ggn the treassf@ﬂr@f wHein a

thi ckness of a wafer. Wien a wafer_is placed on the wafer neasuring w ndow
472a on t heeampe dexigeftaciae gfext iteapingndevice Rrdioyt heiagiakery oyhiof  the ganing| m

t hi ckness of . the wafer is detected. The.filmthickness neasuring unit 472 is
25 di sflos et VaiFs thinsirelq {/equmg ff%rtﬁnéfgrﬂ%ﬂ PEEETS NP ﬁmflgglﬁs@t aifty then it er

[ d | di hani 470. T f Sl d hol di
rechant Sm 49076 RETRTE ATARACEE Tolerhe AHsvERd: Forel Shadod SEPKe
it]aqn: t.he ' ' f 49 21 200
" aver o g Wb REPch REERE) DEfTIE0 LG, ole SO Ry oA brP el RIRAE e ki ng

pins (hol 'a@&n&&rélééﬁ{\ﬁ% d&Vi0D 451 ket @ AITIB A B3 BOLh El%é(r?éds?};g’ée*‘gua‘%@rﬁfr&’

whi ch has Dbeen ece In a state such that a pattern sur aces
downvar d (dasfngovide 451 hbald b sRalb ekt §20e fasReumpyer d (face-up).

The wafer reversing and hol di ng mechani'sm

15 Instead of the reversing machine 41 in the cleaning section 4, a film thickness
measuring device may be provided. FIGS. 24A through 24F are views explanatory of
operation of such a film thickness measuring device. As shown in FIG. 24A, the film
thickness measuring device comprises a wafer reversing and holding mechanism 470 for
holding and reversing a semiconductor wafer, a handling unit 471 for holding the

20  semiconductor wafer under suction, and a film thickness measuring umt 472 having a
wafer measuring window 472a on an upper surface thereof. The film thickness measuring
unit 472 serves to measure the thickness of a wafer. When a wafer is placed on the
wafer measuring window 472a on the upper surface of the film thickness measuring unit,
the film thickness of the wafer is detected. The film thickness measuring unit 472 1s

25  disposed substantially in a vertical direction with respect to the wafer reversing and
holding mechanism 470.

The wafer reversing and holding mechanism 470 of the film thickness measuring

device is disposed at the same position as the reversing machine 41. The wafer
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5 470 has a notch aligning function to detect a notch of the wafer and
position a wafer when the filmthickness of the wafer is neasured. The
handling unit 471 of the filmthickness measuring device is vertically
reversible and vertically novable and is used as a transfer 2InrgPREOBGNI sm
for transferring a wafer between the wafer reversing and hol ding nechanism

470 and t hevdriihgn 4ndi EORESmBBIRSIHA B0 WHids 4 Aafed B© AaReldti theceUdtickhglpingas 10
vacuum sucti on hands (vacuum suction portions) 471la and 471b for attracting
waf ers unHeldingaputivnsiudTotofixed ta argist 4708l ardi F8@ideonhe TdenalBies hag deen

simul taneously attracted by these vacuum suction hands 47l1a and 471b. One
of the vacuwivesiunt & st antisthdt7d pattéers wusfece foeatdbwactrda(faed-dowhefsortkattthe fil m
t hi ckness neasurenent, and the other of the vacuum suction hands 471b is
used to atpartent swifaseffecesafjverrd t(feefup) m The elades=verkbigneas bodmenmeclanism
plurality of nozzles S_no_t shown) for preventing a wafer frombeing dried are
provi déd &k70thae awatdbralignmgdbyctpoditdetsat a Wieh ohthsavafer anshpmisipnfowalar Wheny
period of tine, pure water is ejected fromthe nozzles to prevent the wafer
f r om bei nghelfilredhicipss pf theywathi iskneasaredeadhe hardlwawinded Haef the Gihmnkhipkness
structure to prevent pure water ejected from20 the nozzles from scattering.
The waf er TRAFBHEE MFVERIShESHCAY fevaiahles and 7orieadlyamoyablg opnd dy uged €8t4 ng

A A T DN R
SoUeCt 09 B BERPLEPBH i i BB 110 AEORMAPRY A%
D01 1Tl S8 155 RIS, 1007, BBl ey
chuck 10 RS HByPSR PR AR gl 0821 BT il b
waf er revef,sihbg aRduRokHiNInIREEN: SH 4700 I SRS semtNguiR Bl MhsRs athat the

wafer WL is in a face-up state. Then, the handling unit 471 is lifted, and
the reverises& €& adfact Bavafal BEfoW tHeSfil tikigieteRd mivasirbMmeraGnd IThe Weker @ff thaand

471a (FIG 24C). Thereafter, the wafer reversing and hol di ng nechani sm 470
rel eases theuwaf euctidh héddS 471b i1s used to attract a wafer after the film thickness
15  measurement.

A plurality of nozzles (not shown) for preventing a wafer from being dried are
provided at the wafer standby position. When a wafer rematins for a long period of time,
pure water is ejected from the nozzles to prevent the wafer from being dried. The film
thickness measuring device has a tank-like structure to prevent pure water ejected from

20  the nozzles from scattering. The wafer reversing and holding mechanism 470 has a
sensor for detecting the presence of a wafer based on an opening angle of the arms 470a.
The handling unit 471 has a sensor for detecting the presence of a wafer by detecting a
vacuum pressure.

First, the hand of the second transfer robot 40 is inserted into the film thickness

25  measuring device (FIG. 24A), and a polished wafer W1 is held by the chucking pins 470b
of the wafer reversing and holding mechanism 470 in a face-down state (FIG. 24B). The

chucking pins 470b are rotatable, and notch aligning of the wafer W1 can be performed

by rotation of the chucking pins 470b.
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5 24D), and the handling unit 471 holding the wafer WL under suction is

| owered (FIG 24E). Wen the handling unit 471 is |lowered by a

predet erm ned di stance, the handling wunit 471 is reversed so that the wafer
WL is reversed into a face-down state (FIG 24F). At that ti2isAPRRO80OGaf er
reversing and hol di ng mechani sm 470 is also reversed. After reversing the

wafei WL, the hangkd i wiret re‘%ﬂsxdosarldol‘!@&%g rﬁ&hﬁh@ﬁ%’ﬁd\%ver@e@s B WAGT /Y Jeaf er

W on the wafer neasuring w ndow472a of t hi ckness neasuring unit

472, and npasiHecewrRf vof id hea frhdeiy E‘t'a?ekne&%n'ﬁle%a%ﬂh uﬁﬁ_’ltﬁl i84f@ed, Md &fe the
wafer W is pl aced on the wafer neasuring w ndow 472a, the handling unit

471 is |iftegersaRille dfauema@e WAL istaitadctdd B thel VrRuBSX$uceh @and\B 716 (Fits eued
into the filmthickness nmeasuring device by the hand of the second transfer

robot 40 (TFhéscaffetHhe witer tenssiniceshdWadlding Whchsnidh 4768l didayestthe wailfiei Kl (PIGI N
470b of the wafer reversing and hol di ng nechanism 470 as with the wafer W
(FI G 241) 24I3), mint ahd handling waf 671 meideis thegwafed Wb luhidag sueiohanilewedd AF1G.
reverses the wafer W2 so that the wafer W2 is in a face-up state. Then, the
handl i ng uBdl). 4 Whénsthe ibhbdithg @ant47t sdowenedrtyen piedeteohinetdistvafcer the\Baidling
attracted by the vacuum suction hand 471 a (FIG 24J). 20 Thereafter, the
waf er revewnst Agl angversedsothantehwales Wi Toraversed dete 2 faseviapvarstare (FIG. G4F).25A) |
and the handling unit 471 holding the wafer W2 under suction is | owered
(FIG 2518 thapiimenhe wafergeverpias madh dprlding mechanisy 47G isrpbio rewersesed. When t he

filmthickness neasurenent of the wafer W is conpl eted, the handl i n&eunlt
471 is further Iéﬁéfré‘a’ef%ng ahe pafe YWe theabanding wint &7 11ipdowered tonplasen

t_by th tion hand 25 471b Thereafter. th
nana) | bR D 1 PRGRS PRI ey RideRU s et tf I USFESt emkog

reasur ementbatanty T st of PRt Bhodin e G 6 BEr ora e v
Lhi ckness WIPRSHRGAEN! 1RSGORE SRy o FEREAONR U Fan b2 A0R 20084 e

the handling u | ower e ace the Wwarer n the wafer

nmeasuring yd,edeyy 4ﬂg%apf1m%hﬁlefﬂéxmmrQWQQ§ﬁ]S@R@@H{tb @He HiH khifiiess #edsurin
measurenent of the filmthickness is started (FIG 25F). Thereafter, the

handl i ng ugéicetilihe $1ahd bi @@ suddnid traaklef Aot ng gsma. Mﬂ).er THE irbied whhe Wi Jsm
t hi ckness neasurenent under suction (FIG 25Q
15  held by the chucking pin 470b of the wafer reversing and holding mechanism 47¢ as with
the wafer W1 (FIG. 24I).
Simularly, the wafer reversing and holding mechanism 470 reverses the wafer
W2 so that the wafer W2 is in a face-up state. Then, the handling unit 471 is lifted, and
the reverse side of the wafer W2 is attracted by the vacuum suction hand 471a (FIG. 24J).
20  Thereafter, the wafer reversing and holding mechanism 470 releases the wafer W2 (F1G.
25A), and the handling unit 471 holding the wafer W2 under suction is lowered (FIG.
25B). At that time, the handling unit 471 is not reversed. When the film thickness
measurement of the wafer W1 is completed, the handling unit 471 1s further lowered to
attract the wafer W1 after the film thickness measurement by the vacuum suction hand
25  471b (FIG. 25C). Thereafter, the handling unit 471 1s lifted (FIG. 25D) and reversed at
a predetermined position (FIG. 25E). Thus, the wafer W1 after the film thickness

measurement becomes in a face-up state, and the wafer W2 before the film thickness

measurement becomes in a face-down state.

o3



5 and transfers the wafer WL to the wafer reversing and hol di ng nechani sm
470 (FIG 25H). The wafer WL after the filmthickness neasurenent is held
in a face-up state by the chucking pin 470b of the wafer reversing and

hol di ng nechani sm 470 (FIG 251), and the handling unit 471 ZlAPRRE0&d
again (FIG 25J). Next, the chucking unit 461 of the transfer unit 46 is
introduced into tThen,fihkMandlng RingkaESE RRRFH tgladevthe avdflrl W2 dRAhe vadte t he
wafer WL after the fil mthickness neasurenent is held by the chucking unit
461 (FI G 26eBuringheindaived 724! off Setfilansigkhnegdnedsarib njird 72aayd elcasunemgntdeli ce
42 (FIGS. 26C and 26D). After the wafer W after the filmthickness

measur enentheifant thecksiesy rsediartadh@1Gal &), r dheresitay tlenkkndbhgiung 47 dbafted mithd70
is reversed (FIG 26E), and the next wafer WB is introduced into the film
t hi ckness atsrapipss thei wafetdVi @febthet e thackahesst memmrevesnmder smtiber(FKaby1G)40
(FIG 26F). Thereafter, the processes shown in FIGS. 241 through 26F are
repeat . @pkiransion thef wplsr Véhiatye wafes reveniing and holdingthechgoisimshiOnFlGppdblat us
thus constructed will be described bel ow. Wen serial processing is

per f or ned, The wetferr Wis afterahet Bl dbickress meeapgemens Hgheldonra face-upt Fatevigf ghe

cassette of the front | oadi ngﬁfgorti on 20 -. the first transfer robot 22

the rever sFHGKHEHN 0B Pt 1he Wafsr reversae apg holdipg aachamsmid/QAEF@ 254}, agdthes1 of

the first Jinear transporter 5 -- e sher 33 -* the top ring 301A -. the

pol i shi ng {‘ ?@géﬁﬁﬁa}mg?"vﬁﬁ%@%a‘%éﬁ'z e second transfer stage TS2 of the
> t he

o Tt o BB O 10 e e SR 6 U
e 15 D0 G Y50, 15 S A et 00 SRR AR e

transport efneﬁsu'ré gﬂels h%%ﬁhe%%uékin%ﬂﬁt hep gﬁ@@g?gé?hr%gﬁaﬁ \{?ﬁ'ié §0isAgrdqabl e

300C --> the pusher 37 --> the sixt transfer e secon
linear trapsperirihard cleaniedishes (1389 ReCtHR JdI9 Fretind B0 28@d dhe -

t he polishing table 300D -" the pusher 38 - the seventh transfer stage TS7 of
t he secondfilh NRi@kndsk anea0fen®int s trabdfe &g e dhafdr a88dreing M Holdig -médhgnism
reversing machine 41 - the chucking unit 461 of the transfer unit 46 - the
primary clé¢#dhisngvesyd (EG26E)t frel thhumekt waferiW3 isiGdrodiicddnatd thearfdfrethiockneds 46 -

the secondary cleaning device 43 - the
15 measuring device by the hand of the second transfer robot 40 (FIG. 26F). Thereafter,

the processes shown in FIGS. 241 through 26F are repeated.
Operation of polishing wafers with use of the polishing apparatus thus
constructed will be described below.
When serial processing is performed, a wafer is transferred on the following
20  route: the wafer cassette of the front loading portion 20 — the first transfer robot 22 —
the reversing machine 31 — the lifter 32 — the first transfer stage TS1 of the first linear
transporter 5 — the pusher 33 — the top ring 301 A — the polishing table 300A — the
pusher 33 — the second transfer stage TS2 of the first linear transporter 5 — the pusher
34 — the top ring 301B — the polishing table 300B — the pusher 34 —» the third transfer
25  stage TS3 of the first linear transporter 5 — the lifter 35 — the second transfer robot 40
— the lifter 36 — the fifth transfer stage TSS of the second linear transporter 6 — the
pusher 37 — the top ring 301C — the polishing table 300C — the pusher 37 — the sixth

transfer stage TS6 of the second linear transporter 6 — the pusher 38 — the top ring
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5 chucking unit 463 of the transfer unit 46 - the tertiary cl eaning device
44 - the chucking unit 464 of the transfer unit 46 - the quaternary

cl eaning device 45 - the first transfer robot 22 ~ the wafer cassette of

the front |oading portion 20. Operation of the |inear transp@ltARR 280Gand 6
will be described belowwith reference to FIGS. 27 through 33. First, the
first transfap £aROboRhif Gk YWA-VAiELpusher 19 5 nRMdRBIRL R erCRERELd BoON

the front |oading portion 20 and transfers the wafer A to the reversing

machi ne 3 fhe skbénd Bveir SfaRghorRE IBi -Pethd sdeatiduedes far Rebavefer fheardersigmidwes ses
the wafer A at 180'. Then, the lifter 32 is lifted, so that the wafer Ais

pl aced on #he- the thekiRZunilhEnof theeranifet enit 38 +Hsthe prieiaed cleaninghvice g waf er
Ais placed on the first transfer stage TS| of the first |inear

t ransport ethesch(iElhiGg u2A)62 dT3hAtaesfert et Mafenhdséconpdracdehnar ddrvecd 43 s+ the
transfer stage TSI of the first linear transporter 5, the lifter 32

conti nues tlmckmg omerdsd ohtlid trangdasiit e +n thhitehiatheldabingedevd@& 4does threot
interfere with the first transfer stage TSI even if the first transfer stage
TSI is novegkinghemt 44feof thowmnnsigr wfit $he thef quatersaryi deaningrieicedtS thithel fover
transfer stages TSI, TS2, and TS3 nove toward the fourth transferring

posi ti on TPansfgHabee? upihevalersiistede op thedienydoarp pesvies 2foward the first
transferring position TPL Thus, the wafer A On the _fi rséﬁqtr,ansfe stage TSI
is moved to the WRFBHOPetlothy Hagar#sReSy Hagrt P omill $ecensaribed helovor

o &L"QJ@%&%&L@%@#? gtrhib: o T ‘fb% ?Fs%%tta@g o Bbﬁti}én@f‘ﬁis?ﬁ% AT & A
ing 301 A A ' . TS, . 25

T2, ol TeRhBedatepndle s Ple koM Toadiel mpR o b8 Brbiied b St A i o per

transfer sfay %in@iﬁa@ﬁfﬂ?%ﬂ oL gev%{}ﬁlof RUIHfe 51 %gﬁ&é}rthé WhetOR 'a%x{ia gﬁ%ﬂgéeré&' G

27C). The wafrer Ivere ectop ring i's attrac y ‘a vacuum

suction meghRagismaoh tde. t ?Beﬁ,itﬁg lifreP3hhis ﬁg@dﬁwaﬁt bR Hber ROld }?l!ai:éligoﬁ aRl e

300A whil e being attracted by the vacuum 51 21 APR 2006 suction

nmechani sm iftben. ttienaleaifief3h $s Rk 86 tHY tiidRafRP Al S Hildred HAAGS tamgs as a
polishing cloth or a grinding stone, attached onto the polishing table 300A

The pol i skege W81 ef thd first limevedadpone I (RRGPRTARr 33 by the swi nging notion of
the tolpS e After the wafer A is placed on the first transfer stage TS1 of the first linear
transporter 5, the lifter 32 continues to be lowered until a position in which the hifter 32
does not interfere with the first transfer stage TS1 even if the first transfer stage TS1 is
moved. When the lowering of the lifter 32 is completed, the lower transfer stages TS1,
TS2, and TS3 move toward the fourth transferring position TP4, and the upper transfer
20 stage TS4 moves toward the first transferring position TP1. Thus, the wafer A on the
first transfer stage TS1 is moved to the wafer receiving/delivering position (second
transferring position TP2) for the top ring 301 A (FIG. 27B).
Then, the pusher 33 located at the second transferring position TP2 is lifted to
transfer the wafer A to the top ring 301 A. At that time, the lower transfer stages TSI,
25 TS2, and TS3 move toward the first transferring position TP1, and the upper transfer
stage TS4 moves toward the fourth transferring position TP4 (FIG. 27C). The wafer A

delivered to the top ring 301A is attracted by a vacuum suction mechanism of the top ring

301A, and moved to the polishing table 300A while being attracted by the vacuum



301A and transferred to the pusher 33. The wafer A is placed on the second
transfer 5 stage TS2 when the pusher 33 is lowered (FIG 27D). At that tine,
the next wafer Bis placed on the first transfer stage TS 1 as descri bed
above. Then, the lower transfer stages TS1, TS2, and TS3 novél AR2e0& he
fourth transferring position TP4, and the upper transfer stage TS4 noves

toward t hesfctibstmechb MBSl €MhieMdihe Qsdfé Qnis}Blishe-Hh&&S thel fisWakefurAcONsuthas second
transfer stage TS2 is noved 10 to the wafer receiving/delivering position

(third trapsifs@fa otpasi & @hdlfBktoher atthehell Opntbi he pdihie &M tveAnafiBe B on
the first transfer stage TSI is noved to the wafer receiving/delivering
posi tion (peahsad wafansfiemdved aposd thequsidr2)3 bpthd figinkg motich 3DHA top Fine.
28A). Then, the pusher 34 located at the third transferring position TP3 and
t he pusher3015 aB3 ttanefatred tatthd beshee88nd The aveséreAris piaded sint iherset&iR anesfdri f t ed
to transfer the wafer A and the wafer B to the top ring 301B and the top

ri ng 361A, steesp82 tvheelthe pughet Bats loweeed (HI6. 2VBhZer At thantiey thetimgesakB, 1sTS2,
and TS3 nove toward the first transferrin osition TPI, and the upper
transfer splagpsl ashedpstdsansisnatage Thé as dwrige‘fﬂmf erring position TP4 (FIG
28B). The wafer A and_ the wafer B which have been polished in the respective
20 pol i shi ng uni Thermartie dpyeefraprer Hagehil vl T5angne TSt aae tewaithihe atdecond

transfer stage TS2 by.the pusher}s1 34 and 33, respectively (FIG 28C). At
that time, TRINEETRB%tPAREIoRr TR4] and dhe cwpeniransier rstaget T 99 Anavesr toyyargdher §istas

d i bed ab .. Th ) I TS T2, S3

e e G ML E AR e T
TS4 d.the fi. .25. 1 f i i ti TRP1. . .th f A
T e NS b R PRB A Porh KRB ASE BT 2,
TP4 at whi g¢hyd he i 't}%eﬁv%%? BSofl &QoﬁFs‘{’ztrﬁljlger"‘@{agé.PsPristJ%%yeéet??ﬂflr gafa?é?s‘c er

stage TS2 is roved e wafer recelving/delivering position

transferri ; I A d1:QR P33 e ] : : e
e AR SeESlh (R DR 1A T Y € gl

recei vi ng/ gaG ggayng position (second transferring position TP2) for the
top ring 301A (FIG 28D). Then, the pusher 34 |located at the third
transferring postThémmhelpishansld 1dvated s kigythird transferring position TP3 and the pusher

15 33 located at the second transferring position TP2 are lifted to transfer the wafer A and
the wafer B to the top ring 301B and the top ring 301 A, respectively. At that time, the
lower transfer stages TS1, TS2, and TS3 move toward the first transferring position TP1,
and the upper transfer stage TS4 moves toward the fourth transferring position TP4 (FIG.
28B). The wafer A and the wafer B which have been polished in the respective

20  polishing units are placed on the third transfer stage TS3 and the second transfer stage
TS2 by the pushers 34 and 33, respectively (FIG. 28C). At that time, the next wafer C is
placed on the first transfer stage TS1 as described above.

Then, the lower transfer stages TS1, TS2, and TS3 move toward the fourth
transferring position TP4, and the upper transfer stage TS4 moves toward the first

25  transferring position TP1. Thus, the wafer A on the third transfer stage TS3 1s moved to
the fourth transferring position TP4 at which the lifter 35 is disposed, the wafer B on the
second transfer stage TS2 is moved to the wafer receiving/delivering position (third

transferring position TP3) for the top ring 301B, and the wafer C on the first transfer stage
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33 located at the second transferring position TP2 are lifted to transfer
the wafer B and 5 the wafer Cto the top ring 301B and the top ring 301A,
respectively. Further, the lifter 35 | ocated at the fourth transferring
position TP4 is lifted to transfer the wafer A to the secondlt4BR2086 robot
40. At that time, the lower transfer stages TSI, TS2, and TS3 nove toward

the first TSARSHRIVEHNG BOSIAbORectRing/@H etiRe JdRRIBh %é&ﬂﬁf Rhns?rREE pbeffioioves
toward the fourth transferring position TP4 (FIG 29A). The wafefr B and the

wafer C 10rpQ)ifghtmaglgrjhggomqj:j@m@@)j n the respective polishing units are
pl aced on the third transfer stage TS3 and the second transfer stage TS2 by

the pushers 34 alikend3the HIBEEERL lo¢etey at thedhird bensfafrily Positont TROsidheadstd t he
second polishing section 3b by the second transfer robot 40 (FIG 29B). At
that tinme,33 hearedxdt thaseondtriaasfplragqobstoiont TR2 firer lsfted teansdsfer it agderTS ahdas
descri bed above (FIGS. 29B and 29C). 15 Then, the |lower transfer stages TS1,
TS2, and THE8 wabereC tothertdp tring 303 Brand the tenshigd 01 Agreppstivelyn Fedheratict liftee
upper transfer stage TS4 noves toward the first transferring position TPL.
Thus, the 3dafosateB apmhe frarthitrangfermempdatios TRGas 188d its transfed theowafiehd. foothet h
transferring position TP4 at which the lifter 35 is disposed, the wafer C on
the secongcerhignyer sabwy&0TSALitkatnipedihe dowhe taafer sizgeelvilndSaeknd/ P ng
position (third 20 transferring position TP3) for the top ring 301B, and the
waf er D onmP¥etawsrd ihe heshdpesferrpg nositpg TR s apg yeguprsr thasigasiege TS4 moves

oo he RN FiectoinB arint R Big. P3Py CFICh AN TR Suater Foand i vater €

t f i iti TP3 dth h .33 | ted at th

ool HicRaaNt b sshald e FoeBHRRE olishtes AR R gl PE I ansfitc
ansf'é i _ Coat |

PRl Tt oretbdior 58 Bd et iferldifee £ £ D sifhels 44 ?ﬁ’?ﬁkﬁﬁﬁ%ﬁ‘ﬁ@ﬂ%@e{ o

transfer ttlng wWiabeA iBirh Al 1038E9 ndl rggna{rirg% sEARABY t%klgz‘tsfeé&ﬁlttrédsm?’r?}sd?e.

| ower transter stages TS1, TS2, an e toward Irst transterring

posi tion TRIFrendoshe APRSItihE anNshek vwif&ds is SidcdNe e TR stilardRR 200G s quar d
the fourth transferring position TP4 (FIG 30A). The wafer C and the wafer D

whi ch haveddestiedadlovs (FIGS. DoB haed ReSpect i ve polishing units are placed on the
third transfer stage TS3 and the second transfer stage TS2 by the pushers
34 and533, respethdnyehy Jowerdiransfer stages TS1, TS2, and TS3 move toward the fourth
transferring position TP4, and the upper transfer stage TS4 moves toward the first
transferring position TP1. Thus, the wafer B on the third transfer stage TS3 is moved to
the fourth transferring position TP4 at which the lifter 35 is disposed, the wafer C on the
second transfer stage TS2 is moved to the wafer receiving/delivering position (third
20 transferring position TP3) for the top ring 301B, and the wafer D on the first transfer
stage TS] i1s moved to the wafer receiving/delivering position (second transferring
position TP2) for the top ring 301 A (FIG. 29D).
Then, the pusher 34 located at the third transferring position TP3 and the pusher
33 located at the second transferring position TP2 are lifted to transfer the wafer C and
25  the wafer D to the top ring 301B and the top ring 301A, respectively. Further, the lifter
35 located at the fourth transferring position TP4 1s lifted to transfer the wafer B to the

second transfer robot 40. At that time, the lower transfer stages TSI, TS2, and TS3

move toward the first transferring position TP1, and the vpper transfer stage TS4 moves
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the wafer B is transferred to the second polishing section 3b by the second
transfer robot 5 40. At that tinme, the next wafer E is placed on the first
transfer stage TSI as described above (FIGS. 30B and 30C). Then, the | ower
transfer stages TS1, TS2, and TS3 nove toward the fourth tr 2hs¥RR 200G
position TP4, and the upper transfer stage TS4 noves toward the first

transferri T TE : - h i I e TS3
G oved £ T e P e e o0e

i s di spose@hichhvedter pdkisadd ih@e repeandt tdlRRmEenits bATRaded%or e TRYEHaksfert he
waf er receiving/delivering position (third transferring position TP3) for

the top ringg3PEB.andimiek tdaendvarbedfetsioge THR b ithé pusheanss &id $3,agepecilaly,i dnoved
to the wafer receiving/delivering position (second transferring position
TP2) for tthe wafpr Biinganddrfed fd Be s8€DY. polkieing akdtiin, 34 e ther ecasbesnséianboti n
FIGS. 30A 15 through 30D are repeated. On the other hand, the second
transfer réhot Adthawhinehthearxr eciried glheedwal the fist tranafes fseaps Tieaswdrkatbed t 0
the lifter 36 of the second |inear transporter 6 in the second polishing
section 3bafdve@IRLAOB Fds3Ofafer A is placed on the lifter 36 when the
lifter 36 is lifted. The wafer Ais placed on the fifth transfer stage TS5
of the second |ilbem thedowemtrepder etages Whén TERe and S meEe| towashdcetbufthl G
31B). After the wafer A is placed on the fifth transfer stage TS5 of the
second | i nBapsierfingrassianed P8, apdahe jupper tzesfebstagaubss taotss 1ooved dee dintti | a
does not_interfere with the fifth transfer

St Z'gfa' ?2_5' e ér%?ls{pggiﬂlpiﬂ TE ¢ AaHs s Wa{eh feor s (G0 TaBVErEMER® {+BoT Sl | ng
RGN R L IS
17 TPeS L R LS SIS oA SRl PRt 8,
2o 150 Lok RIS AT ROLE 0 D) APl AP HELELE
posi tion TiPQyis rhdJelie@ e wifeARSdeRindBEIWRhE pAitiR {LEddORAIAFNSPEGiOR! G 3
ID). At that tine, the upper transfer stagés TS5 and TS6 nove toward the
fifth transpPegy fornge psiid o0 A PEG. 30)t hehb@¥Rér, the processes shown in FIGS. 30A

15  through 30D are repeated.

On the other hand, the second transfer robot 40 which has received the wafer A
transfers the wafer A to the lifter 36 of the second hnear transporter 6 in the second
polishing section 3b (FIG. 31A). The wafer A 1s placed on the lifter 36 when the lifter
36 is lifted. The wafer A 1s placed on the fifth transfer stage TS5 of the second linear

20  transporter 6 when the lifter 36 is lowered (FIG. 31B).

After the wafer A is placed on the fifth transfer stage TS5 of the second linear
transporter 6, the lifter 36 continues to be lowered until a position in which the lifter 36
does not interfere with the fifth transfer stage TS5 even if the fifth transfer stage TS5 is
moved. When the lowering of the lifter 36 is completed, the upper transfer stages TS5

25 and TS6 move toward the seventh transferring position TP7, and the lower transfer stage
TS7 moves toward the fifth transferring position TP5. Thus, the wafer A on the fifth

transfer stage TS5 is moved to the wafer receiving/delivering position (sixth transferring

position TP6) for the top ring 301C (FIG. 31C).
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transfer stage TS7 noves toward the seventh transferring position TP7 (FIG
32A). 5 Then, the polished wafer A is placed on the sixth transfer stage TS6
(FIG 32B). At that tinme, the next wafer B is placed on the fifth transfer
stage TS5 as described above. Then, the upper transfer staged1BR2806TS6
nove toward the seventh transferring position TP7, and the |ower transfer

stage TS7 moves ekt bhgel i3t Bcatkd %ﬂ%eegi&ihn&amﬁiﬁﬁqig%ﬁ% TPHYS LiffehqoWaf er

A on the sixth transfer stage TS6 is noved to 10 the wafer

recei vi ng/ @glskrand RALPABitd itwtdgsmgemm FIENsSie)r | ng tRASirht, ARe Egz;)r sy he
top ring 301D, and the wafer on the fifth transfer stage TS5 is noved to

the wafer stigeelyd ngd dedd wervien@waaditlid Gfth(Sdstdirihg rsitionr TPY paBild Rvef P6)
for the top ring 301C (FIG 32C). Then, the pusher 38 |located at the
sevent h t riaasfeer tadeg TROSIMb@Nthiatd thodetdigh tddmsfeusdie positioh OTRT €BIG!t 32 AR
sixth transferring position TP6 are lifted to transfer the wafer A and the
waf er B t ol'hduetheqplishenigwai®d B ampdaced en tlopsixthnopn3fet €age SS0EIGVEIR). ( Bt @at32D) .
At that tinme, the upper transfer stages TS5 and TS6 nove toward the fifth
t ransf er r i tyge, thosittivodier Tt placed aritbe fifthveransfennigfel’ S§ ragesctibzd abores t owar d
the seventh transferring position TP7 (FIG 33A). The wafer A and the wafer
B whi ch have beehtegolthe herper ntranser2etagess gdét pué pod i mpvedonnid sharsevpithced
on the seventh transfer stage TS7 and the sixth transfer stage TS6 by the
pushers 3gransternmg poskigacty Gepyd thy kwesmynsfert stagetT Y7 moves Rewaidetle iBher C
is placed on TS5 as_ descri bed above. Then, the

he fifth t f t
upper trarfé?"é%er"g{’%la%%“qﬁs&sg?\dﬁfﬁ%t}ﬁ"’g\%{e’f VRarte sheh ansder shage: Fehsaeved i
iti TP7 d the | t f t TS7 t t fifth 25
P, TR et ik B eriSlieh PR RE St U, B Pag 22
IS7 1's ”Dvagﬁq,gaﬁé" ?J ;Jvié*ér tg f‘ﬁéftﬁéfﬁ@g tga%%fetr' el F’Psé‘tisr‘ggb%‘d ttheté%l ftgﬁeghf

i s di spose € wafe on e SiX ransf er=stage I'S %

thetop ri e SORR ke R h el aYRe plichh TP Eh PP Bl QPGB T

stage TS5 igymoved to the wafer receiving/delivering position (sixth
transferring position TP6) for the top ring 301C (see FIG 33C). Then, the

pusher 38 | ocat etheat thdhpusgey a8t lacitedas Hiey sdveBthPeaisfdrong Paéitioa NP1, had the
15  pusher 37 located at the sixth transferring position TP6 are lifted to transfer the wafer A
and the wafer B to the top ring 301D and the top ring 301C, respectively (FIG. 32D). At
that time, the upper transfer stages TS5 and TS6 move toward the fifth transferring
position TPS, and the lower transfer stage TS7 moves toward the seventh transferring
position TP7 (FI1G. 33A). The wafer A and the wafer B which have been polished in the
20 respective polishing units are placed on the seventh transfer stage TS7 and the sixth
transfer stage TS6 by the pushers 38 and 37, respectively (FIG. 33B). At that time, the

next wafer C is placed on the fifth transfer stage TS5 as described above.
Then, the upper transfer stages TS5 and TS6 move toward the seventh
transferring position TP7, and the lower transfer stage TS7 moves toward the fifth
25  transferring position TP5. Thus, the wafer A on the seventh transfer stage TS7 is moved
to the fifth transferring position TP5 at which the lifter 36 is disposed, the wafer B on the
sixth transfer stage TS6 is moved to the wafer receiving/delivering position (seventh

transferring position TP7) for the top ring 301D, and the wafer C on the fifth transfer
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pusher 37 located at the sixth transferring position TP6 are lifted to
transfer the wafer B 5 and the wafer Cto the top ring 301D and the top
ring 301C, respectively, and the lifter 36 located at the fifth transferring
position is lifted to transfer the wafer A to the second tr21sABR 20860t 40
(FIG 33D). At that time, the upper transfer stages TS5 and TS6 nove toward

the fifthstabamskas id¥ed RO S Wemr Féteivimiige iBBng PWETioh (ARG tPdnsfetBfe pdsilorTOVES
toward the seventh transferring position TP7. The next wafer D1s pr epar ed

by the sequayfol@hd 10pnEfeeT01KDROE FHO BENG 33E). Thereafter, the processes
shown in FIGS. 33A through 33E are repeated. When parallel processing is
perfornmed, a wafféen,hetpuahaf 88 nedtednatt the stadritiowiangfermayipesitibm@Plabed the
cassette of the front | oading portion 20 -. the first transfer robot 22 ---~
t he rever piusigr Addbdanad &lthe sixth thaesfirigerosBi@n-TR6atenftdd tostransfeanisd enfesttage TS
| of the first linear 15 transporter 5 -> the pusher 33 -. the top ring 301A
-t he Dol ashthegrafabldo Bpotaprirg IHE andubhenp B33 301 G, respeetioniy, emniahtsﬁﬁcr ¥t age
TS2 of the first linear transporter 5 --> the pusher 34 - the top ring 301B
-. the poldcstedng theBifdh Beoderrsgt prsitipusiidiftedato. sansies theij wafer Patnsthersecendage
TS3 of the first linear transporter 5 the lifter 35 - the _second transfer
robot 40 frResfercipbpsthFIadAPie Al thattimgethepERY Wignsteri stages T Ssfant HSopavsst er

unit 46 the 30 pﬁﬁgary cl eani ng. device 42 -. the chucking_unit 462 of the
transfer UWardaes ot m@sfegré”@d?ﬂfgw %R%a&ﬁzjlaw{ Hanste stager by pRYESKPHE Uni t
463 of the transfer it.46 --j t tertiary cl.eani ng devi 44 -+ th
chucki ng pevER Hf"lljs?‘;"fémﬁr%%é‘#oélr EIEFN t%g%ln-ex Wé‘fergﬁ;’tsg?rﬁ%ar\%‘? etﬁ'ﬁisrffﬁo'?iﬁvi ce
45 ->th LISt _t f --= 1 f tt

oadi 1) b BeHioene veistel B MRS aIEH Bt PO e o

the wafer 4 the front |oading portion 20 ---* the first transfer
robot 22 tgg%?e:{? fgaéf?&ng machine 31 --->the |lifter 32 -+ the fourth transfer

stage TS4 of thWﬁénr@ralllélr}ﬁ_@EesEihér@B&rféﬁﬁqd5 a-watel Reirhadtirfld 39 the foNgwegcoNd
transfer robot 40 --> the lifter 36°the fifth transfer stage TS5 of the

second 58ra@ite:ARR wilftcadsidtRadf the @@%Dﬂfaﬂﬁg rtio® e herthd first trdiefer 9dbdtizng—JA C -
the polishing table 300C , the pusher - the sixth transfer stage TS6 of

t he seconthd reneaingtmaohdo3 T e tife Lftérlt2 putiedirst Bnsfertdaet T 6f the fid@ 1dear t he
polishing table 300D - the pusher 38 - the seventh
15  transporter 5 — the pusher 33 — the top ring 301 A — the polishing table 300A — the
pusher 33 — the second transfer stage TS2 of the first linear transporter 5 — the pusher
34 — the top ring 301B — the polishing table 300B — the pusher 34 — the third transfer
stage TS3 of the first linear transporter 5 — the lifter 35 — the second transfer robot 40
— the reversing machine 41 — the chucking unit 461 of the transfer unit 46 — the
20 primary cleaning device 42 — the chucking unit 462 of the transfer unit 46 — the
secondary cleaning device 43 — the chucking unit 463 of the transfer unit 46 — the
tertiary cleaning device 44 — the chucking unit 464 of the transfer unit 46 — the
quaternary cleaning device 45 — the first transfer robot 22 — the wafer cassette of the
front loading portion 20.
25 Another wafer is transferred on the following route: the wafer cassette of the
front Joading portion 20 — the first transfer robot 22 — the reversing machine 31 — the

lifter 32 — the fourth transfer stage TS4 of the first linear transporter 5 — the lifter 35 —

the second transfer robot 40 — the lifter 36 — the fifth transfer stage TS5 of the second
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transfer stage TS7 of the second linear transporter 6 - the lifter 36 - the
second transfer 5 robot 40 - the reversing nmachine 41 - the chucking unit
461 of the transfer unit 46 - the primary cl eaning device 42 - the chucking
unit 462 of the transfer unit 46 - the secondary cleaning deliABR2806 the
chucking unit 463 of the transfer unit 46 - the tertiary cleaning device 44

- the chuclkieagtrbiNpbridbd -ofpuking 3ransé %f iy £0AG — th)golisHinatebleangCccle@pi ng
device 45 - the first transfer robot 22 - the wafer cassette of the 10

front | oadpusBeror H gie 20th tfAnefeAbia@O TO6 of Hige dechR@indar &S e BS—5thapdsier Wi | |
be described belowwith reference to FIGS. 34 through 39. A wafer Ais

pl aced on ites fihe sdp tin@ 3ol Br—stirgmhikink table 300 4 tisd plisheedB -tr diespoerdter 5
as with the serial processing (FIG 34A). The lower transfer stages TSI,
TS2, and TsBisfenvsmge dbdral thheecbodihitdar traasiter Hi-rghebiert 3ton> Hedecamidransfer 15
upper transfer stage TS4 noves toward the first transferring position TPI.
Thus, tShe robaif 47 —Atlenret brinigi madhiner 4inst dre dnakieg TSit146i of by trdnifer wintedat er
recei ving/ del i veri n? position (second transferring position TP2) for the
top ring 3beariprrGeleaamg depmend? theheoledmg3anit 4620 dhatrandier watdhd—> the
transferring position TP2 is lifted to transfer the wafer Ato the top ring
301A. Att hgeondane cleapiagndsvicraters the chpdargl uahtdbd otertmnstas umtaf@arthet age
TS4 (FIG 34C). The. lower. transfer stages TS|, TS2, and TS3 nove toward the
first tranf§Fa@Fy i%ﬂﬁ&sf*ﬂl% 44pr, i Anukang Bk r 4% gh e fraatiggant P mpvibe

toward the fourth transferring, posjitiron TP4. Thu t he waf B on, t fourth
transter | SpREAT SHaRUH S0hte 15 08 e FOhBRSTer SRR 227 r° pars Fionee e

whi ch 1tohe flr&}cttlea(dis‘r’ il% g_iosposed (FIG 34D). 25 The wafer A which has been
pol i shed i’s pl%ce'&g%% PRé second transfer stage TS2 by the pusher 33, and

the next wafer cb#ésrat@(]grﬁco?dthgnl}jﬁegfa.t;aingf&rte}{ %”ﬁ&%@él%}ilgglﬁ ;Bgc‘rib-gh‘q%el(]n“\tvﬁﬁ )

5 located at the Tour transfterring position I ted to transter the

waf er B t GefdriRe$6F009. 14 ﬁﬁ'&t%f 39 00Ot 40 A ﬁace}l%%)theﬁ?ﬁ tHRERF st@gé ¥S1 of
transferred to the second 59 21 APR 2006 polishing section 3b by the second

transfer rab@kst4earh@izpok&leS hOWRN tﬁers_aﬂslfIﬁbc@mggﬂé’&%ﬂsa‘he a6\er kRsfEpV e
toward the fourth transferring position TP4, and the upper transfer stages
TS4 noves stapeRrIS T MBS iandt TS3 move toward the fourth transferring position TP4, and the
15 upper transfer stage TS4 moves toward the first transferring position TP1. Thus, the
wafer A on the first transfer stage TS1 is moved to the wafer receiving/delivering position
{second transferring position TP2) for the top ring 301A (FIG. 34B).
Then, the pusher 33 located at the second transferring position TP2 is lifted to
transfer the wafer A to the toping 301 A. At that time, the next wafer B is placed on the
20 fourth transfer stage TS4 (FIG. 34C). The lower transfer stages TS1, TS2, and TS3
move toward the first transferring position TP1, and the upper transfer stage TS4 moves
toward the fourth transferring position TP4. Thus, the wafer B on the fourth transfer
stage TS4 is moved to the fourth transferring position TP4 at which the hifter 35 is
disposed (FIG. 34D).
25 The wafer A which has been polished 1s placed on the second transfer stage TS2
by the pusher 33, and the next wafer C is placed on the first transfer stage TS1. The

lifter 35 located at the fourth transferring position TP4 is lifted to transfer the wafer B to

the second transfer robot 40 (FIG. 35A). The wafer B is transferred to the second
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transferring position TP1. Thus, the wafer A on the second transfer stage
TS2 is noved 5 to the wafer receiving/delivering position (third
transferring position TP3) for the top ring 301B, and the wafer C on the
first transfer stage TS1 is noved to the wafer receiving/ defl AR AgP6
position (second transferring position TP2) for the top ring 301A (FIG
35B) . Thempplitlieg pezioar3 b3y thecatond tahsfehabbhi®.d transferring position TP3 and
the pusher 10 33 located at the second transferring position TP2 are lifted
to transfer the TimhetheAlangd tramsérvadges TST,0T $heartdofSB i move3 0dBardnidie ttherth op
ring 301A, respectively. Further, the next wafer Dis placed on the fourth
transfer $taagieriigy pastidestit4, bed thisovepef RraBsfed 5@ges Theh moviehgoivamk thet fisshsf er
stages TS1, TS2, and TS3 nove toward the first transferring position TP1,
and t he uppasiernempdseionsTBYe T, thevwafer dverr thetsheondaeanster tstaga SiSErip meged
position TP4. 15 Thus, the wafer D on the fourth transfer stage TS4 is noved
to t hedf oti? the walshzscehvingieelivspag pperom fhird trappfeging prsitionf T12Y) fgsthedopiriagosed
(FIG 35D). The wafer A and_the wafer C which have been polished in the
respect i vé01Bol 3%6hihty Waiet £ 07 the il thwstehesttds bl iariBewd 4 ahe W8S and

t he second transfer stage .TS2 by the shers 34, an 3,. respectively,, and
the noxt JefrhE v idcaerin (wiord abSgney pivcich TERRTY 80Pt 0k ¢ he
lifter 35 #‘gém at the fourth transferring position TP4 is lifted to
transfer t( r Dto the second transfer robot 40 (FIG 36A). Then, the

over, Lot er SHRRERe b P R T R BT PRt e pRle

position TP4, an pper ‘trans owar

transfgrr i3§glggﬁ,§{l]tg{ ﬁ{% second Egﬁ'ssf?réiﬁlgef)o\é\@ifoﬁr'rlﬁ 2R lgf%? %ﬁlre\{,ogfeg' rtﬂ@%vfa?{riftaﬁ@e TS3

is noved t ourth trans i'ng position Ich the ter 35

i s di sposegk whhe ef 8l S PRetIAB aﬁﬁq?e%ﬁ FABSDEA, AdpaSvTS2 IFartNey ek fct t he

waf er receiving/delivering position (third “transferring position TP3) for

the top riviged0iBplasditiot Bk foBHE frafisfOrstidieT $4 fsdestriuisdtone SFIPSSCT S1Thé, noved
to the wafer recelving/delivering position (second transferring position 60

21 APR 20@ke TR ttamsfer Reageofdh S| T2 AMWHATFiheve36Bhrd fhedirst trivesfriad @osildn
| ocated at the third transferring position TP3 and the pusher 33 |ocated at
t he secondRl; anéfleruripey trpogert stage THRPmaves fowfard thetfouith smass$ferringhmsitmhiP4C and
15 Thus, the wafer D on the fourth transfer stage TS4 is moved to the fourth transferring
position TP4 at which the hifter 35 1s disposed (FIG. 35D).

The wafer A and the wafer C which have been polished in the respective
polishing units are placed on the third transfer stage TS3 and the second transfer stage
TS2 by the pushers 34 and 33, respectively, and the next wafer E is placed on the first

20  transfer stage TS1. Further, the lifter 35 located at the fourth transferring position TP4 is
lifted to transfer the wafer D to the second transfer robot 40 (FIG. 36A).

Then, the lower transfer stages TS1, TS2, and TS3 move toward the fourth
transferring position TP4, and the upper transfer stage TS4 moves toward the first
transferring position TP1. Thus, the wafer A on the third transfer stage TS3 is moved to

25  the fourth transferring position TP4 at which the lifier 35 is disposed, the wafer C on the
second transfer stage TS2 is moved to the wafer receiving/delivering position (third

transferring position TP3) for the top ring 301B, and the wafer E on the first transfer stage

TS1 1s moved to the wafer receiving/delivering position (second transferring position
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the wafer E to the top ring 301B and the top ring 301A, respectively.
Further, the lifter 5 35 located at the fourth transferring position TP4 is
lifted to transfer the polished wafer A to the second transfer robot 40
(FIG 36C). At that time, the next wafer F is placed on theZl\FRR00¢ ansfer
stage TS4 as described above. Then, the |lower transfer stages TSI, TS2, and
TS3 nove tmmyﬁ,r&]mobirrngtmlm(ansfm‘g)i_ ng position TP, and the upper transfer
stage TS4 noves toward the fourth 10 transferring position TP4, Thus, the
waf er F on the f@ueéd hhé pavhsil B lahaegent Tidthird trmviedidOpddigorf TRB thd theanshar ri ng
position TP4 at which the lifter 35 is disposed (FIG 36D). The wafer C and
t he waf er B \Wuacdd ftatie sbeed tpokiesedpositidrh@P2 aspifitd ve tpmdfersthengafanCt andar e
pl aced on the third transfer stage TS3 and the second transfer stage TS2 by
t he pusher the3dtafemRdo 313 topespetiliBsedd/thednp rinp 8 OhAx tespadftoelyG iFnrihegdtedlifser t he
first transfer stage TS1. 15 Further, the lifter 35 |ocated at the fourth

t ransf &Y ri g lqeetrdtat tre foprth itrensfefringdpassionr Bifsis difteine trangfeethe polishednwafsedond
transfer robot 40 (FIG 36E). Thereafter, the processes shown in FIGS 36B
t hr ough 36 Geseeaseansier rabptt4e(fthaeChantt, thehemecdigigxt wates feis Hassétongo

whi ch has received the wafer B Jransfers the wafer Bto the lifter 36 of

t he secondtheifawah trapdeissieger ey & descrilied abe¥ond 20 pol i shing section 3b (FI G
37A). The wafer

i | d t lift 6 lift 36 is, lifted.
The wafer Bis pEQ‘%‘id g]%fe"’i%%%nﬁ eﬁ S(t;f?éﬁgf%ﬁ E%Sgﬂérgg%:mc’e’ﬁre‘o ‘5)2}813 :fifrﬂgar
t t 6 when the. || 36.is | d.(FIG . Aft t f B i
ol a0t on' TRETTREPLTIBeTE. S1EHE YR grortite SaecTaT [mea Vel Re re, 6,
the Ii 6 cont i S G0 t i L i ' i ft
36 251 ocl ARSEFPRUBERP I24 e HPREF St buf By Bt e TERd Ry’

fifth trangfge féﬁrﬂgﬁaﬁgﬁgrihg E@M&QTPX\Q?%EFCH%% ﬁ@! i9g d@gpog&'iegﬂé{}z %@). 36ryeS

conpl eted, the upper trans st ages and 6 nove 't owa e seventh

transferri q@rpashhd ot JE-r EARFichNRvE BVET pdiisARs fifkheStag@tivd DAl SMNE Snto¥RI d
the fifth transferring position TP5. Thus, the wafer on the fifth 61 21

APR 2006 t pabed 4 tietthBge trinderd $ad@oPSTaddothe BecondftLinsfee @by TRYbCehd paheR G4
position (sixth transferring position TP6) for the top ring 301 C (FIG

37C). Thenand B8, pespbmiveB7 ahdaht egtxatvafdreGsisxilhcedr amshe firstrgarpfesi tagenTIP6 i s
ah edlSt ° Further, the lifter 35 located at the fourth transferring position TP4 is lifted to transfer the
wafer F to the second transfer robot 40 (FIG. 36E). Thereafter, the processes shown in
FIGS. 36B through 36E are repeated.
On the other hand, the second transfer robot 40 which has received the wafer B
transfers the wafer B to the lifter 36 of the second linear transporter 6 in the second
20  polishing section 3b (FIG. 37A). The wafer B is placed on the lifter 36 when the lifter
36 is lifted. The wafer B is placed on the fifth transfer stage TS5 of the second linear
transporter 6 when the lifter 36 is lowered (FIG. 37B).
After the wafer B 1s placed on the fifth transfer stage TS5 of the second linear
transporter 6, the lifter 36 continues to be lowered until a position in which the lifter 36
25  does not interfere with the fifth transfer stage TS5 even if the fifth transfer stage TS5 is
moved. When the lowering of the lifter 36 is completed, the upper transfer stages TS5

and TS6 move toward the seventh transferring position TP7, and the lower transfer stage

TS87 moves toward the fifth transferring position TP5. Thus, the wafer B on the fifth
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transfer the wafer B to the top ring 301C (FIG 37D). At that tine, the
upper transfer 5 stages TS5 and TS6 nove toward the fifth transferring
position TP5, and the |ower transfer stage TS7 noves toward the seventh
transferring position TP7 (FIG 38A). The polished wafer B iXd ABR280&bove
the sixth transfer stage TS6 by the pusher 37 (FIG 38B). At that tinme, the

waf er D trgapdfer §ece TS5 ihRoses anthel wales fREIVIPQivéAng Pokition (Soh tr&sRhaged
on the fifth transfer stage TS5. 10 Then, the upper transfer stages TS5 and

TS6 nove t pwsticn TRe) f2\Rato riderA@NEf @IG pECposi tion TP7, and the | ower
transfer stage TS7 noves toward the fifth transferring position TP5. Thus,
the wafer B on tkes| thelhpushan3?t éscasddagethESoxthsramicedng @ositioe TRE & lifted to
recei ving/delivering position (seventh transferring position TP7) for the
top ring 8@dder dedwifee Bwafthe t&p omgtI8 & (HIGh3TDansAethas tiage tHeSGppes trrosfed t o
the wafer 15 receiving/delivering position (sixth transferring position TP6)
for theStoptagendS30ad {B6 Gnove8@yardTHeniifth Wenplegingr pa8tibwcHlt e dindt the Hewer
seventh transferring gosi tion TP7, and the pusher 37 located at the sixth

t ransf er ri HgnPositegohsS TPEVay Ware thaiseventhrtgnsfaimg pesitier BP7 F1GAd A helhtaf er
Dto the top.ring 301D and the top ri)r}l_t?9 301C, respectively sésl\:{l% (38D%. At 20

that tine, Pelshed pyader B igmay e abovs dasssin@gransier viage A9¢dyitboar KI5 $B)
transferri position TP5,  and_the | ower transfer stage T ves toward
the sevent RVEHE AT thG Wefer Pdgsmsferedipthq sacepd gopefer r?fa%t‘%b 1G5 368 ds PREShat er
D whi ch have beﬁg g—OHgShEd i he respective polishing units are placed on
the sevent R{FSHSE Fandfogfesers? and the sixth transfer stage TS6 by t he

h d ivel . h [ h
ranst S red to + AebelBndbbiamrtrutet 1% o ae Jhbve Bhmacly SRR
fifth U angh et SEageidss Py SICINRPS kAR T8 3085 R, A8 0T Ve

toward the sevent transferfing position ower transter stage

TS7 noves {anaedinaYoshtioht P62 s ARR w068 bh IRSSigih! trNErd? Qedok T8 i Roved TS,

the wafer B on the 'seventh transfer stage TS7 is noved tothe fifth
transferri fig Wwokt tdceivindRhelidbring b6£itibM el brith @ns¥brring pUsRPRASER) fé@e Yl iig D on

the sixth transfer stage TS6 1s noved to the wafer receiving/delivering
position (3@y¥entdnd the wafer D on the fifth transfer stage TS5 is moved to the wafer
15 receiving/delivering position (sixth transferring position TP6) for the top ring 301C (FIG.
38C).
Then, the pusher 38 located at the seventh transferring position TP7, and the
pusher 37 located at the sixth transferring position TP6 are lifted to transfer the wafer B
and the wafer D to the top ring 301D and the top ring 301C, respectively (FIG, 38D). At
20  that time, the upper transfer stages TS5 and TS6 move toward the fifth transferring
position TP5, and the lower transfer stage TS7 moves toward the seventh transferring
position TP7 (FIG. 39A). The wafer B and the wafer D which have been polished in the
respective polishing units are placed on the seventh transfer stage TS7 and the sixth
transfer stage TS6 by the pushers 38 and 37, respectively (see FIG. 39B). At that time,
25  the wafer F transferred to the second transfer robot 40 in FIG. 36E is placed on the fifth
transfer stage TS5.

Then, the upper transfer stages TS5 and TS6 move toward the seventh

transferring position TP7, and the lower transfer stage TS7 moves toward the fifth
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transferring position TP7) for the top ring 301D, and the wafer F on the
fifth transfer 5 stage TS5 is noved to the wafer receiving/delivering
position (sixth transferring position TP6) for the top ring 301C (FI G
39C). Then, the pusher 38 |ocated at the seventh transferringlpbBRi2086 TP7,
and the pusher 37 located at the sixth transferring position TP6 are I|fted

to transf efrahéferrit@dfRisition @ tHRis Wak OFafdr B 8n titeseVORh iiansleB RA & @Blﬂ Jstrlﬂgvédop
ring 301C, respectlvely, and the lifter 36 10 | ocated at the fif

transferri pgtHedsit irgikfdrfing ipbki6en T0 stat ahsdhehe tifier 8afLdispbsed, thbevawq:o Bfl the
transfer robot 40 (FIG 39D). At that time, the upper transfer stages TS5

and TS6 noyeth tewskd stabe T34 thniovad g6 ahe ividerpokivirggidelReringndsitioe (keweath
transfer stage TS7 noves toward the seventh transferring position TP7. The
next waf er tidnsferrpiepaites TF7) e thecomdingtitdisfaad thelyvatferdBD o(nHLE. fifB9 Epnsfer
Thereafter, the processes shown in FIGS. 39A through 15 39E are repeated.
Here, a pokfiaghilitg imiaved hothre WaleFrdGeivirg/drary ebeg psstion (sxibdnsfernsgpesgidns hi ng
unit described above. The polishing unit 500 shown in FIG 40 conprises

pol i shi ng &6} éor thatopiing 3g Ca(Fel 3%(8&-ng cloth 510 attached to an upper
surface thereof, a top ring unit 520 for holding a sem conductor wafer as a
wor kpi ece under J&é@u@ﬁ%@g‘iﬂo?ﬁ dorateg sibp igvarie tRosisemg Badiet dF Twandkthe

agai nst the pol table 511 to polish the sem cqnduct or \Ailf';\fer and a

dr|eSS|h ng uﬁP%heBééq edcefﬁapﬁ%}hrrﬁ@sf%ramgwﬁtﬂgy ?R%arﬁﬁ edriprifnsien it wefex Pe
5
D ohi 9 ahd the uitgi F of The BB T ﬁ%éi?ﬂ@tgaﬁpar?@%ﬁ@ﬁ'e{' ;%Y%wﬁ? tﬁ%le%e ldi ng
T
501 o Qoulsalrtora e an AR g el PG b GBOR Rird ek ©
bel ow the RahisPidag, bphes S4By THUFva G, ARSI At aRkG PALs o 1 AdaD) @

about the ta i qui sup y no

at om zer 5@%@%9@9%&&&9& iR m 'aﬁ(!i‘tHEgo{v@xb{r@ns?érlsta%%ST@ﬂWes'tB EJdG
40, the top ring unit 52 rises a rotatable support ft 63 21 APR 2006

(movi ng nmeehasiveRh ﬁaﬂsferalugolsbsnﬂdmgtr‘madm@%exatt tarhed ik pragartPR§rthendcaid t he

support shaft 521, a top ring shaft 523 extendi ng downward froma free end
of the toptmahsfyr hetad 405F2G. anH). a Thepeafter) 3hd Pocessdd sshatvini ial FIGS. rBSA thirSkgh

shape, connected to a |lower end of the top
15  39E arerepeated.
Here, a polishing unit shown in FIG. 40 may be used instead of the polishing unit
described above. The polishing unit 500 shown m FIG. 40 comprises polishing table
511 having a polishing cloth 510 attached to an upper surface thereof, a top ring unit 520
for holding a semiconductor wafer as a workpiece under vacuum suction and pressing the
20  semiconductor wafer against the polishing table 511 to polish the semiconductor wafer,
and a dressing unit 530 for conditioning (dressing) the polishing cloth on the polishing
table 511. An vpper surface of the polishing cloth 510 on the polishing table 511 forms
a polishing surface which is brought into sliding contact with the semiconductor wafer as
a workpiece. The polishing table 511 is coupled via a table shaft 513 to a motor (not
25  shown) disposed below the polishing table 511. Thus, the polishing table 511 is
rotatable about the table shaft 513. A polishing liquid supply nozzle 514 and an

atomizer 515 are disposed above the polishing table 511.

As shown in FIG. 40, the top ring unit 520 comprises a rotatable support shaft
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ring shaft 523. The top ring 524 is noved horizontally according to a

swi nging 5 novenent of the top ring head 522 by rotation of the support
shaft 521 and can reciprocate between a pusher and a polishing position
| ocat ed above the polishing cloth 510. The top ring 524 is & 2806 vi a
the top ring shaft 523 to a notor and a lifting and |owering cylinder
provi ded Whbilg @ hb9Bm) 1509, A& rind head BYS atth Bl @Par hfikr 244 dfSthd Qupport
vertically novabl e and rotatabl e about the top ring shaft 523. A

sem conductialfi 9@ artofFingdh¥RrkPi eMding AivivaGE gebnradrdeadd dﬂh@tc{ﬁﬂ@g hedud
surface of the top ring 524 under vacuum suction or the like. Wth the

af or enent i 82 dindRGbANNg R4, tltstahdplly InngdisR 4har) cpimrstditbe lowenembsdhe tar

waf er held on the | ower surface thereof against the polishing cloth 510 at a
desired prasguwhefiwkiil e The itsp rroteatsedl. is Irhovdie hdriesigelhg asodrding3M serwegingo
regenerate a surface of the polishing cloth 510 that has been deteriorated
by pol ishi mgvenantt be the esgninge hbatiSAR iy, rotatod rafsgiengpppoitt sha362tomdr tmes a
di anond dresser 540 for roughly conditioning the polishing cloth 510 by

t hi nl y shatscipgotadte bstreen@epushert dndl poblishimggostion o, abane the pelighingielothser
550 for renoving abrasive particles or polishing wastes clogged in recesses
formed in #H& 20 polishing cloth 510. The dressing unit 530 is di sposed on
an opposite side_of the center of the _polishing table 511 with respect to
the top ring uni Th&3p ning S3hirernacted ga the top ABg shaleS33 iRya grater &5ba 6B i ses

a rotatable pport shaft 531, dresser head 53 tached o the ort
Shatt 531, SR BRI BIPSS 3 TRIEdaP Sedhenr 22nd 107 the o B 7% Road

25 532, . A swi. 35 1 ted : ti h

nead o4, HHCADRRoTRrRtak RSB & Et e T PR Sl et aSSs

The d 32 .1 ' t f dth

The aresseh WERLeaTR ahfur M PR B L rdDS THORRT S0l B ducut? e
tati I : i aqf t i i ;

hart 534 S o OBl e e P oy m B g

di anond dr ssiebndr thr SHHIST M bAkRIoWar Surflics hdr8dfMckmsCARPGEEAL ERURS Iopar end

of the dresser shaft 534. The dresser shaft 534 71s coupled to a driving

mechani sm §esired @ydskirderhile it is rotated.

15 The dressing unit 530 serves to regenerate a surface of the polishing cloth 510
that has been deteriorated by polishing. In the present embodiment, the dressing unit
530 comprises a diamond dresser 540 for roughly conditioning the polishing cloth 510 by
thinly shaving the surface of the polishing cloth 510, and a brush dresser 550 for
removing abrasive particles or polishing wastes clogged in recesses formed in the

-~ 20 polishing cloth 510.

The dressing umt 530 is disposed on an opposite side of the center of the
polishing table 511 with respect to the top ring umt 520. As shown in FIG. 40, the
dressing unit 530 comprises a rotatable support shaft 531, a dresser head 532 attached to
the support shaft 531, and a swinging arm 533 mounted on a tip end of the dresser head

25 532, A swinging motor 535 is mounted on an upper portion of the dresser head 532, and
the swinging arm 533 is connected to the swinging motor 535. The dresser head 532 is
swung by rotation of the support shaft 531, and the swinging arm 533 is swung as

indicated by an arrow C in FIG. 40 by rotational actuation of the swinging motor 535.
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and notor) 536 provided at an upper portion of the swinging arm533. Wth
the driving 5 nechani sm 536, the dianond dresser 540 connected to the
dresser shaft 534 is vertically novable and rotatable about the dresser
shaft 534. As shown in FIG 40, a driving nechanism (air cyli$dAPR2ZM6not or)
537 is provided near the free end of the swi nging arm 533, and a dresser
shaft 538 extends\ ddownwedfdsi4 omeddial o grofes fieBiefdobthé. swin@inpshndeBsser
550 substantially in a disk 10 formis connected to a | ower end of the
dresser shaf diabR8d didshr 4@ solsstantialy e ahdisk $omm E3dgnnetted o uslowdr ess ef 1150
connected to the dresser shaft 538 is vertically novable and rotatable
about the dresssehafthafit SBSdrewer khaftitld & wupkddr a drivengomksisisny (2t odihdean be
condi tioned by swinging the dresser. Therefore, the dresser itself can be
made conpaerd eter) 286 pavdddseatas upper pittibe of 118 ssppgingtaos 533n Béththdalrivingpact
in size. Further, when a swi nging speed is adjusted at several )

predet et ni Feghapeadsd, theddigaond fienser Sr chanrsstedie the draseer shaft SPéng vertically
According to recent trends to autonmation_in sem conductor fabrication plants
and waf er oablersgd rafetpble dhouhibedressershpid3fncr easi ngl y been desired to
provi de a nmechanism_for r gni.zing. a wafer 1D in. a sem conduct or )
fabrication apparit ﬂgo_‘?\msﬁbﬁ‘gi é4 P;f%”t"l‘ﬁ’e%{‘?%f’m n ﬁ@@ﬁ’hﬁﬂ MYAPE Bl

oad by anPIORECBE T FosEhe: 0| SrBRR T Bnooh S B rarors T8t SThedeH s om
the 1 D COUgaBRNatPR Tl AL ol IR ePHERRIER 5, - bt IPRLersoRBSERRIT 5 isk,

P VN . .
conditions 0O e C ndué’t 0] cati u rocess con In

the plant” & Qf it DGnbdik§to 2 8 nfl%‘f‘l?ﬁé HPeE{‘eé {sﬁ%iﬁ %gggm{;h)%g ?ﬁgﬁ%ﬂ%éﬁhﬁﬂs St

detects the position of a notch (or orien 5 f er and then
rotates theszyahehrah @re?sfef@% Rbhdesk RNgk %rés?erps@ﬁgttﬂﬁnist\;%ﬁiéﬁ’ﬂ;) Ghovabfe &l t

perform ng such rotational positioning Is referred to as a "notch aligner”.

An 1D codetefabR 2ahiethe ReskdrisgaedidPy a notch aligner is read by an ID
recognition sensor and transmtted to a controller. 65 21 APR 2006 However,

the notch aligneWwignduthe dressegahgniiolikidng raisthagansis cegtitisredaby aiviyerings place
for installation and thus cause an increase of a footprint of the apparatus.
Furt her, tiessanot Themfargnde dresseriirsed cas e omsiecfontpaanisf @ze; iand henosathe whble t he
notch aligner, disturbance o o o
15 ~“apparatus can be made compact in size. Further, when a swinging speed is adjusted at
several predetermined speeds, the polishing cloth can be formed efficiently.
According to recent trends to automation in semiconductor fabrication plants and
wafers having larger diameter, it has increasingly been desired to provide a mechanism
for recognizing a wafer ID in a semiconductor fabrication apparatus. Specifically, the
+ 20 following demands have been mcreased. Standardized ID codes are provided for wafers,
and an ID code is read by an ID recognition sensor. Information on a wafer is obtained
from the ID code and used for the purposes of “adjustment of processing conditions of the

27 L

semiconductor fabrication apparatus”, “process control in the plant”, or the like. Such a
substrate ID recognition mechanism first detects the position of a notch (or orientation
25  flat) of a wafer and then rotates the wafer at a predetermined angle to position the wafer.
A unit performing such rotational positioning is referred to as a “notch aligner”. AnID

code of a wafer positioned by a notch aligner is read by an ID recognition sensor and

transmitted to a controller.
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may be caused to the transferring path of wafers, and an expected throughput
may not be 5 obtained. Therefore, as shown in FIG 41A it is desirable to
use a reversing nmachine 700 conbined with a notch aligner. The reversing
machi ne 700 shown in FIG 41A conprises a reversing machi ne ZictBR2006 2
reversing axis 704 attached to the reversing nmachine body 702, and a pair

of arms 706, whi ehvaker, eRenadkhaiigher SIOFRDITE recv@hitiondmachadisnh iRt large
mechani sm for holding a substrate. The arns 706 of the reversing machi ne 700

10 have a gladedbi inytabitiqal 418l tAQS8caMst An an@e0e\E affostpiihashihe apparaafser Filthédhen
the reversing axis 704 is rotated, a wafer Wcl anped by tﬁe pins 708 of the
arnms 706 i thermotdr slegher Aguaesensns of omndetrertd ngfea todiectoted alidrer wéifterbalide a
transm ssion optical sensor 710 is disposed near a peripheral portion of

t he waf er WayAesensdrtoti@trimsferrieg pgtli aff weferannd Bn ekpdchel tvadugghpiy nsy dosiposed
above the wafer W As shown in FIG 41B, the pin 15 708 on the arm 706 is
coupl ed t oobtamstat Lberafore hasf thowhdia IBG. &t Ifptibis {estabieitonat a repeismgi waghirkel 4

di sposed within the pin 708. The respective pins 708 are rotatable in
synchr oni sA?icembewehwisk lgenrotciTilignert hd haerkesrsing carchies 700 shednbyp Héx fHA on
of the notor 714 whil e the peripheral potion of the wafer Wis held by the
grooves of CQIRBIISHSAsTEVOSHIES MR ﬁ%dwa@,rﬁagpvs@mgowﬁ 84 Biraghed tg FheTversiig bel t
whi ch transmi{,

.20 Next, th il d i bed wh h
vt o e BA AL 760 P Tk 50 vt o B S et
olishin tion 3a desgri.b above. A er icke fromthe fro
oadi ng poRtEle BRI GROPEHIEE GHEle bdrSB Ay RUdH o308 BRnbY i s
A | BRA PR R0 RS e e B Rt Qubhal SYEEP PO, (RGN e LBRi1

handl e evef si machi ne en t are ¢l osed.

time, the i %%é?&“f?t elﬁ§ i f in the
illustrat e%gggﬁgﬁlﬂﬁ%&ﬁl 4l A?Sna%de%? tﬂet eSt ?r%étq(?)t?(ﬁ? g}ng%%'%éggéév%%gdr otate the
wafer W and theanot (hsoletop GbieBhSENSRN JHlifle RGNS adraliRh GlbbptAEsaiRber W
When the sensor 710 detects the notch, the rotation of the notor 714 is

st opped, anu iddispres hedrsa paphtiadpedioatofah® Wadetwr MANahsPOBI L fdtecdofizthgSt at e
in 66 21 APR 2006 which the notch is thus positioned, an I D code on the
waf er i s | ecdDed the ghiferb® Bwditfoeed Bboveathognifén Bh senstaywr IRFIG S, thdiginl D
recognition sensor 712 reads the I'D code. Then, the reversing axis 704 is
rot at eth t 070®var ske tam VR a5 opppladdia heroteticeral Whak Trdanef ex mador drotational
mechanism) 714 disposed within the pin 708, The respective pins 708 are rotatable in
synchronism with each other. Thus, the wafer W can be rotated by actuation of the
motor 714 while the peripheral potion of the wafer W is held by the grooves of the pins
708. The pins 708 may be rotated by a transmitting belt which transmits power,

20 Next, there will be described a process when such a reversing machine 700 is
used as the reversing machine in the first polishing section 3a described above. A wafer
picked up from the front loading portion 20 is transferred to the reversing machine 700 by
the first transfer robot 22. The wafer transferred to the reversing machine 700 is handled
by the reversing machine when the arms 706 are closed. At that time, the wafer W is

25  supported by at least three pins 708 (four in the illustrated example of FIG. 41A). Then,
the motor is actuated to rotate the wafer W, and the notch detecting sensor 710 detects a

notch of the wafer W.  When the sensor 710 detects the notch, the rotation of the motor

714 is stopped, and the notch 1s positioned at a predetermined position. In a state in
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a subsequent process. In this manner, with the reversing machi ne 700
conbined with a 5 notch aligner, a wafer can be processed w thout increasing
t he nunber of transfer for a processed wafer by the first transfer robot
22, so that an influence on the throughput can be minim zed.2ITABR2086s been
descri bed an exanple shown in FIG 41A in which the wafer W is cl anped by

the arms 7QfichHAYWBYRA is s HOONBENEd) ah G cofid ondhO Qlatedh 18l dcaRaridhd BelolomMe 10 May
be provided in a reversing nachine which attracts a wafer under vacuum

suction. ThReog:§Mes séddgr BT hi Tigrs/ 22 IBh@Bgriflotbéasod 21 L ABS 126D BodeeVahsi,Ng
machi ne body 722, a reversing axis 724 attached to the reversing nmachine

body 722, thBdeversiaguxin7odads raamed pordvean thie2dafat Wacinddhd arafer W s eackfatedithe
reversing axis 724. A wafer Wis attracted on a |ower surface of the vacuum
sucti on poz tuteeqr@6 portdey.  Vachismamet, ivoth thelieversihg nifshmevidsiomgpised witlf24 i s
rotated, the wafer Wattracted on the vacuum suction portion 726 is

reverséd. mgck abemson vaber chat mcpionessed mothoht wkraahiogwhd enmbgr af trarsfignfossi on
optical sensor 728 is disposed near a peripheral portion of the wafer W A
sensor 730pmeessee sadaiibyi thy firgtriransfepfohah@2ned et wy influghnepon it Biboisbpeth@nwaf er
W The vacuum suction portion 726 20 is rotatable and thus capabl e of
rotating t bremififetedw at t ract ed on a | ower surface of the vacuum suction

portion 726. Thus, the vacuum suction portion 726_serves.as a_ hol ding
mechani sm f or holl B§TR G285 beshdasPabed ameranme fhawn HaFIGretidhin whichghe ¥afeatW ng

t he substrate. er, the r is att ted t h ti ) ti
726, the VRIGITIK &Y i B T06 o IOV RS B Belokil g SHLEr ehBi OB a
MR R e O R et
at a pred i Lyl - t } i j

st | oneq ¢ ERERHAAE 720 Wby BIACE MRS & ReehlSHaliint BUd 722, 2

recogni ti Oy SR04 xid 394 attabfed fohe rEQrEiﬁ%qgéHhﬁﬂeoﬁb PSP and 1L VEGRES sidien! D
code. 67 21 APR™2006 Further, such a notch aligner function may be provided

in any subsdrtishg2pLasdRaitdd 1FPHAT Gt US rélchdhg hRam2h he AreyeF W NYatiragbd bea For
exanple, a notch aligner function my be added to the top ring of the
pol i shi ng laniet stefacs iobahe aloven sibwonvgbfion 726 under vacuum suction. When the
15  reversing axis 724 is rotated, the wafer W attracted on the vacuum suction portion 726 is
reversed.
As a sensor for detecting a notch of the wafer W, a transmission optical sensor
728 is disposed near a peripheral portion of the wafer W. A sensor 730 for recognizing
an 1D of the wafer W is disposed above the wafer W. The vacuum suction portion 726
20 is rotatable and thus capable of rotating the wafer W attracted on a lower surface of the
vacuum suction portion 726. Thus, the vacuum suction portion 726 serves as a holding
mechanism for holding a substrate and a rotational mechanism for rotating the substrate.
After the wafer W 1s attracted to the vacuum suction portion 726, the wafer W is rotated,
and the notch detecting sensor 728 detects a notch of the wafer W.  When the sensor 728
25  detects the notch, the rotation of the vacuum suction portion 726 is stopped, and the notch
is positioned at a predetermined position. In a state in which the notch is thus positioned,

an ID code on the wafer 1s Jocated right below the ID recognition sensor 730.  Thus, the

ID recognition sensor 712 reads the ID code.

67



is held on the |l ower surface of the top ring in a state such that the
surface of the wafer 5 faces downward, and the top ring is rotatable.
Therefore, as shown in FIG 43, when a CCD canera 732 is di sposed bel ow a
peri pheral portion of a wafer Was a sensor for detecting a 2bAPR 2(f06t he
waf er Wand a sensor for recognizing an ID of the wafer W the top ring 731
can have a not chigtliegnelcH unabichnalidBee afugetidre GhaiolbegyrdvadedP 0 CESS kiltGtraienBges
captured by CCD caneras has been rapidly inproved in recent years, detection
of 10 the protelingnabpaetagothts dranohe trieerkibe caschive:. paidr asxarid)ya hiveh GEEhaaner a
732 di sposed below the top ring 731. In the above enbodi ments, there. has
been descriubetdoramaylbesdidedytcathparpating of the pgohingmmydescnbek pheece. THowefar |

the present invention is not limted to the polishing apparatus and is

appl i cabl eisthgldphélhe oss sneace pf bedspiring iappstatgtuskshattbe sentzneptfche Y&fgone
polishing units may be replaced with other substrate processing units (e.g.,
a deposi tiages dewvawadctndatiegopiriagiingotatable. ol harefve, &thQWI‘alW\EKg etSc by auni t
or a dry etching unit) to forma substrate processi ng apparatus different
from a pol ¥R snedppaeds isposed belpera pariphesglapqrtign of 3dWﬁ£eér\¥n%5 & SHSOF Mile

processing units may be_ conbined with each_ other and arrayed in _a

predet erm GREFtRRA b R! h80alFR ﬁ’owﬁ.aé@waf% TRERFRA PR 4N Mdgww&f Wt thene
present inventi o&ﬁave been de crli bed,. it. sh0l11),l d be u derStoﬂ% that the
present i BNt CROMEVE HiPER tUEER U BERBEE; REMCLOA R PRSESSVEr i ous

ohanges RS TS B Y PR BB

scope of t e I'cal™”concep e cco 0t np

. tion, it | ; . et ,
rccel vicngy Sereld - RERRIATL ur D e R L B e PRERRROER, g
space for @elé\;,qgé{oﬁrrmgnglnechani sm Therefore, the apparatus can be nade

conpact in size, and a workpiece can be transferred efficiently. Wen a

plurality of trapsfiRrdhols eR®BIUIGRS tBérehak IHABAedTARE T L bl M BSIAILS Brar e
arranged along a 68 21 APR 2006 |ongitudinal direction of the apparatus,

t he wor kpi pelghingna Monggiedey Bovevarshe pr@dnt mveiteon Isomgi indédad 1l paighingn of
the apparatus, and the width of the apparatus can be mnimzed. Therefore,
a space f ozpraheuennd rie appheabdt ts otlen dwbstradyreckssihgi apperatibsgs. For example,

15 some polishing units may be replaced with other substrate processing units (e.g., a
deposition unit such as a plating unit or a CVD unit, a wet etching unit, or a dry etching
unit) to form a substrate processing apparatus different from a polishing apparatus.
Further, a plurality of different substrate processing units may be combined with each
other and arrayed in a predetermined direction.

20 Although certain preferred embodiments of the present invention have been
described, it should be understood that the present invention ié not limited to the above
embodiments, and that various changes and modifications may be made therein without
departing from the scope of the technical concept.

As described above, according to the present invention, it is not necessary to

25  provide an installation space for receiving/delivering mechanisms (pushers) which 1s

different from a moving space for a transferring mechanism. Therefore, the apparatus

can be made compact in size, and a workpiece can be transferred efficiently. When a

plurality of transferring positions of a linear transferring mechanism are arranged along a
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5 Industrial Applicability The present invention is suitable for use in a
pol i shing apparatus for polishing a workpiece such as a sem conductor wafer
toa flat mrror finish. 69 21 APR 2006 CLAIMS 1. A polishing apparatus
having a plurality of polishing units including a polishing2la8R2006h a
polishing surface and a top ring for pressing a workpiece against said

pol i shing pYbkaERal0NreabA dPQhé appastut,abk SvorkFiect BA liSdHrRObARRATE &BIn the
characterized in that: a novi ng nechani sm for noving said top ring of said
pol i shi ng lAgitudigilvERRtén op te GipbRtusPasd Heon oS Gppakivgtan e shinfraced and a
wor kpi ece receiving/delivering positionis provided in each of said

pol i shi ng Thdrefore,a dphoehr the ansé efparngs cadirandsawd ieghqienii ded for
transferring the workpiece between a plurality of transferring positions

i ncl udi ng the workpi ece receiving delivering positions, and

recei ving/delivering nmechanisns for receiving and delivering the workpiece
bet weerr salmflusimdakpplicabditerri ng nechani smand said top ring are provided at
the transferring positions as the workpi ece receiving/delivering positions
in said |inear tfhhpfesentiingentioshasiishie Wwheseima pelishing wpraratus fngiobshingg
mechani sm conprises a plurality of transfer stages for transferring the

wor kpi ece, Wkd¥ e suathpsh iﬂWF%‘PC?/UPSPT(Yfaf%frtaﬁffaémlgﬁ‘a@’é@h-i ncl ude at |east two
transfer stages noving integrally and sinultaneously with each other. 2.
The polishing apparatus according to claim1, characterized in that said
plurality of polishing units are arranged along a |ongitudinal direction of
sai d apparatus, and the plurality of transferring positions in said |inear
transferring nmechani smare arranged along the |[|ongitudinal direction of
sai d apparatus. 3. The polishing apparatus according to claim 2,
characterized in that said plurality of transfer stages include an upper
transfer stage and a |ower transfer stage. 4. The polishing apparatus
according to claiml, characterized in that the transferring positions in
said linear transferring nmechanisminclude at |east one transferring
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position in addition to the workpiece receiving/delivering positions. 5. A
pol i shing apparatus characterized by conprising: 70 21 APR 2006 a plurality
of wafer cassettes arranged along a predeterm ned direction; a first
transferring mechani smnovable in a direction of an array of 25AFR ¥fi6er
cassettes; a plurality of polishing units arranged in a predeterm ned

di recti onClgdMS of said polishing units including a polishing table with a
polishing surface and a top ring for pressing a wafer against said

pol i shing surface on said polishing table: a second transferring nechani sm
for transferring the wafer between a plurality of transferring positions

I di ti f . f i d_pl It f | i.shi it i d
Second transterring feRaHSaEBHERE TS | PREMD o pUFERE N Shifis

first T ORHNGhSCHINES HORHIRE DaRIE Ml SROSEHE A GeRANY bR iec il Sl
first ransterring mechani sm and said second transferring nechanism are
accessi phlshiny surbeeovnisag pahshingedbiey edidpglishieg wafaeatubetianeeayzedingdthfat.r st
transferring mechani smand said second transferring_ mnmechanism a plurality
of cleaning devi ceé mviahgeehinsm fraeens saf der rag céstid gelisHng wpit detween a
transfer rli n rrechf\ni sm fo(i t{.gﬁsg er rfi n\gﬁ t.he fer al ong. a/dd'&.r ection. of an
array ofOlhg BPUPSPR oSBT PR|'UURS N6 ANEet WORRIcY CETEing/delivering position is
recei ViQ:Qf\?ﬁﬁ'dﬁﬁ%ﬁ&%fﬁ?&ﬁﬂ@hﬁ{pﬂjiﬁposed at a position to which said second
transfetring mechani smanhd sai“d third transferring nechani smare accessible
for receiving andadBhiavettamfertihe mehetisheisweenidedi fbr seaoftriig ahs erkping
mechani sm and said third transferring nechanjsm wherein said second .

t r ansf eP$MEER ne FHERHEOMOE olrpsfesBRE POpIUGRaIPEYdIBE theansTkpiece sieagjumefdshvering
transf eﬁégiﬂtﬂlsﬂﬁ gwor kpi ece, wherein said plurality of transfer stages
include™at Teast tw transfer stages .noving integrally and sinmultaneously

with each other. 6recthgngotiivefinponedpaikat Usr 3eaVifE MG dt @likahthe workpiece
characterized in that a reversing machine for reversing the wafer is
di sposebctison sashalgear itrassferrageingthegisoe pid enid tgp ring are provided at the transferring
positions as the workpiece receiving/delivering positions in said linear transferring mechanism,
wherein said linear transferring mechanism compnses a plurality of transfer
stages for transferring the workpiece,

wherein said plurality of transfer stages include at least two transfer stages

moving integrally and simultaneous]y with each other.

2. The polishing apparatus according to claim 1, characterized in that said
plurality of polishing units are arranged along a longitudinal direction of said apparatus, and the
plurabty of transferring positions in said linear transferring mechanism are arranged along the

longitudinal direction of said apparatus.

3. The polishing apparatus according to claim 2, characterized in that said

plurality of transfer stages incjude an upper transfer stage and a lower transfer stage.
4. The polishing apparatus according to claim 1, characterized in that the
transferring positions in said linear transferring mechanism include at least one transferring

position in addition to the workpiece receiving/deltvering positions.

5. A polishing apparatus characterized by comprising.
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mechani sm 7. A polishing apparatus according to claim5 or 6, characterized
in that: a |oading/unloading section, a polishing section for polishing a
wafer,.and a cleaning section for cleaning the wafer polished in said
pol i shing section are partitioned by partition walls; and 72l APRA8862006

said first transferrin hani smis_disno i i.d 1 eadi ng/unl oadi ng
section; said sgc&ﬁ&?ﬁaﬁgﬁ‘%ﬁgﬁ ?i“gle}‘r\%ﬁfé |%§1%ﬁ)§°3!p2%d§geﬁ?%§ @%ﬁcg&bpl i shing
section, and sai d jtfjisf HandfedRs BEhbMEMBENAN #M BSe FHosRIIAhrH Fahtd wERANI NY
section. 8. The polishing apparatus according to claim 7. characterized in

that opessctigs for allowng the wafer to pass therethrough are fornmed in
said partition wa ers capabl e of opeping.and.clasin

I1's; and shuyt are .
provided at said édémaﬁ&@f plishing UHP PRSI0\ R FASTerneplires PR, F*hafe said
appar a gordir ghai mf ri.zed. i t [ ‘o “eino
oadi ndrannogan iy Rukdog s Polfine S Bb 3 dob 8ot B8 a9 T b0 rne Sanre st s on
are asseTel 8dinst M@?SﬁﬂﬁﬂﬁEMf&E_oﬁ%Qi@_;ﬂ}‘li%hgta%@e; The polishing apparatus
according to claim?7, characterized in that air is discharged from said
| oadi ng/ unl oadi ng secbn® transeairthgpotdhahismgios émnbifomingahe wsdr dhetverand plgrality
section inde@endentl.%{ of each other. |t. The E;o_l.i shi n a(g)paragus accord(il ng
to cl ai%h BNCHAMALPENPFey PR 2 HECILRPH 2 PFERS éflfiiM\ga_ﬁB’;i REINgF Wi Hf
second LSl SlsFlif: IREAANLATLADALHGS MR RIS RS ind AEGYIRE de | vering
positions for sald Yop rings in"said polishing udits; and’a third
recei vi ng/ del i ver infirsrperh i g delfvering emehanisng dapdsededt iaeriting tb eéiviadued first
bet ween sai d_second transferring nmechanismand said top rings is disposed at
the trdrssErmnhmechisism abhsaidseemd tRpFkpINEdBcsharismArn as@asible dor 1sge P& ired ons.
12. The, pol i shi.n rat us acgog di to .claimb5.. charact.erized, i n that a
Frim e S lBE e, S ot Panisgefe PhPrdey BTCRAEIRESE b iiEbeds o1
i s di sppsednRelween said second receiving/delivering mechani sm and said
cl eani ng devi cés. 13. The polishing apparatus according to claimS5,
characterized in thgluraty of cleaning devices arranged in a predetermined direction;

a third transferring mechanism for transferring the wafer along a direction of an
array of said plurality of cleaning devices; and

a second receiving/delivering mechanism disposed at a position to which said
second transferring mechamism and said third transferring mechanism are accessible for
receiving and delivering the wafer between said second iransferring mechanism and said third
transferring mechanism,

wherein said second transferving mechanism comprises a plurality of wransfer
stages for transferring the workpiece,

wherein said plurality of transfer stages include at least two transfer stages

moving integrally and simultaneously with each other.

6. The polishing apparatus according to claim 5, characterized in that a
reversing machine for reversing the wafer is disposed above said first recelving/delivering

mechanism.

7. A polishing apparatus according o claim 5 or 6, characterized in that
a loading/unloading section, a polishing section for polishing a wafer, and a
cleaning section for cleaning the wafer polished 1n said polishing section are partitioned by

partition walls; and
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transferring direction of the wafer in said second transferring nechani sm
and a transferring direction of the wafer in said third transferring
mechani sm are parallel with each other. 14. The polishing apparatus
according to claim 13, characterized in that a 72 21 APR 2003 APR2¥berring

direction of the waf in said second transferri.n hani s ng. .
tlransf Ier ring di re%’f‘féﬁlt H@“f‘flﬁré’W’éﬁhap‘ﬁ@s]éid&fppﬁcgdrlg Slgﬁglﬁgt?lé?jra}nﬂoﬁgwgéﬁgmns m
are opRogy L&y %%Hglﬁ%}?egﬁecl%isﬂ he &%dség!iﬁgsaﬁp@%n@fﬁh@ BGFRL s di® Rkl m

5, characterized in transferring direction of the wafer in said
first traasfheng neghamahandisposaddn seid clamsfigsactiog. direction of the wafer in
sai d second transferring nmechani smare substantially perpendicular to each
other. 16. A substrate processing apparatus according to claim?2 or 5;

characterized in t . a.shaft is inserted into.a driving .transfer stage
G ven by & drivi nty HscRRR G PPl esromeaneran Gl Rt Hou! it ng
of sai g, 5 It itd R0 Sal HiYERafid-angfer stage is
provi dggﬁg?g&amtgﬁgﬁs ge?trt?ﬁig)s‘g %%g@{ﬁgﬁ ai o@ﬂgg?gsdrﬁégﬁlt]raﬁs%’e? stage. 1 Z A
pol i shi ng appar at ushuttbar aphblei dfeshehyizCmaprlosigdgre @opilded at kdiy plninaf or said
cassettes_arranged along a predetermned direction; a plurality of

pol i shinggeebM@ss-arranged in a predeternined direction; and a |inear

transferring nmechanismfor transferring a wafer between a plurality of
transferring positions along a direction of an array of said plurality of

polishing tables, whepeifshg dppaals hdcansiEehd icNGmMRCBARhSENLANRI theSaid
plurality of transfer stages for transferring the wafer, wherein said

pl ur al ilbgdiof/unl@adsfesegioagesidi polithde atctibeastd tswd tieamsg eecistrages assambiedg
i ntegral 'Z and Tii ngltgneously with each other in a first direction. 18. A
pol i shi'Ag§ %gﬁ? ¥ 05C2%8 i ng to claim 17. characterized in that said
plurality of transfer stages include a transfer stage noving in a second
direction opposite to the first direction. 19. A polishing apparatus
according to cl ai ma8The« halishiigenpEedus acdondibz to claim 7, characterized in that air js

discharged from said loading/unloading section, said polishing section, and said cleaning

section independently of each other.

11. The polishing apparatus accofding 1o claim 5, characterized in that said
transferring  positions  of said  second  transferring  mechanism  include  workpiece
receiving/delivering positions for said top rings in sad polishing units; and

a third receiving/delivering mechanism for receiving and delivering the waler
between said second transferring mechanism and said top rings js disposed at the vansferning

positions as the workpiece receiving/delivenng positions.

12. The polishing apparatus according to claim 5, characterized in that a film
thickness measuring device for measunng a film thickness of the wafer is disposed between said
second receiving/delivering mechanism and said cleaning devices,

13. The polishing apparatus according to claim 5, characterized in that a

transferring direction of the wafer in said second transferring mechanism and a transferring

direction of the wafer in sald third transferring mechanism are parallel with each other

14. The polishing apparatus accerding to claim 13, characterized in that a
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a shaft is inserted into a driving transfer stage driven by a driving
mechani sm a driven transfer stage is fixed to an end of said shaft; and a
stopper for positioning said driven transfer stage is provided at a
transferring 73 21 APR 2006 position for said driven t r ansf et ‘é?gg?émﬁZO A

pol i Shltﬁgséprpﬁd’ %rgaj(ﬁh%f%?é Q2 elg DYy COTRE | PArREridk Hie'e'ﬁﬁﬁirﬁ Yan@fa Wahs@Erring
cassettes arran ongapre etermned direction: a plurality of

pol i shig@ctieb bﬁﬁxeava:faxnmesdld third tpnefdeirermeaedisdi are oppwite t@exthathdrnear
transferring nmechanismfor transferring a wafer between a plurality of
transferring positions along a direction of an array of said plurality of
pol i shing tables, e near transf.errin ris
plurality of trans#lgej %E%tngg‘a}émngo:f’pptaPaé%sPrécrof?lH% ®h a\/r\%f er q‘%r&ef’é satlﬁat
ploural iytan RlyihE aflfdcBbn Séfa%su*aﬁ?l nHd@ar@rﬁrk‘doﬁﬁﬁsféﬁxﬁﬂSﬁw@ihaﬁkﬁﬁ%n@”ﬂ tins LW
transfer stage noving integrally and simultaneousify with each other in &
First direetibh@f.th®dafeh ipohidstactgl appderahg seaboosrdiangsibetactialynp@pendicular to
characterized in that said plurality of transfer stages include an upper
transf el2cBOH®E nmoving in a second direction opposite to the first
direction. 22. A polishing apparatus characterized by conprising: a
plurality of polishing tables; a plurality of cleaning devices arranged in a

predeterm ned diregtiQBipbsaac ﬁobésmarapfgmmfaewrﬁmg tHRENAN &M, feBbracterized in
transferring a wafer along a direction of an array of said pI urality of

cl eani mpadevi ces, said |inear transferri ng nechani smconprising a plurality

of chucking units for chucking.the wor wher.ei n sai | ur al
chucking units i ncPé}éPef[ gtlnqegggtmtp\;kpr I’ﬂi‘lﬁmﬁ T SR STIVGRRY ihg“ ‘l"ﬁumetchﬂégﬁsl y in

the same direction, gfiden yransfer stage is fixed to an end of said shaft; and
a stopper for positicning said driven {ransfer stage is provided at a transferring

position for said driven transfer stage.

17. A polishing epparatus characterized by comprising:

a plurality of wafer cassettes arranged along a predetermined direction;

a plurality of polishing tables arranged in a predetermined direction; and

a linear transferring mechanism for transferring a wafer between a plurality of
transferring posttions along a direction of an array of said plurality of polishing tables,

wherein sald linear transferring mechanism compnses a plurality of transfer
stages for transferring the wafer,

wherein said plurality of transfer stages include at least two transfer stages

moving intezrally and simultaneously with each other in a first direction.

18. A polishing apparatus according to claim 17, characterized in that said
plurality of transfer stages include a transfer stage moving in a second direction opposite to the

first direction.

19. A polishing apparatus according to claim 18, characterized in that:
a shaft is jnserted into a driving transfer stage driven by a driving mechanism;
a driven transfer stage is fixed to an end of said shaft; and

a stopper for positioning said driven transfer stage is provided at 2 transferring
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position for said driven transfer stage.

20. A polishing apparatus characterized by compnsing:

a plurality of wafer cassettes arranged along a predetermined direction,

a plurality of polishing tables arranged in a predetermined direction; and

a linear transferring mechanism for transferring a wafer between a plurality of
transterring positions along a direction of an array of said plurality of polishing tables,

wherein said linear transferring mechanism comprises a plurality of transfer
stages for transferring the water,

wherein said plurality of transfer stages include an upper transfer stage and a

lower transfer stage moving integraliy and simultaneously with each other in a first direction.

21. A polishing apparatus according to claim 20, characterized in that said
plurality of transfer stages include an upper transfer stage moving in a second direction opposite

to the first direction.

22. A polishing apparatus characterized by comprising:

a plurality of polishing tables;

a plurality of cleaning devices arranged in a predetermined direction; and

a linear transferring mechanisin for transferning a wafer along a direction of an
array of said plurality of cleaning devices, said linear ransferving mechanism comprising a
plurality of chucking units for chucking the workpiece,

wherein said plurality of chucking units include at least two chucking umiis

moving simultaneously in the same direction.
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