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pol i shing a workpi ece such as a sem conductor wafer to a flat mrypsep i
finish, and nore particularly to a polishing apparatus having a rotary
transporter for supplying workpieces to a polishing position. 10
Description of the Rel ated Art: pbnisamncoageerarypgevi ce manufacturing
processes,
sem conductor wafer fabrication process, and | ayers formed on

sem conductor devices are polished to a flat mirror finish in 15 a
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The present invention relates to a polishing apparatus for

sem conductor wafers are polished to a flat mrror finish in a

hani cal polishing apparatus. 20 Conventionally, such a

pol i shing appar atus h@hebepmesdesi gnedeasiandedetated pabi shi ngoapppiagus
having a single function of polishing sem conductor wafers. The

sem conduce&pparadier Eonwpiodh shidve deor kpdlecshedeby st S e epdldostivag capparat us
are transported to a next cleaning process by a novable water tank 25
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scription of the Related Art:

In semiconductor device manufacturing processes,

semiconductor wafers are polished to a flat mirror finish in a

semiconductor wafer fabrication process, and layers formed on

semiconductor devices are polished to a flat mirror finish in

a

PT

semiconductor device fabrication process. These polishing

ocesses in the semiconductor wafer fabrication process and the

semiconductor device fabrication process are performed by a

jole]

lishing apparatus, called chemical mechanical polishing

apparatus.

Conventionally, such a polishing apparatus has been

designed as a dedicated polishing apparatus having a single
function of polishing semiconductor wafers. The semiconductor
wafers which have been polished by the polishing apparatus are
transported to a next cleaning process by a movable water tank
containing water in which they are immersed to keep them from
drying during transportation. However, this separated
polishing and cleaning process tends to impair the cleanliness

of a clean room, and the polished semiconductor wafers need to



be transported by an operator or a manually operated transportation neans.
Further, a large installation space is required for two kinds of
apparatuses conprising a polishing apparatus and a cl eani ng apparaiy@égmgma

is used to carry out the 5 subsequent cleaning process. In an effort to
make the polishing process clean and reduce the installation space of the

apparatus, ghiere hps,beeny deyel gpedogopolhshi gg aphanahiis: 1i ChoBeLtay™

both a polishing ~proceSs and a cl eaning process and ry-in

and dry-outy 10, {ypec{ Ofoh hE QUMICT G, SMH,CORAYGERE WRLeLS 1LRELE BphRea dry

condition and renoving polished and cl eaned sem™conductor wafers therefrom

in adry congditi o fEktﬁﬁookbﬁﬁshéﬂdap%9§a99£é§hEBﬂpﬁPB%ﬁétHSpBQEEBQng
single function of polishing sem conductor wafers has been™ 15 inproved to

allow the ¢d APES T adcLéSRIng QPPArathes TRkRt 84 NGB 2Bdcd Rey RAY $RkNg
apparatus and the cl eaning apparatus used in a cleaning process after

pol i shi Rg hawes SMET €BSLHI R OsLSeLHg. capability for thereby reducing the
nunber of the polishing apparatuses used for polishing processes and the

nunber of the 20 cl eanim@napf@batusesnalls thel PSULELiAG D ErWeNtd I and
dedi cated 25 polishing apparatus having a single function of polishing

sem conductmgdwed eftte davs taddurtd can sipagkabfathe mmpacetddierdofre tha sabdegr ee
which is equal to or snmaller than the dry-in and dry-out type polishing

appar at us. ddorebveped ianpbhé stedigcappalr pohs sihiindg: pppdpamasbdiviangolashiingl e
function of polishing sem conductor wafers, the sem conductor wafers which
have been pofdches abyl 4 héepolinglpmyresppadathishat & afr adsyorinezthd diry-oby an
operator or a nmanually 2
10 type for introducing semiconductor wafers therein in a dry
condition and removing polished and cleaned semiconductor wafers
therefrom in a dry condition.
Cn the other hand, the polishing apparatus having a
single function of polishing semiconductor wafers has been
15 improved to allow the cleanliness of a clean room to bemaintained,
and the polishing apparatus aﬁa the cleaning apparatus used in
a cleaning process after polishing have an increased processing
capability for thereby reducing the number of the polishing
apparatuses used for polishing processes and the number of the
20 cleaning apparatuses. As a result, the conventional dedicated
polishing apparatus having a single function of polishing
semiconductor wafers can reduce an installation space thereof
to a degree which is equal to or smaller than the dry-in and
dry-out type polishing apparatus.
25 However, in the dedicated polishing apparatus having
a single function of polishing semiconductor wafers, the

semiconductor wafers which have been polished by the polishing

apparatus are transported still by an operator or a manually




30 SEP 2004 operated transportati on neans, as before. If the transportation
means is automated, then it is difficult to handle the sem conductor
waf ers because the semi conductor wafers are stored in the movable k&P 2004
tank. Thus, the problens are presented by 5 the transportation neans in the
conventional dedicated polishing apparatus. Further, the dry-in and

dry-out typpidtsdiPenspBR2EREUS Mesn8, REWEESHAY aaPah kirkY spek tWhiilont | Me
and unit installation area |ower than the conventional dedicated 10

pol i shing appaatys A0usmatba, nuohen oft apparatgsesuill tHe HAldiE Rbe
processes is large, a large installation space is required, and the

runni ng cosdentifcdnittu @PPARATeIedSahs@hhelderOc Aod AMARY T sTakEe LNYENE ON
It is therefore an object of the present invention to provide a polishing

appar at us Whi ehecapvh®elesedtas ek y- ThHusindher yrobl einy fer § PriedHndtEd by
apparatus, and has a high processing capability per unit time and unit
i nstal | at i atheateankpbrtproocasséargs warkip: ecasestitbnasd Gaii coteklpban shaher s.
Anot her object of the present invention is to provide a polishing
appar at us wpperatans reduce or mnimze the nunber of tines of transfer of
a wor kpi ece such as a sem conductor wafer while the workpiece is
transported from a revaringy dethee doy-nt emd i dgy-Autordips poltikding
present invention, there is provided a polishing apparatus conprising: a
turntabl e HROaRREIHAIIS A rigroces $ bleg, capabplitngreor vhdkdtageaandr kpiéce
and pressing the
installation area lower than the conventional dedicated
10 polishing apparatus. Thus, the number of apparatuses in the
polishing processes is large, a large installation space is

required, and the running cost of the apparatuses is high.

SUMMARY OF THE INVENTION

15 It is therefore an object of the present invention
to provide a polishing apparatus which can be used as a dry-
in and dry-out type polishing apparatus, and has a high processing
capability per unit time and unit installation area for
processing workpieces such as semiconductor wafers.

20 Another object of the present invention is to provide
a polishing apparatus which can reduce or minimize the number
of times of transfer of a workpiece such as a semiconductor wafer
while the workpiece is transported from a reversing device to
a top ring.

25 According to the present invention, there is provided
a polishing apparatus comprising: a turntable having a polishing
surface; a top ring for holding a workpiece and pressing the

workpiece against the polishing surface to polish the workpiece;



wor kpi ece agai nst the polishing surface to polish the workpiece; 3 30 SEP
2004 a rotary transporter disposed in a position which can be accessed y
the top ring and having a plurality of stages positioned on a 0 SEP 7004
predeterm ned circunference froma center of rotation of the rotary
transporter; a plurality of support tables renovably held 5 by the

respect I ve 5Lgges, of 16,4 01 8L KLLANSAOT Lol pbOL - SHORAIIANG A BE KESGes

respectlvely Ya pus ort-table

transferring, t % ki e hat M‘Qv?{‘n&h,? SHRROL Loy 1Pl et@%[b% LA G

Accor di ng € present “i nventTon, 1's possib

required t%hgtop telrnfi Y %H'r%‘ﬁ%fte‘}e%e E%hSQeG'en*EQE"bﬂﬁ]e a:*]r.ﬁfrpo ‘H}d;t‘ﬁteor

wafer, to ring, for thereby greatl y I ncreasli ng

pr ocessed w&gq_lyee%ns% 4Rt H10Ba 1118 of Y ¥hp1ba @eri%@éﬁi%; 814

enbodi nent, the “pol |sh|ng apparatus 15°furth conprises a revers

device for Hﬁ%ﬁé%é’%é&‘@wé"@'&ﬁ@b%‘@f tﬁad:@talf)f ‘c%énfsﬁbr‘t%&tf&f»l's Yo \6'1'91% the
support tabl"e and transferring the workpi ece between the support table and

the reversjg¥kplad&e reEpleet ibvka t;r anaf £pudhed gemi @@f‘@'yééply\&ﬁé\ﬁfng?l?th% 20
wor kpi ece to be polished fromthe reversing device to the top ring can be

perfornmed yugdier Mahen eSap@frianisdielres netBy al nkheldk bBYwkBe 185 Reghore
stages of the rotary transporter. Thus, for exanple, the transfer of the

sem conducttbMafaid beiavessp thiengl i fter and the rotary transporter or
between the rotary 25 transporter and the pusher nay be elimnated to
prevent dust from beiagqgeherqated thed ppreevert inkentdmincoridudtsoposafien ef r om
bei ng danaged due to transfer error or clanping error.

10 to shorten the time required to transfer a workpiece to be
polished, such as a semiconductor wafer, to the top ring, for
thereby greatly increasing the number of processed workpieces
per unit time, i.e., throughput.

In a preferred embodiment, the polishing apparatus

15 further comprises a reversing device for reversing the
workpiece; and a lifter for vertically moving the support table
and transferring the workpiece between the support table and the
reversing device.

Thus, the transfer of a semiconductor wafer as a

20 workpiece to be polished from the reversing device tc the top
ring can be performed by the wafer support tables removably held
by the respective stages of the rotary transporter. Thus, for
example, the transfer of the semiconductor wafer between the
lifter and the rotary transporter or between the rotary

25 transporter and the pusher may be eliminated to prevent dust from
being generated and prevent the semiconductor wafer from being

damaged due to transfer error or clamping error.

In a preferred embodiment, a plurality of the support



In a preferred enbodiment, a plurality of the support 4 3 0 SEP 2004 tabl es
conprise a | oadi ng support table for hol ding the workpi ece to be polished
and an unl oadi ng support table for holding the workpiece which hasibeep 704
polished. Wth the above arrangenent, the sem conductor wafer 5 to be
polished is transferred not fromthe pusher but fromthe |oading wafer

support tabhg1kq ddifpt PP bl I¥ad AN sLBERR! + SHEL £o3800 CONYYTHY wHBES o b8

transferred fromthe top ring not"to the pusher but to the unloadi ng wafer

support tabhepeTRHS i shBA ah@aghngnPéa&BﬁgSEH%EQPQUESQEe“@&PrhéPle& a2y
ring, and the 10 unl oading of the sem cohductor wafer fromthe top ring are

conduct ed P¥rkpspeet ke dh &S s( PeesO nemes). , i.e. the support table, and
hence the abrasive liquid or the |ike attached to the polished

sem conductor waf er i @iphevieatashvd QPr@igashetitt a¢hedsehPcan@QEEBR FAPEOT t
menber for perform ng | oadi ng and unl oadi ng 15 of the sem conductor wafer.

As a resul to bbepsDi sHedli e alHpsiaered irpt & r@m tthe bukBerSbiet fabhached to
t he sem conductor wafer to be polished, and does not cause damage to the
sem conducloadiwaf eafee beppokitshadlel noatheetepr eiingrbadkd mené , pd heskied ar y
transporter 20 conprises a plurality of guide bl ocks provided

ci rcunf er esemakbyduatocevbfien istterarsd femrededclomotheheostraiges nfodr toetinw abl y
hol ding the support table. In a preferred enbodi nent, the guide bl ock has
at | east puehefr dmt rvertlsarfnteadbnghwhisra sugperdd tsalrlfeace Thars, 2&he
centering action and an outer surface which has a tapered surface for
centering deefdong Wit thehesemovandnstogeneher tentéei fgrofrineg suppothe

10 unloading of the semiconductor wafer from the top ring are
conducted by respective jigs (or components), i.e. the support
table, and hence the abrasive liquid or the like attached to the
polished semiconductor wafer is prevented from being attached
to a common support member for performing loading and unlocading

15 of the semiceonductor wafer. As aresult, the solidified abrasive
liquid or the like is not attached to the semiconductor wafer
to be polished, and does not cause damage to the semiconductor
wafer to be polished.

In a preferred embodiment, the rotary transporter

20 comprises aplurality of guide blocks provided circumferentially
at certain intervals on each of the stages for removably holding
the support table.

In a preferred embodiment, the guide block has at
least one of an inner surface which has a tapered surface for

25 centering action and an outer surface which has a tapered surface
for centering action.

With the above arrangement, centering of the support

table with respect to the guide blocks can be performed by the



table with respect to the guide bl ocks can be perforned by the 5 3 0 SEP
2004 tapered surface. In a preferred enbodi nent, each of the top ri g

angul arly novabl e about a rotating shaft to a position over one of J ﬁé QML
turntabl es and a position over one of the stages of the 5 rotary
transporter. The above and ot her objects, features, and advantages of the
present in éfghvgdgfgﬁgone apparent fromthe follomﬁng descri ption when

taken in conjunction wth the acconpanying draw ngs which |IIustrate

preferred enmbodi ments 1f of hecpEesent enmﬂgdkﬂ¥ﬁet'é’£‘cﬁyof\’a%é)ftlo§f 18R EF
DESCRI PTI ON OF THE DRAMVN FIG 1 1is aplan view show ng a yout o

various COIRANAIMI, fovdai@ heBLRYa aRPAI LIS AeEY EbNg 5@%9&&%%%% 15

of the present invention; FIG 2 is an elevational view showng th

rel ationshigr bRt weeh tiaha dsOBnk B9p388t L bg &%v'éf‘t@rpé%ff tHLsRides 3 VR cal
cross-sectional view showing a structure of a wafer support table, the

|l eft hasf afo A dibr 2 shows the wafer support table held by a rotary
transporter, and the right half of the drawi ng shows the wafer support
table held by a pushame &bévehridsothel abj\ecw shestdgethandbai¥ntages
transporter and the wafer support tables; 25 FIG 5 is a cross-sectional
vi ew t aken cefl bhg premere AnvehtEloG wi]ll Hde&®meb Apphrenghf 66 aitee ¥ellbaahg
cross-sectional views show ng ot her wafer support tables;
description when taken in conjunction with the accompanying
drawings which illustrate preferred embodiments of the present

10 invention by way of example.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a plan view showing a layout of various
components of a polishing apparatus according to an embodiment
15 of the present invention;
FIG. 2isanelevational view showing the relationship
between the top ring and the turntables;
FIG. 3 is a vertical cross-sectional view showing a
structure of a wafer support table, the left half of the drawing
20 shows the wafer support table held by a rotary transporter, and
the right half of the drawing shows the wafer support table held
by a pusher;
FIG. 4 is a plan view showing the rotary transporter
and the wafer support tables;
25 FIG. 5 is a cross—-sectional view taken along line A-A
of FIG. 4;
FIGS. 6A through 6C are vertical cross-sectional

views showing other wafer suppbrt tables;



6 3 0 SEP 7004 5 FIG 7 is a vertical cross-sectional view of the lifter;
FIG 8 is a vertical cross-sectional view showing the relationship between
the lifter and the wafer support table; FIG 9 is a vertical 30 SEP 2004
cross-sectional view of the pusher; FIG 10 is a vertical cross-sectional
view showi ng the relationship between the pusher and the wafer support

table; FIGS. 11A throygh 11f igeas%%tcjaﬁl yéﬁov%_s%heo&&n&b%’fu?%%%gegrgo
e i Shed, he

Ses

S
in which the sem conductor wafér, to bé polis rsimng
device is trgnsf.erred to the wafer support table, and then the wafer
support tabl'e is transferred to the rotary transporter; FIGS. 12A through

12F are schematic vi eﬁ@'hg\l\'{%}igs‘?l%gti%%} S:rr%%%s—ﬁezﬂv\% whi Q}ﬂeagsfr%o‘figbq Lhe,

sem conductor wafer, to be po er supp

transferre ish SHishese . g r eggég’ i )
show ng thg:etl%r%lgglsses %\eﬁ%% %%\%A%)ioﬁgﬁe%‘%gfnn%oﬁ%ﬁ%?or ?gr{ ﬁéﬁéeby
the top ring is trangfeyred 1o bheewaligh SuRAd- dalllignand, i HgnsEhe 20

waf er support table is transferred to the rotary transporter; and 25 FIG
14 is a schersd:c; el evational view showing the rotary transporter and the
conmponents associated with the rotary transporter. DETAILED DESCRI PTI ON OF
THE PREFERRED EMBODI MENES A(pdlsi shivegtappar arussaceerdona 1t 912w eRbadhgent
° the relationship between the pusher and the wafer support table;
FIGS. 11A through 11F are schematic views showing the
10 processes in which the semiconductor wafer, to be polished, held
by the reversing device is transferred to the wafer support table,
and then the wafer support table is transferred to the rotary
transporter;

FIGS. 12A through 12F are schematic views showing the

15 processes in which the semiconductor wafer, to be polished, held
by the wafer support table is transferred to the pusher;

FIGS. 13A through 13F are schematic views showing the
processes in which the polished semiconductor wafer held by the
top ring is transferred to the wafer support table, and then the

20 wafer support table is transferred to the rotary transporter;
and

FIG. 14 is a schematic elevational view showing the
rotary transporter and the components associated with the rotary

- transporter.
25
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

A polishing apparatus according to an embodiment of

the present invention will be described below with reference to



the present invention will be described belowwth reference to 7 3 0 SEP
2094 FIGS. 1 through 14. FIG 1 shows a | ayout of various conponents of a
pol i shi ng apparatus according to the present invention. As shown in Flf%SEPZNH
a polishing apparatus according 5 to the present invention conprises 70

| oad-unl oad stages 2 each for placing a wafer cassette 1 which
accommodat @358 Pljur@yduyh afs sem conductor wafers. The |oad-unl oad stage 2
may have a nmechanismfor raising and |lowering the wafer cassette 1. A

transfer robot 4 havipgctwa hands is Pé?dﬁﬁileOQarr%bh% Eompddeaitsl &£ hg
transfer robot 4 can nove along the rails 3 and access the respective

waf er cassgblie@shln@ s rH-AsRe ddota dierfl o haad prdRERs ihvehidi &l eani ng
apparatuses 5 and are disposed at the opposite side of the wafer
cassettes 1 with respaet shewhhenreid s 11,5a3pel ikhényr appheatnobotcdrdThe
cl eani ng apparatuses 5 and 6 are disposed at positions that can be
accessesl byottiee pardenaf itvent isnrshpr isezof odr 1Baidneen dakies t se §l2eantng

apparatuses 5 and 6 and at a position that can be accessed by the transfer

robot 4, fbherelisipgow dedea wakeetstali ¥hidh aavomgofioteswafplusappoyt s

20 7, 8, 9 and 10. An area B in which the cleaning apparatuses 5 and 6 and
t he waf er stfatsieori cshdvantorg wadfensaf eTheupgpedt-sinld o8] steaaywad 2 Ihyarteade sposed
and an area A in which the wafer cassettes 1 and the transfer robot 4 are
di sposed amecpantiism dred hyiaiparandi bawebsingl ithed wed erthatagdatttd ehnl i Aess

of the area B and the area A can be separated. The partition wall 14 has
an openi ngtfansélronPhgt s&wdandirporan@s ers provpass eherathy cugh, that a
ShUtte{olltkg transfer robot 4 can move along the rails 3 and access the
respective wafer cassettes 1 on the respective load-unload
stages 2.

Two cleaning apparatuses 5 and 6 are disposed at the
opposite side of the wafer cassettes 1 with respect to the rails
15 3 of the transfer robot 4. The cleaning apparatuses 5 and 6 are
disposed at positions that can be accessed by the hands of the
transfer robot 4. Between the two cleaning apparatuses 5 and
6 and at a position that can be accessed by the transfer robot
4, there is provided a wafer station 50 having four wafer supports

20 7, 8, 9 and 10.
An area B in which the cleaning apparatuses 5 and 6
and the wafer station 50 having the wafer supports 7, 8, 9 and
10 are disposed and an area A in which the wafer cassettes 1 and
the transfer robot 4 are disposed are partitioned by a partition
25 wall 14 so that the cleanliness of the area B and the area A can
be separated. The partition wall 14 has an opening for allowing

semiconductor wafers to pass therethrough, and a shutter 11 is

provided at the opening of the partition wall 14. A transfer



provi ded at the opening of the partition wall 14. A transfer 8 3 0 SEP 2004
robot 20 is disposed at a position where the transfer robot 20 aﬂgﬁg%gm
the cl eaning apparatus 5 and the three wafer supports 7, 9 and 10

transfer robot 21 is disposed at a position where the transfer robot 21
can access the cleaning apparatus 5 6 and the three wafer supports 8, 9

and 10. A glgaRi ng a@paé%%e%ks d%é??ﬁfé’ﬂ d@rém@c% h&f%rans 258U o' he

cl eani ng apparatus 5 and accessi bl e ot 20,

and anot herca¢| 88RERY AR ALAS abi,ar%'t %%%%@tth% PRSLLI %glstﬂpg Fer

t he cl eaning apparatus 6 and 10 accessible t he hands o

robot 21. Al ot Reacheankng APPAEALHEESr Shob 21221@&5%%5&&1% gesﬁ‘ie 0”5
7, 8 9 and 10 of the wafer station 50, and the transfer

are pl acedwheriehahdy @aabs fEe YRS We da Lheesar QﬁeBc'l%aﬁq_ln'és faﬁga?rgt%% t 0
be |l ower than the pressure in the 15 area A Each of the cleaning

appar atsise$ 2adanthedrecapaide sipsteant pow koid sorfaces of a .
sem conductor wafer. The polishing apparatus has a housing 46 for encl osing

various conponents theér eilreanihey hosd mgrkd ZDNsE | dUEeSsafl a€ngl pskAdion
structure. The interior of the housing 46 is 20 partitioned into a
plurality efljecwmper toeths drearhanbepparéitnel idintathessibas ¥y antk Banhy
partitions 14, 15, 16, 24 and 47. A polishing chanber separated fromthe
area B by viethgatransfrrwabbo2420s dmd nehtheend dlsdrumdeppdingtdad 2i3nte t wo
areas 25 C and D by the partition wall 47. In each of the two areas C and
D, there afldéspos@diad aviersieinabidscentdta thp cleaning agpdhitus & and

sem conduct or wafer and pressing the sem conduct or
10 accessible by the hands of the transfer robot 21.

All the cleaning apparatuses 5, 6, 22 and 23, the wafer
supports 7, 8, 9 and 10 of the wafer station 50, and the transfer
robots 20 and 21 are placed in the area B. The pressure in the
area B is adjusted so as to be lower than the pressure in the

15 area A. Each of the cleaning apparatuses 22 and 23 is capable
0of cleaning both surfaces of a semiconductor wafer.

The polishing apparatus has a housing 46 for enclosing
various components therein. The housing 46 constitutes an
enclosing structure. The interior of the housing 46 1is

20 partitioned into a plurality of compartments or chambers
{(including the areas A and B) by partitions 14, 15, 16, 24 and
47,
A polishing chamber separated from the area B by the
partitionwall 24 is formed, and is further divided into two areas
25 € and D by the partition wall 47. 1In each of the two areas C
and D, there are provided two turntables, and a top ring for
holding a semiconductor wafer and pressing the semiconductor

wafer against the turntables. [That is, the turntables 34 and



waf er against the turntables. [That is, the turntables 34 and 9 3 0 SEP
2004 36 are provided in the area C, and the turntables 35 and 37 are
provided in the area D. Further, the top ring 32 is provided ingmgglgmea C

and the top ring 33 is provided in the area D.] An abrasive liquid nozzle
40 for supplying an abrasive liquid 5 to the turntable 34 in the area C and

a dresser 3% Lot fressiag hNG WAL bl e 34 2re flsposproidhe pra,C. A

abrasive |iqul suppl yirig an abrasive

Lurnt bl e o DAY A JEERRL. 0,1 Eepsh A0 et Ui g 30

are dispo € area ser for dres he“t uirn

in the area Cii 1,.SPRO i e ea d. 49 f sipng the
turntabl e %? itrlll%t %er%%r Z;g%gdlqst%%i ;E%@sg&gigné?’hégag%g%&%%dF?& %Ees%(%%é Phg

rel ationshinp, Qe (S pTe ] ae -t atablgs ad .36,
rel ationship Egﬁﬁia?%lﬁi'éyﬁéb rﬁﬁg%QSQgﬁdQ?ﬁgmggbﬁtgglggéggggﬁdﬁﬁglgg t he

same assthab @he thentapiki 89 37 @nd ke tuaﬂaas)lﬁ%%@@? 36 ASeshoug 1N
FIG 2, the topring 32 is supported froma top ring head 31 by a top

ring drivetpRathirltaWhiechs isrd atidbakles idhed Rebl 89 NGAdL3hsive $URROAt ed
by a support shaft 92 which can be angularly 20 positioned, and the top

ring 32 camoagaesait kert suppabing 34 ks Bhe 1HfH 835 ehe38ukrhtalRROBEEd
froma dresser head 94 by a dresser drive shaft 93 which is rotatable. The

dresser heagh 9%e &BesUPRYA addbyse8r BWHar HyeposShli oah & iy 3sshakt 95
for noving the dresser 38 between a standby position and a dressing 25

posi ti on oddrspicsed innthdlarsd4D . The diresssar 448f o5 didddiatd thestuppataBlef rom
a dresser head 97 by a dresser drive shaft 96 which is rotatable. The
dresset0 hedé 97 tsesampord é¢ Byspnsadgimarie/ area C, and a dresser 49 for
dressing the turntable 37 in the area D is disposed in the area
D.
FIG. 2 shows the relationship between the top ring
32 and the turntables 34 and 36. The relationship between the
15 top ring 33 and the turntables 35 and 37 is the same as that of
thé top ring 32 and the turntables 34 and 36. As shown in FIG.
2, the top ring 32 is supported from a top ring head 31 by a top
ring drive shaft 91 which is rotatable. The top ring head 31
is supported by a support shaft 92 which can be angularly
20 positioned, and the top ring 32 can access the turntables 34 and
36. The dresser 38 is supported from a dresser head 94 by a
dresser drive shaft 93 which is rotatable. The dresser head 94
is supported by an angularly positionable support shaft 95 for
moving the dresser 38 between a standby position and a dressing
25 position over the turntable 34. The dresser 48 is similarly
supported from a dresser head 97 by a dresser drive shaft 96 which

is rotatable. The dresser head 97 is supported by an angularly

positionable support shaft 98 for moving the dresser 48 between

10



posi ti onabl e support shaft 98 for noving the dresser 48 between 10 3 0 SEP
2004 a standby position and a dressing position over the turntabl e} B6P At
shown in FIG 1, in the area C separated fromthe area B by the partition
wal | 24 and at a position that can be 5 accessed by the hands of the
transfer robot 20, there is provided a reversing device 28 for reversing a

sem conduchost+¥AkBY, p88dtish anBOSi 4188sihat p68NLhEnasGESSER ds
of the transfer rgbgt 21, there iIs prO\S/i dgdpa reve?s?ngl?dev?(%ué]gfa?g?
reversing 3g.sem conductor wafer. The partition wall 24 between the area 10

B and the areas C, D has two openings each for allow ng sem conductor

waf ers to pass theret Asosigbun o Fafe Whi,Chni Shelsfitba Ok ebaanskel kBl $HE
sem conductor wafer to or fromthe reversing device 28 and the ot her of

which is usedafBrbyransfpartngibhewasenbgoadyCher awabeitlonothhtofxh hse
reversing device 28 . 15 Shutters 25 and 26 are provided at the respective

openi ngs ohccébeepasy ithiconanas lo 24he Thearn eFer Siopd tden| cafke X8 iangr@8i dbave a
chuck mechani smfor chucking a senm conductor wafer, a reversing mechanism

for rever sangeweseimgodeict®r2 Svefoar resed sd ndl aseaineonddatebrwah eerdesegt i ng
sensor for detecting whether the chuck mechani sm chucks a sem conduct or
waf er or nat,a paspecin wiat ciEhebéransé esed dbptt R0 hiah@zSbEr 8hé8 transfer
sem conductor wafer to the reversing device 28, and the transfer robot 21
transf ers nobkehi Zonddctrer inairxrvided kereeeesshogialeite @ 28for2bever Oy y
transporter 27 is disposed bel ow the reversing devices 28 and 28' and the
top rings 328epHceBduecber wabenf erfin@pagdriitdondwetldr 2dabetsebnt teermtéw
cl eani ng chanber
100 B and the areas C, D has two openings each for allowing
semiconductor wafers to pass therethrough, one of which is used
for transferring the semiconductor wafer to or from the reversing
device 28 and the other of which is used for transferring the
semiconductor wafer to or from the reversing device 28’.
15 Shutters 25 and 26 are provided at the respective openings of
the partition wall 24.

The reversing devices 28 and 28’ have a chuck
mechanism for chucking a semiconductor wafer, a reversing
mechanism for reversing a semiconductor wafer, and a

20 semiconductor wafer detecting sensor for detecting whether the
chuck mechanism chucks a semiconductor wafer or not,
respectively. The transfer robot 20 transfers a semiconductor
wafer to the reversing device 28, and the transfer robot 21
transfers a semiconductor wafer to the reversing device 28'.

25 A rotary transporter 27 is disposed below the
reversing devices 28 and 28’ and the top rings 32 and 33, for

transferring semiconductor wafers between the cleaning chamber

(area B) and the polishing chamber (areas C and D). The rotary

11



(area B) and the polishing chanber (areas C and D) . The rotary 11 3 0 SEP
2004 transporter 27 has four stages for placing a sem conductor ya

equal angular intervals, and can hold a plurality of sem conductor waters

and a plurality of support tables thereon at the sane tine. 5 FIG 3 shows
a structure of a ring-shaped wafer support table 600. In FIG 3, the left

hal f of the draw n% shows. the wafer pgort table held by a rotary

transport er TP REST (4 GRESHEIY T @ftatgﬁé P BB IS 19Hb RsS THEC QR ef Lt adrer
table held b a pusher. As shown in FIG 3, the wafer support table 600
has 10 a weft %&g'orfmgﬁil?&el%fﬁﬁr‘éﬂl%m Gﬁﬁercéﬁrf}%@tﬁerqu%ﬁy pledci ng

a sem conduct or wa 101 and hol he sem co duct or 101, and a

t aper ed sur?ee{%le %‘b‘%u%ff ’ér‘?"%ﬂ?%ﬁ aé'ﬁir Ei}ufﬁiﬁﬁg %fp%‘ﬂﬂﬁ)m [pereon
centering tl fer sup, ort table 600 with respect to guide blocks 610
provi ded ort’ a " of 2 T‘?\e %If’%ges. 15 Further, the wafer support table 600 has

h d f 60 f t f f t t II
another ot aper od SUT1 5610 903 el LEnEL SUCBEC Al SOl phof,2Uha R 2R 7
Chown) . T 4@%@?*@% B30t The Fard ?%%s?#%‘%@# oot s gy%bi

whi ch pins, 620 Mel¢ I 7 f (A d
Ihgf gs 66% |nto vﬁu C I%_ﬁ#s 1 proé\)?n(gé%rﬁy %T{I%R_. ter ans%’t erSUSlheregrhean
fitted (in Hde :fraltfh%fpt'ﬁ e&rg‘sg%lgg fp]% 95@§é %%%%%&egaﬂfé 9 dne ol es

605 is shown)” . The holes he pins serve to pre ent

the wafer &ﬁﬁﬂeﬂ ablg %ﬁo@%olﬁrﬁmab% ngu'i@t@éfé’r Widhd BSRed & %otohﬁ
rotary transporter, and the pusher (or the lifter), respectively
sem conductpryaed er swppehthasrkges EpansRordiedipper surface thereof for
placing a semiconductor wafer 101 and holding the semiconductor
wafer 101, and a tapered surface 602 at an outer surface thereof
for automatically centering the wafer support table 600 with
respect to guide blocks 610 provided on each of the stages.
15 Further, the wafer support table 600 has another tapered surface
603 at an inner surface thereof for automatically centering the
wafer support table 600 with respect to the lifter or the pusher
(in FIG. 3, the pusher 30 engaged with the tapered surface 603
is shown). The lower surface of the wafer support table 600 has
20 holes 604 into which pins 620 provided on the rotary transporter
27 are fitted, and holes 605 into which pins 621 provided on the
lifter or the pusher are fitted (in FIG. 3, the pusher 30 having
the pins 621 fitted intoc the holes 605 is shown). The holes 604,
605 and the pins 620, 621 serve to prevent the wafer support table
25 600 from being rotated with respect to the rotary transporter,
and the pusher (or the lifter), respectively.
The semiconductor wafer which has been transported

to the reversing device 28 or 28’ is transferred to the wafer

12



to the reversing device 28 or 28 is transferred to the wafer 12 3 0 SEP
2004 support table 600 placed on the lifter 29 or 29' by actuating the
lifter 29 or 29' disposed below the rotary transporter 27 when thejgerf ¢l
of the stage of the rotary transporter 27 is aligned with the center of
the sem conductor wafer held by the 5 reversing device 28 or 28 The

Con! Sonc Bl A S SR Ly IMPOLESL ! 0ol B YA eT HERE h%ﬁl)?t
table 600 LS9t 3y T 3SPRILEn-2h B LOvEY ngogagylb LRLpRg gt

ZP:gzeg}c?n$fctor waf er ang&;h tg@ﬁéégrggg ng}{SP ?$|9 the
top ring 3 g{% o{ a{| ngetphe r%{(gr transpor"il 3? E%’E an "angl'e
At this tiy g‘;%éci‘%l&ﬁlptgb”gen%ér%f%é Sse‘?&sét Cg.g’gﬂllata% xte e rch

transporter ore y a sw ng notion sem C uctor
wafer ig tnanshalst dte%%é‘ﬁra Wit g - t hermafery éth D)= %OQ:hfl'{:?l”hEQe
rotary transporter 27 to e pusher 30 or 30" an I na Iy only the

sem conduc Qe Mafyeln sdodr id AR @i halr@ ! REPHBR +f 't@%l%z 600, %% gh@ Eh% %
or el ow

the top ring 32 is shown) by actuating the pusher 3 | spose

20 the rot gy obr 28SPOEt F ardr ¥heBq v Lamd £ 0fh the tw%ﬁ’erﬂ Bg pPerer ta%@e' S
aligned with the center of the sem conductor wafer placed on the wafer

support talkhoe &R0 thR e et AAnSHRIFERE LIr be71olke isgnieaendugter vaf 8k
transferred to the top ring 32 or 33 is held under vacuum by a vacuum

attracti on2gechanTee s@biebnfihetdbppwa f&f a3l Whe3da fAd subaidsorkhed et 600he

turntable 34 or 35. Thereafter, the sem conductor wafer is polished by a

pol i shimg plrfccEeonorips isiagy afpohé shitagyctohhsporaegrihdimkgtransported
to a position below the top ring 32 or 33 by rotating the rotary
transporter 27 by an angle of 90° . At this time, the top ring
32 or 33 is positioned above the rotary transporter 27 beforehand
by a swing motion thereof.

15 The semiconductor wafer is transferred together with
the wafer support table 600 from the rotary transporter 27 to
the pusher 30 or 30’ and finally only the semiconductor wafer
is transferred to the top ring 32 or 33 (in FIG. 3, the top ring
32 is shown) by actuating the pusher 30 or 30’ disposed below

20 the rotary transporter 27 when the center of the top ring 32 or
33 is aligned with the center of the semiconducter wafer placed
on the wafer support table 600 on the rotary transporter 27.

The semiconductor wafer transferred to the top ring
32 or 33 is held under vacuum by a vacuum attraction mechanism

25 of the top ring 32 or 33, and transported to the turntable 34
or 35. Thereafter, the semiconductor wafer is polished by a
polishing surface comprising a polishing cloth or a grinding

stone (or a fixed abrasive plate) attached on the turntable 34

13



stone (or a fixed abrasive plate) attached on the turntable 34 13 30 SEP
2004 or 35. The second turntables 36 and 37 are di sposed at posibi?E% Lthat
can be accessed by the top rings 32 and 33, respectively. W t hith l
arrangenment, a primary polishing of the sem conductor wafer can be
conducted by the first turntable 34, and then a 5 secondary polishing of

TR RN Bt 5 AL ol LR Ll
conducs o g SO AULBEOLS O TSR0 HEBHERYr,

pol i shi ng Nsem condu

turntable ﬁt%4 Rt 35,10 %Qé ¢ Cas rl ge %ffs ﬁﬁSQﬁfE.rnEQR# Bﬁ§u8§2§

has a sma |ane er I'S |hg f1¥ st turn

Chan_apol P 2R EAg C%Q‘ﬁt‘fqeo %%tgfdﬁaﬁﬁﬁf?%%%ﬁg ST R
t her eby, couduch, A i/ %hﬁﬁ%}tﬁp {16, 9EnkiBE AR GOPOUCLAY LUBLERy Chche

ot her hand t he poI| ng C I'ng a shorter elng ch eaper

than the gggndtﬂe S$986nd ( oy thedi éeéaabramvc%frmaaé Q)elgsl g%%chggl@ggwe

first turntable 34 or 35 to thereby conduct a nis hi ng

sem conduchen 1Wafigly ofithard aNdSRic %éfélzaéé@rbémc‘z’oﬁ@@é'ﬁéd éﬁ the
runni ng cost of the polishing apparatus. The sem conductor wafer i ch has

been poliskedons thehtbRa@d BE bHe3T eVAHSItHET@HL8e28nAkrd8poilAshRagr 8YEr se
route to the above. The sem conductor wafer returned to the reversing

device 28 @he28emi&ohdng®drbyaper ecabey condabestcs)y X aigpkise@dtdbnt aBMe
rinsing nozzles. Further, the sem conductor wafer holding surface of the

top ring 33400r335fr anm whichctbe, sehcorthe secondaternbablbe®d dredoVREsi S
al so cl eaned by pure water or chem cals
a smaller-diameter polishing surface than the first turntable
34 or 35, a grinding stone (or a fixed abrasive plate) which is
more expensive than a polishing cloth is attached to the second
turntable 36 or 37 to thereby conduct a primary polishing of the
15 semiconductor wafer. On the other hand, the polishing cloth
having a shorter life but being cheaper than the grinding stone
{(or the fixed abrasive plate) is attached to the first turntable
34 or 35 to thereby conduct a finish polishing of the
semiconductor wafer. Thisarrangementor utilizationmay reduce
20 the running cost of the polishing apparatus.

The semiconductor wafer which has been polished is
returned to the reversing device 28 or 28’ in the reverse route
to the above. The semiconductor wafer returned to the reversing
device 28 or 28’ is rinsed by pure water or chemicals supplied

25 from rinsing nozzles. Further, the semiconductor wafer holding
surface of the top ring 32 or 33 from which the semiconductor

wafer has been removed is also cleaned by pure water or chemicals

supplied from cleaning nozzles.

14




supplied from cl eani ng nozzl es.

or 281,
in FIG

14 3 0 SEP 2004 On the right side of FIG
2, the relationship of the rotary transporter 27, the reversing device 28

the lifter 29 or 291, and the pusher 30 or 30" is shown. PsSghoija
2, the reversing device 28 or 28 is disposed above the rotary 5

transporter 27, and the pusher 30 or 30' is disposed belowthe rotary

transporter 27. WAFERRURRERT: JABLE ANR RPEARY, TRANSH f.ollow ng
description, the top ring 32,l he %eversingﬁh%Vice fgSQﬁiéé%éggfﬁg§%§nd

the pusher 133 Anetvafdpot@ehor7 expleapall p8: f dANRS 85 APSEat i g,

and 5 show the rel ationship between the rotafry transporter 27 an

s ¢

waf er suppedt crabbes 668, tR8GHKar Bd Dr 80P 88 ¥HEHH Show LOtary
transporter 27 and the mafer%)supﬁ%rt tébles and FI G 59$%anﬂﬂﬁlnA%%b_

cross-sect iqnahevirewetrakay akoneelds! bpezdve A OfqiRGsh aﬁ%v%h%ﬂ%eggtgkgs' 4

and 5, the wafer support table 600 has a wafer support surface

1 at"an

upper ssir f acenshareaf Z0r aphaehegpasaer sonskciEr Ak LALARG 1B ¢hag
the sem conductor wafer 101, and a tapered surface 602 at an outer

surface theosairyf drreauterrddrcaldy centering the wafer support 20 table 600

Wi th respect to guide blocks 610 by tapered surfaces 611 of the guide
bl ocks 610WAFER [$&IFPQRT: TAH1ldl AUpRITARMIIFRANGOIRTERS anot her tapered
surface 603 at an inner surface thereof for automatically centering the

waf er support table 630 Whehfoléopéry tlescheplibner the appt kénpusher tB8 and
the lifter 29 or the pusher 30. The wafer support

for being supported 25 by _
tabl e 600 ITENGRHTINY MEEI Cce 28nd thehadd f4epr 8Peendonhexperteng30paasdhypefir om

t he ou&gr %eriphery of the wafer support surface 601 for

15

20

23

or explanation of transfer operation.

FIGS. 4 and 5 show the relationship between the rotary
transporter 27 and the wafer support tables 600, and FIG. 4 is
a plan view showing the rotary transporter 27 and the wafer
support tables and FIG. 5 is a cross-sectional view taken along
line A-A of FIG. 4. As shown in FIGS. 4 and 5, the wafer support
table 600 has a wafer support surface 601 at an upper surface
thereof for placing a semiconductor wafer 101 and holding the
semiconductor wafer 101, and a tapered surface 602 at an outer
surface thereof for automatically centering the wafer support
table 600 with respect to guide blocks 610 by tapered surfaces
611 of the guide blocks 610. Further, the wafer support table
600 has another tapered surface 603 at an inner surface thereof
for automatically centering the wafer support table 600 with
respect to the lifter 29 or the pusher 30 and for being supported
by the lifter 29 or the pusher 30. The wafer support table 600
shown in FIGS. 4 and 5 has a projection extending upwardly from
the outer periphery of the wafer support surface 601 for

preventing the semiconductor wafer 101 from being dislodged

15



preventing the sem conductor wafer 101 from being di sl odged 15 30 SEP 2004
therefrom In place of the projection, as shown in FIG 6C, a plurality of
pins 622 which are projectable upwardly fromthe wafer support sgg@gpqmﬁ01
by springs 623 may be provided around the wafer support surface . I'n
this case, when the top ring 5 32 holds the sem conductor wafer 101 under

vacuum -t e xRk 032 afepietagtetnbron s dec vl era WARAL Syiace 01,

against urging force o e springs fornhno ob f
nbodi nent t I W e.
ouever | ab Shomtin o TG 2 AT BRE P%gﬂ%éﬁf‘é?ﬁ%up%mdl%a o .
b f r.ed e |

adial Ty | e R e et R e R PPy i Mt e PR,
reduci ng at@l%nu@%rasﬁapagttwgﬁgfseg el CW%&E%&@&%&Q&@@ ?’heé fer

support surface 601 and di scharging an abrasive Iiquird 15 transfe rom

the sen COBQUEBQHSWﬁérséﬂléoﬁ@Qc%i"a&h?& 191t QBdeYel £EuSHPPHL WS ¢36e 6
01 snmoothly therefrom The wafer support surface 601 is not required to be

provided i ara kukhkactietcaabaremns valfssushipperef stheavaiarl supnerst habhag and
may be provided at three locations, or preferably six locations in‘a 20

ci rcunf er efoirale diff exid prigd ea3 tdechwd efosuppeOrébsedtee 600 has the
holes 604 into which the pins 620 provided on the rotary transporter 27
are fitted. Conversel ¥n thésvwafiesd stueEpor ttHeabbE cirayuppyet punsfacad tthe s
rotary transporter may have holes into which the pins 25 on the wafer
support tallcaparsed idft edf1kar shefacehe Raberer suppEhowralilre FAIGS .t B& aatary
transporter nmay have notches or teeth which engage with one anot her.

10 6B, the wafer support surface 601 may be composed of a tapered
surface which is downwardly inclined toward a radially inner
direction. The tapered wafer surface 601 is desirable for
reducing a contact area between the semiconductor wafer 101 and
the wafer support surface 601 and discharging an abrasive liquid

15 transferred from the semiconductor wafer 101 and attached to the
wafer support surface 601 smoothly therefrom. The wafer support
surface 601 1is not required to be provided in a full
circumferential surface of the wafer support table, and may be
provided at three locations, or preferably six locations in a

20 circumferential direction.

Further, the wafer support table 600 has the holes
604 into which the pins 620 provided on the rotary transporter
27 are fitted. Conversely, the wafer support table may have pins
and the rotary transporter may have holes intc which the pins

25 on the wafer support table are fitted. Further, the wafer
support table and the rotary transporter may have notches or teeth

which engage with one another.

Further, in the embodiment shown in FIGS. 4 and 5,

16



Further, in the enbodi nent showmn in FIGS. 4 and 5, 16 3 0 SEP ZOQfﬂgﬂﬁ
tapered surface 603 is provided i ndependently of the tapered surta g@%.
However, the tapered surface 602 nay be used for being fitted with the
rotary transporter 27, and the pusher 30 or the lifter 29. In this case,
It is necessary that the surface 5 to be fitted with the rotary transporter

and the surhacgabrbg siifd&d st hs tﬁ}%ﬂl@&?&n%pghaehﬂwf e @%%&ggsnt

fromeach other "in a circunferential direction. ROTARY TRANSPORT

shown in FkGSradcaR@25, hbfelOlarynd redSOMLd &fuXacd §d0maRl el 0gehiheopaf er
support table 600 and transporting the wafer support tablé 600 has four

waf er suppget nkalhie telirgeenat nanst a4 Y r HB rt Yt Va5 0k H0pushBE §ach
of the four wafer support table stages has gui de bl ocks 610 a? t hree

| ocations bR eheCliotdd enent talcrdid eakkoni€ ars ﬁéeeegakg&ﬂm twef ehrypROrt
table 15 600 by being fitted wth the tapered surface 602 of the wafer

suppor ts t abbepe08i thetiapet RUt N fdter 6 klr ditstidir r tadRPrhenghefaek 16 be 25
with respect to the perpendicular is formed at an inner surface of the
gui de bl ockiit@d wiah lthw phsheafer tiseQidtier 4 adldd fGRY cna beowenicty edhebhen
t he wafer support table 600 is 20 transferred. FIG 14 is a schenmatic
el evat i onalinvieewistoawifieg etritel alr atiargcttiransporter and t he conponents
associated with the rotary transporter. As shown in FIG 14, the wafer
det ecti ng BOAS®YS TRANBPARTHR ovi ded at positions spaced fromthe rotary
transporter 25 27. The wafer detecting sensor 200 is a photosensor
conprising a |light e®istshagnelreddiiS 2d0andnt, &£Hd ghttareoctranagoetemen?
200b, and is not noved with the stages of the rotary transporter 27.

10 for placing the wafer support table 600 and transporting the wafer
support table 600 has four wafer suppoert table stages at angularly
equal intervals of 90° , and each of the four wafer support table
stages has guide blocks 610 at three locations in a
circumferential direction for supporting the wafer support table

15 600 by being fitted with the tapered surface 602 of the wafer
support table 600. A tapered surface 611 having a taper angle
of 15° to 25° with respect to the perpendicular is formed at
an inner surface of the guide block 610 to allow the wafer support
table 600 to be centered when the wafer support table 600 is

20 transferred.

FIG. 14 is a schematic elevational view showing the
rotary transporter and the components associated with the rotary
transporter. As shown in FIG. 14, the wafer detecting sensors
200 are provided at positions spaced from the rotary transporter

25 27. The wafer detecting sensor 200 is a photosensor comprising
a light emitting element 200a and a 1ight receiving element 200b,

and is not moved with the stages of the rotary transporter 27.

The conditions of the semiconductor wafers 101 which

17



The conditions of the sem conductor wafers 101 which 17 3 0 SEP 2004 are

pl aced on the stages are determned in the respective stages of the rotary
transporter 27. To be nore specific, as shown in FIG 4, the rotat{SEP 2004
transporter 27 conprises two |oad stages for placing the wafer support
tabl e 600 (600a, 600c) for loading the 5 sem conductor wafer to be polished

and o unlgatlaLsusschorno Bacindat Do, ot Sutngr LiLabl s, 600, (005, 5000

for unl oading "the sem conductdr

unl et e
A R R T R T

are always fi and the rotary tran

pl aci ng t he-pgf qr §Hep95{:aI:?bé1931@%%?%@%ﬁ@?afcggngggls%ifggwégfoa(ﬁeﬂa%@ﬁd #‘é)tror

waf er to be polished on the turnt pI aci

waf er suppeyitadaf @ Ha0Ra £69AN)pFdr ¢ f&%haqiengootF@orﬁae,ms%%quf&?hé@cﬁ%{gﬁi g:‘

has been polished on the turntable 34, a stage 212 for placing the
support st aldegn 6L (1600 WDfdOrehHabdi pgliBRe8eahaoRGgUCHAN oWAf %"'targf%sb%or

polished on the turntable 35, and a stage 213 for placing the wafer

suppor t t alplleci6if (RO rosuppbeitngabhe seai connlictarodaier Walehdiay
been polished on the turntable 35. R nsing nozzles for supplying a

cl eani ng | ithe detdcoBButhersent €ortiiechoha ¥afeerSpaldsheg . Wafles coupReAbns
tables 600 are provided above or below the rotary transporter 27 and in
the positicdhshepaede:f sappblie tebaey600 anbpesd en The Heepddtdivey stageal es
are stationary and are not rotated with the stages. Pure water or ionic
wat er i s nmand pluwsed 4dsxedc| endithe Inchdany tAsn2poshewn2iinh&s G stdgd Be o
rotary transporter 27 is coupled to a servonotor 205, and the

seni cohBucti®r wdRerig e e Inaf erppreuppbrlleadl @s(a)hdawhalying the

transporter 27 are transported b
P semicenductor rx?qafer toybe polished on the turntable 34, a stage

211 for placing the wafer support table 600 (600b) for holding

the semiconductor wafer which has been polished on the turntable

34, a stage 212 for placing the wafer support table 600 (600c)

15 for holding the semiconductor wafer to be polished on the

turntable 35, and a stage 213 for placing the wafer support table

600 (600d}) for holding the semiconductor wafer which has been
polished on the turntable 35.

Rinsing nozzles for supplying a cleaning liquid to

20 the semiconductor wafers and the wafer support tables 600 are

provided above or below the rotary transporter 27 and in the

positions spaced from the rotary transporter 27. The rinsing

nozzles are stationary and are not rotated with the stages. Pure

water or ionic water is mainly used as a cleaning liquid. As

25 shown in FIG. 14, the rotary transporter 27 is coupled to a

servomotor 205, and the semiconductor wafers and the wafer

support tables on the rotary transporter 27 are transported by

driving the servomotor 205. A home position sensor 206 is

18



driving the servonotor 205. A hone position sensor 206 is 18 3 0 SEP 2004
provided on the lower portion of the rotary transporter 27, and 30 SEP 2004
positioning of the wafer transfer position is controlled by the hone

position sensor 206 and the servonotor 205. The transfer

can be positioned are three positions at angular 5 intervals of 900 with

espect Lok hATE Oph) 90uge A LeNLFes yHETER 615 ofed e Bt I Sl

cross-sectional view of the

table. The 1D lifter

I's a veftrca

vi ew show @ﬁ)éihteiorfieﬂc%toifoﬂﬁgi@af’@}%a%e g)igfs%%;io n?s?@&n?ﬁ%ﬁ%&ﬁxpgb&port

9 conprises a st pl aci ng

tabl e 600 LR anrd AN s%inrsoci:ybb@dsﬁdzéljrefQér&%%é%@:g A | gl‘\(gl%r ltl):;%gnstfhe

stage 260. The air cylinder 261 and the stage 2

are coupl a°ShAaf t

262 whi ch ippsdaritdrialh) chovaRle phsishenad i FhGr B ?6th§5ﬁg%tﬁgggg?§ra

tapered surface 15 260a, at an outer circunferential sur

fiinttfeatra Ins bifegbApariath seshace 603%1f Hohe %E?EiéHpé)%raI ckakke 600.
When the stage 260 of the lifter 29 is raised to a position a t he

which i5

ace t

ove

rotary tradgpamrer 27, the wafer support table 600 is fitted over the

stage 260 to allow the wafer support table 600 to be : _
then rai sed. PUSHER FIFG&. & ahsl 40vekowcalpushers-satdidfal % ise ao¥erhical

cross-sectional view of the pusher and FIG 10 is a vertical
cross- sect ildfdlervi eWIShofi hy 4 heerrtel @l anshisp seettiesta it R4 cpushekinddtaad

the wafer support table. As shown in FIG 9, a guide stage 141 for hol ding

the top riregagdiomeshissbetweenvihdeti fhevearal hint Wabfeshafppd 40 taan@ .a The

10

15

20

25

lifter 29 comprises a stage 260 for placing the wafer support
table600thereonandénlaircylinder261forliftingandlowering
the stage 260. The air cylinder 261 and the stage 260 are coupled
by a shaft 262 which is vertically movable.

As shown in FIG. 8, the stage 260 has a tapered surface
260a, at an outer circumferential surface thereof, which is
fitted in the tapered surface 603 of the wafer support table 600,
When the stage 260 of the lifter 29 is raised to a position above
the rotary transporter 27, the wafer support table 600 is fitted
over the stage 260 to allow the wafer support table 600 to be
centered, and is then raised.

PUSHER

FIGS. 9 and 10 show a pusher, and FIG. 9 is a vertical
cross—sectional view of the pusher and FIG. 10 is a vertical
cross—sectional view showing the relationship between the pusher
and the wafer support table.

As shown in FIG. 9, a guide stage 141 for holding the
top ring guide 148 is provided above a hollow shaft 140, and a

spline shaft 142 is provided in the hollow shaft 140. A rush

15

posi tions which

20 centered, and is



spline shaft 142 is provided in the hollow shaft 140. A push 19 3 0 SEP

2004 stage 143 is provided above the spline shaft 142. An air cyllnaﬁf Pl%ﬁ

is coupled to the spline shaft 142 through a flexible joint 144, T &Py 2004

cylinders are disposed vertically in series. The |ower air cylinder 146

serves to |lift and |l ower the guide stage 5 141 and the push stage 143, and

lifts and | merslgge hollom/saaft 140 together with the air cylinder 145.
Pﬂétgfs?h

The air cylSHEE L1455 BEPYEESH 51 LARFH s st sﬁ&dﬁllﬁgiigdanear
. . . o ' . to

2T ow the tas APnGCBRIB0st Q4P GHATS S1ThnI A% GRRREn fbd p%ﬁ% g‘ﬁé_"&ugde

' [ . d 49 he, i . 0 s xe
o the hol g EFQPE 5’1%8%%%&%2% Fow éﬁﬁ??gf% oi?’gth‘lé?g?%ylm‘%ysﬁé:ﬁ%g_ shes

i . iy _cylinder s
ransm 1 eq T et ARSI T SuShat 1 TH HHF aooR 14 tonar el s F ol mydes.
The push shageadddis casaledq@ione bha ok fe MA98yetlnaid 3 SR Eed
% gl y r’r?t 0 the pusﬁ pasSses

160 ext endi ng downwar fro he center st age

through a sliipde Jopsihel4 (i srgcaied At g&é}nﬁ%{%ﬁ%&?{l ?gg gggdggzﬁﬂ%rl?%gto

all ow the push rod 160 to 20 be cent acts

upper end @krtRe PN shad tokAs e Aush $?§ ﬂ§§_is vertically noved
by the air cylinder fﬁS t hrough the spl'ine éﬁ% 142, so that the

seni conductor wafer 1@131kgsehoaded Pho tie, 4190 riim@iii%cti%@fo%%wﬁ-%ﬁ&%“gs
159 are provided at the peripheral portion 25 of the push stage 143. Three

top ring gundes Y48 @ sppovideddato b cERE & LAWY gheatkal 49T heheOf
t he gui de stage 141. Each of the top
10 an alignment mechanism. The guide stage 141 is fixed to the
linear way 149, and the linear way 149 is fixed to the hollow
shaft 140. The hollow shaft 140 is held by a bearing case 151
through a slide bush 150. The stroke of the air cylinder 146
is transmitted to the hollow shaft 140 through a compression
15 spring 152,
The push stage 143 is located above the guide stage
141, and a push rod 160 extending downwardly from the center of
the push stage 143 passes through a slide bush 147 located at
the center of the guide stage 141 to allow the push rod 160 to
20 be centered. The push rod 160 contacts the upper end of the
spline shaft 142. The push stage 143 is vertically moved by the
air cylinder 145 through the spline shaft 142, so that the
semiconductor wafer 101 1is lqaded on the top ring 32.
Compression springs 159 are provided at the peripheral portion
25 of the push stage 143.
Three top ring guides 148 are provided at the outer

circumferential portion of the guide stage 141. Each of the top

ring guides 148 has an upper surface 700 serving as an access

20



ring gui des 148 has an upper surface 700 serving as an access 20 30 SEP
2004 portion to the lower surface of the guide ring 301 of the top ring
32. A tapered surface 208 having an angle of 250 to 35" with respect t&
the perpendicular is fornmed at the upper end portion of the top ri%@ﬂb ﬂhe
148 for guiding the guide ring 301 5 of the top ring 32 toward the upper

surface 700, The s 598,143 a8 upbes, ! AROLEd SHET 369 1438 5,

shown in F e tapéred surface ais apered

Tabl o 600 ¢ 8 Be dant or GiPa Th ¥ Epact 20 tre el rRphBEs KBLAY IR e
Phe ot ary e Indusrir o7 anit mvar hacie A6 Eried 48 PREBERES b,
Lo pr ovent PoabacT PEny Kt S R Ohae Cantr ok PUS THer hu At 2480 98 141

and to gui de the e iAW Kblaa that &ﬁ:ﬁﬁﬂ%ﬁﬂf Agfgtal Ts returned to

its original position. Acenter sleeve 15 ocated I nside of the guide

sleeve 153 is fixed tenkhgubradde 1989642k Bgﬁefeiﬁ;?éﬂélﬂshQ%_a%i dgsgtage

141. The pusher is fixed to a notor housing 104 in the polishing section

through thas 280k@aihngr6aseo 15ghe Adbdid skafrdce Uged HQ Brevent i¥atgE
fromentering between the push stage 143 and the guide stage 141, and has

a |ip hel dapereentaetawet 08 her dHdGaFeadsuppdriot M ey agto Wat 8110k ene
passi ng therethrough. Wien the guide stage 141 is el evated, 25 the vol une

of a portieaferi soppasestabbessd®WRr bedcéhee PEQSSLUEE rdspdder@Dyhdr gish
water. In order to prevent water from being drawn, the V-ring 155 has a

hol e def i nedlaige 2A3i nrdtesitdhe pheheofad® 143 is raised, the wafer support

table 600 is separated from the rotary transporter 27 and moved

together with the semiconductor wafer toward the top ring 32.

A guide sleeve 153 is fixed to the guide stage 141

to prevent water from entering the central part of the guide stage

15 141 and to guide the guide stage 141 so that the guide stage 141

is returned to its original position. A center sleeve 154

located inside of the guide sleeve 153 is fixed to the bearing

case 1501 for centering the guide stage 141. The pusher is fixed

to a motor housing 104 in the polishing section through the

20 bearing case 151.

A V-ring 155 is used to prevent water from entering

between the push stage 143 and the guide stage 141, and has a

lip held in contact with the guide stage 141 to prevent water

frompassing therethrough. When the guide stage 141 is elevated,

25 the volume of a portion G increases, thus lowering the pressure

to thereby drawwater. 1Inorder toprevent water frombeingdrawn,

the V-ring 155 has a hole defined in an inner side therecf to

prevent the pressure from being lowered.
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prevent the pressure frombeing |owered. 21 30 SEP 2004 A shock absor ber
156 is provided for positioning of the top ring guides 148 in a gﬁ%%hﬁﬁk
direction and for shock-absorbi ng when the top ring gui des 148 céntiatti''tthe
top ring 32. In each of the air cylinders, upper and lower limt sensors 5
are provided for detecting the position of the pusher in a vertical

direction. That is, sensPlotk28BsaRBe20458r &5 B AR QY R i@l ilorbrd Raer
145, and sensors 207 and 206 are provided on the air cylinder 146. A

cl eani ng naza etep nomyd egufides cleaniing &heqpushen agerpeevbdedat® pogvent
the slurry attached 10 to the pusher from contam nating the sem conduct or
wafer. A sfnsk-doyoxionig wiiengtlidieopr eseger idesabgenamtfict BBe top ring

sem conduct or wafer on the pusher nay be provided. The control of the air
cylinders B& add édéharfe threr or med indetoupluppeal endi DowsalMesit sensors
respectively. The pushers 30 and 30' are dedicatedly 15 provided for the
top rings 3rearpir@Bidedspect idedlegt iNgxtthea hpospeiani ofi dfhe hpusiodaryn a
transporter 27, the Ilifter 29 and the pusher 30 having the above structure
will be desntiised JdIRANIEERRI NGhAtSEM CONDUCTOR VARER 20 Fk@8. proAidedough
11F show processes for transferring a sem conductor wafer. In the

fol | owi ng @&sdtiepEiign cytiadgar dds s @psosensatyise 20dr andadilieg attiee provided
sem conductor wafer to be polished is referred to as the |oading wafer
support tallFe th@daike Wdfiddersdfort 4 aBleapdpgumosadiengt hecsehesofguct or
waf er whi ch _has 25 been polished is referred to as the unloadi ng wafer
support talil&aning ttﬁlé’ ROABEp TR P& VAdsH totReeYRthrihe Sdnggor édtashed; g

rotat ego COl{%t E1\:rhceI Ol:?uksvﬂesre Pgorgncgrrl] rlugir?;tgr?g’ tﬁgdsgagcg%gggtor wafer. A

sensor for confirming the presence or absence of the

semiconductor wafer on the pusher may be provided. The control

of the air cylinders 145 and 146 are performed by double solenocid

valves, respectively. The pushers 30 and 30’ are dedicatedly
15 provided for the top rings 32 and 33, respectively.

Next, the operation of the rotary transporter 27, the
lifter 29 and the pusher 30 having the above structure will be
described.

TRANSFERRING A SEMICONDUCTOR WAFER
20 FIGS. 11A through 11F show processes for transferring
a semiconductor wafer. In the following description, the wafer
support table for loading the semiconductor wafer to be polished
is referred to as the loading wafer support table, and the wafer
support table for unloading the semiconductor wafer which has
25 beenpolishedis referredtoas the unloadingwafer support table.

In the home position (HP), the rotary transporter 27

is rotated counterclockwise by an angle of 90° , and the stage

210 is located above the lifter 29 (FIG. 11A).
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210 is | ocated above the lifter 29 (FIG 11A). 22 30 SEP 2004 The lifter 29
constitutes a wafer transfer nechanism for transferring the sem conductor
waf er between the reversing device 28 and the rotary transporter (2P 7ibke
sem conductor wafer 101 to be polished is transferred fromthe transfer
robot 20 to 5 the reversing device 28. Thereafter, the sem conductor wafer

101 is reversed by thgnseueradngodevhees et é?%ff%fratgéﬁgfw nedffd A, (the

surface on which sem conduct or evice i1s forned € sem condaduct or

wafer to fage doywnyesdridhernd fgé?rrlc%%dlﬁ:trcﬁ' %%t%eraﬂgthaen%ﬁgere?@& Hind he
10 lifter 29 is engaged with the | oadi ng wafer support table 600 (600a) on

the rotarydéy 288V L88 the Bythhe traprRa i face B8 eml EbfductbBlwafiext ,
the lifter 29 is raised to a position where the |oading wafer support

tabl e 600 1ecetyes pha istcaordueinsrvated Aor Ghd et evBbsi g €evi ce
28 while the lifter 29 supports the |oading wafer support table 600

thereon, abtdethevetrbing d8vite SBOppHEtEidwef©at, (1HE sddidonMetot hea Sensor
266 provided on the air cylinder 261 detects the stop of the lifter 29 at
a positionltheis rbeestageby20h@60evers Doat @elvisued atel yalbed aw gdrerern
sem conductor wafer 101, the reversing device 28 rel eases the sem conduct or
waf er by opefinng thkheasusfand dhewlseoh cosmicdoduaad erdd@ilce sipl Boetkdin

t he | oadi ngwaf er support table 600 on the stage 260 of the lifter 29 (FIG
11D) . Theetather semheohidbitepr29aifer| swefedewdowewalrel.25 |ifter 29 hol ds

t he | oadi ng wafer support table 600 having the sem conductor wafer 101
thereon (FIG 11E). THee| baftay waf és sapperdt eall 4h606 tagedidfy tdfe the

10 lifter 29 is engaged with the loading wafer support table 600
(600a) on the rotary transporter 27 by the tapered surface 260a
(FIG. 11B).

Next, the lifter 29 is raised to a position where the
loading wafer support table 600 receives the semiconductor wafer

15 101 from the reversing device 28 while the lifter 29 supports
the locading wafer support table 600 thereon, and the lifter 29
is stopped thereat (FIG. 11C).

When the sensor 266 provided on the air cylinder 261
detects the stop of the lifter 29 at a position where the stage

20 260 1s located immediately below the semiconductor wafer 101,
the reversing device 28 releases the semiconductor wafer by
opening the arms and the semiconductor wafer 101 is placed on
the loading wafer support table 600 on the stage 260 of the lifter
29 (FIG. 11D}). Thereafter, the lifter 29 is lowered while the

25 lifter 29 holds the loading wafer support table 600 having the
semiconductor wafer 101 thereon (FIG. 11E).

The loading wafer support table 600 holding the

semiconductor wafer 101 and placed on the lifter 29 is centered
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sem conductor wafer 101 and placed on the lifter 29 is centered 23 E e iﬁg
2004 by the tapered surfaces 611 of the guide bl ocks 610 on the st aBStP

of the rotary transporter 27, and transferred fromthe lifter 29 to the
rotary transporter 27 and pl aced on the guide blocks 610 (FIG 11E). After
t he | oadi ng wafer support table 600 is 5 placed on the rotary transporter
27, the lifter 29 continues o be qgperated to cause the _stage 260 to be

| over ed unt thRetapPaEed IFOLHHRS ot oﬁn?}é‘? f%’él%btlﬁcﬂ(ﬁeﬂgt%ﬁ V& §5886r t er
g SO oy AT AT
Tt ary 1 afonSh SR TOrELY of KRB SERF Lt P?f%%%l@ LR E
boot 1§ oned Sfovd e ihier A205EF) %Oa@ﬂ?l%gif"% tF%.ro sPBoS AR FRE 5t ary
conponent o PAEGSS sPettr 1oce The STy ”Z‘)hrsrage TraihB, PR ometanee 18
Wil e the %UShgasra%% %or@a St%j’tht hgtg Gétt%g%elfowggéaﬁn{%[ 3}1!%}1%% gtehe

waf er holdlng pos on o ota ransporter
Londng, 3l HUBPRCE La0Les 00 Jifhag LUEasgconic 4,9 S lPhods
transferredyfd %EJI%; MOt B Mo d KBNS POF T £F z?c?té'é)ecﬁ h[aFﬂyshlfli- ge 143 (FI G
12B). 25 Wil e the push stage 143 holds the | oading wafer support table
600, the tapagmi: A gas Ao E K at88ER W t hout
10 FIGS. 12A through 12F show processes for loading a
semiconductor wafer.
When lowering of the lifter 29 is completed, the
rotary transporter 27 is rotated clockwise by an angle of 90° ,
and the loading wafer support table 600 (600a) on the rotary
15 transporter 27 is positioned above the pusher 30 (FIG. 123a).
After positioning of the rotary transporter 27 is completed, the
pusher 30 is raised together with the components associated with
the guide stage 141 by the air cylinder 146. While the pusher
30 is raised, the guide stage 141 passes through the wafer holding
20 position of the rotary transporter 27. At this time, the loading
wafer support table 600 holding the semiconductor wafer 101 is
centered by the tapered surfaces 143a of the push stage 143, and
transferred from the rotary transporter 27 to the push stage 143
(FIG. 12B}).
25 While the push stage 143 holds the loading wafer
support table 600, the top ring guides 148 are raised without

being stopped, and the guide ring 301 of the top ring 32 is guided

by the tapered surfaces 208 of the top ring guides 148. The
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bei ng stopped, and the guide ring 301 of the top ring 32 is guided by the
tapered surfaces 208 of the top ring guides 148. The 24 3 0 SEP 2004 Cﬁg%@r
of the top ring guides 148 is aligned with the center of the top r3%é k
by the linear way 149 novable in X and Y directions, and the upper surface
700 of the top ring guides 148 contact the |ower surface of the guide ring

301 and i Eém%ogft@lﬁﬁgéjéﬂ%iﬁgag%idééégaﬂgs C%)%ﬁ@%-({ﬂ Grel2ChraWhgp the

upper surface 0 of op ring gui act the lower surface of

the guide £had:ci0tinbhes Byl ke 35R88x AT14S ofdveasl 20d o sndtal Bbsedons,

anynore. However, theée air cylinder continues to be actuated until the

stopper fixgd tRetippePGukELle V06 S rtrfafltio@;d.e&n%élﬁﬂ&éﬁ AU cbi@ aghoeke

absorber 156, and hence only the spline shaft 142 continues to be raised

because thgowe@ndpi£65£8D SEhE R IR ri 8gCIIMEASSENE + Ay otthen PR ot 8989443
Is further raised. After the sem conductor wafer 101 contacts the top

ring 3% the1l ikt iceapileteie @fid.ha ). cylinder 146 is absorbed 15 by the
conpression springs 159 to thereby protect the sem conductor wafer 101

agai nst damage. Next, whiee thehieaageut43cies7dordthener ebsatihy gulidesi 148
cylinder 145 while the push stage 143 holds the wafer support table 600,
and the senvotadtctbe VaWer siGfadce hél thdyutike rapg2®0t ) nMheadFuideest¥geuum
by the vacuum attraction nechanismof the top ring 32 (FIG 12D) .
Ther eaf t er L4t hies iaked auppernot abliecB0nyncrd owdioervieggethemiw ¢l ihéepush
stage 143 by the air cylinder 145 which is actuated in the opposite
direction 186t pentboves tethaEcdmatmdGuni2g) thesstrpeushisteddo sheoweded
together with the conponents associated with the %Pide stage 141 by the
air cylq ndef tsaigreylinder 146 contacts the shock absorber 156, and hence
only the spline shaft 142 continues to be raised because the
compression spring 152 is compressed, and the push stage 143 is
further raised. After the semiconductor wafer 101 contacts the
top ring 32, the lifting stroke of the air cylinder 146 is absorbed
15 by the compression springs 159 to +thereby protect the
semiconductor wafer 101 against damage.

Next, the push stage 143 is further raised by the air
cylinder 145 while the push stage 143 holds the wafer support
table 600, and the semiconductor wafer 101 is held by the top

20 ring 32 under vacuum by the vacuum attraction mechanism of the
top ring 32 (FIG. 12D). Thereafter, the wafer support table 600
is lowered together with the push stage 143 by the air cylinder
145 which is actuated in the opposite direction to the above
actuation (FIG. 12ZE).

25 The pusher 30 is lowered together with the components
associated with the guide stage 141 by the air cylinder 146, and

the wafer support table 600 is transferred to the rotary

transporter 27 while the pusher 30 is lowered. The pusher 30

25



the wafer support table 600 is transferred to the rotary transporter 27
whil e the pusher 30 is | owered. The pusher 30 25 3 0 SEP 2004 is further

| owered, and then stopped at a predeterm ned position (FIG 12F) UN

A SEM CONDUCTOR WAFER The sem conduct or wafer 101 which has been poli shed
5 is transported by the top ring 32 to a wafer unload position |ocated

above the pusher 30, 18y ;Jég rQ%gtﬂz%}bgftostdr %rgreaée@%%garp@s?um«e

unl oadi ng wafer support b) “on e rotary transporter 27 is
| ocated abey EGtE rpusher 30 (FIG 13A) . Then, the pusher 30 is raised
together w't € conponents 10 associ at ed mnth the guide stage 141 by the

air cylindgRraddfincVAl bgmﬁ&m@u@r@@ ArEk raised, the guide stage 141
passes through the wafer hol ding position of t he rotary transporter 27. At

this tine, the waferrgdppontcéabhetdLOid@ NYINQhsen EABdYEERpyRf Stedi S
centered by the tapered surface 143a of the push stage 143, 15 and

transfesredsf eeghkperietaby thansRe rfehg? 32t ad ke wrsierudbad Rhds i 43H) .
The guide ring 301 of the top ring 32 is guided by the tapered surfaces

208 of thelbeptebingbgwiedashal4Sastidie Bent eBy ohet hethoponi oE gliedasotdfbyi s
aligned with the center of the top 20 ring 32 by the linear way 149, and
t he upper suahapertef »7, tttee undpadimg gdidessugBo contaddte €068 (608b) semf ace
of the guide ring 301 and the lifting of the guide stage 141 is conpleted
(FIG 13CtheAtothrg tramspohteni2’ cid ilndertetd@boost theegusbebe30 268 1G.
actuated until the stopper fixed to the rod of the air cylinder 146
contacts th8AshocRheisdhisepuibér Iowevarised hegetherupipdr the components
10 associated with the guide stage 141 by the air cylinder 146.
While the pusher 30 is raised, the guide stage 141 passes through
the wafer holding position of the rotary transporter 27. At this
time, the wafer support table 600 having no semiconductor wafer
is centered by the tapered surface 143a of the push stage 143,
15 and transferred from the rotary transporter 27 to the pusher 30
fFIG. 13B).

The guide ring 301 of the top ring 32 is guided by
the tapered surfaces 208 of the top ring guides 148. The center
of the top ring guides 148 is aligned with the center of the top

20 ring 32 by the linear way 149, and the upper surface 700 cf the
top ring guides 148 contact the lower surface of the guide ring
301 and the lifting of the guide stage 141 is completed (FIG.
13C).

At this time, the air cylinder 146 continues to be

25 actuated until the stopper fixed to the rod of the air cylinder
146 contacts the shock absorber 156. However, since the upper

surface 700 of the top ring guides 148 contacts the lower surface

of the guide ring 301 to cause the guide stage 141 to be fixed
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surface 700 of the top ring guides 148 contacts the | ower surface of the
guide ring 301 to cause the guide stage 141 to be fixed 26 3 0 SEP 2004 at
this position, the air cylinder 146 pushes the splinée shaft 142 t?g kPﬁ i
with the air cylinder 145 against urging force of the conpression 3 @
152, thus lifting the push stage 143. In this enbodinment, the air cylinder

L e AR ey et o) oo, s AR

contact the qui gener at I's absorbed

by the spr h?getégéfch&t girhhenbid1ing, pLidet 10y g%éi%%@iugg%ﬁgit 2lele186 IS

conpl et ed, sém conductor wafer 1 I'S renove romth op ring 32,

and hel d byphkheonpleadi B 8 8fg 3URPOkhukaP] £r H09 tHbGsh 13 ge Alstser the

sem conductor wafer 101 is held by the unloading wafer support table 600,

the pusher +8Q sStakbaik@nke theveiedy 1R the usl ol fgedaf $hes #RPORE
table 600 is 15 transferred together with the polished Sem conductor wafer

to thesr ohkatlcdnsFreine’ topl $ind3Bhidednd4Bhecnusher tB@ gaRlknNYesg to
be | owered and the operation of the pusher 30 is finished by "conpletion of

its |oweriBo1(Fl Ghelsdck Gemdroitaid/ alr BRSPA IR id7abSorBbatipg thandpthgg 20
unl oadi ng wafer support table 600 holding the polished sem conductor wafer
t hereon i slb@cated above the lifter 29: Then, the lifter 29 is raised, and
recei ves the unl oad wafer support table 600 holding the polished
sem conduct or waf er f Admetrheéher biatyngracspatien &F thEheilr tyédnderi $46
further raised to thus 25 | ocate the sem conductor wafer at a wafer
transfer pési coopletiede thiee seaviicoodtrdioar wadker 104 tisamsfeveddftromt hbe
reversi ng device

10 top ring 32, and held by the unlcading wafer support table 600

(FIG. 13D).

After the semiconductor wafer 101 is held by the
unloading wafer support table 600, the pusher 30 starts to be
lowered. Then, the unloading wafer support table 600 is

15 transferred together with the polished semiconductor wafer to
the rotary transporter 27 (FIG. 13E)}, and the pusher 30 continues
to be lowered and the operation of the pusher 30 is finished by
completion of its lowering (FIG. 13F).

The rotary transporter 27 1is rotated, and the

20 unloading wafer support table 600 holding the polished
semiconductor wafer thereon is located above the 1ifter 29. Then,
the lifter 29 is raised, and receives the unload wafer support
table 600 holding the polished semiconductor wafer from the
rotary transporter 27. The lifter 29 is further raised to thus

25 locate the semiconductor wafer at a wafer transfer position where
the semiconductor wafer is transferred to the reversing device

28.

After the arms of the reversing device 28 hold the
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28. After the arns of the reversing device 28 hold the 27 3 0 SEP 2004
sem conduct or wafer 101, the lifter 29 is lowred to transfer the

unl oadi ng waf er support table 600 to the rotary transporter 27. when ! tSRB 2004
| owering of the lifter 29 is conpleted, the transfer operation of the
sem conductor wafer fromthe top ring 32 to the 5 reversing device 28 is

conpl et ed. sAmidescridiet akdes: 1aaGorMieng if@elrhe opiesebvereavent teansitkri s

possible to shorten the time required to transfer a workpiece to be

pol i shed, sHuehuRsocadsan venduporf aablic0600heo tiae rongryf orahbpoebyr

greatly increasing the nunber of 10 processed workpi eces per unit tine,

i .e., throaghpuwheAcdos Gorgriagtdethedsieitter P9 complahed, tilee twankpeece

is transferred between the rotary transporter and the reversing device,

t he wor kpi epe riat itoran$f €l e exbnbistombrcttde waseppbromttdid eopnditpge32 évetbieng

devi ce, and when the workpiece 15 is transferred between the rotary

t ranspot t e eaned stilmgy tdy irden@ 8 ishecamprleieate is transferred between the

support table and the top ring. Therefore, the support table can absorb an

i npact or a shock on&Ashedgsckpibege gbaveat edc@hedingansPer thag, PaAdenénce

the transfer speed of the workpiece can be increased for thereb% 20
pa

i ncr easi ng inyedddiasut 1 t g poes 1bia tonghenir tbedndte perrdneAtapparatas,
the nunber of top rings is increased and the workpi eces are sinultaneously
pol i shed f &r WORKRERFE 6 025 PRY LEHEGugRBEH. 2STRUSSMERENABFkBFet@EeEankBt be
by | ncT c4s S OFOR hELGop SAndaIeHTPY G PAELY | RBFSEBSIPA (W pFRRORE of
inventagn’pg%cessed workpieces per unit time, i.e., throughput.
According to the present invention, when the
workpiece is transferred between the rotary transporter and the
reversing device, the workpiece is transferred between the
support table and the reversing device, and when the workpiece
15 is transferred between the rotary transporter and the top ring,
the workpiece is transferred between the support table and the
top ring. Therefore, the support table can absorb an impact or
a shock on the workpiece generated when transferring, and hence
the transfer speed of the workpiece can be increased for thereby
20 increasing throughput.

Further, in the conventional polishing apparatus,
the number of top rings is increased and the workpieces are
simultaneously polished for thereby increasing throughput.
Thus, the workpieces cannot be uniformly polished due to the

25 difference of individual top rings caused by increasing of the
top rings. In contrast thereto, in the present invention, by

increasing the transfer speed of the workpieces, throughput can

be increased.
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I ncreasing the transfer speed of the workpieces, throughput can be

I ncreased. 28 3 0 SEP 2004 According to the present invention, the transfer
of the semiconductor wafer fromthe reversing device to the top riligSEPcHib
be perforned by the wafer support tables renmovably held by the respective
stages of the rotary transporter. Thus, for 5 exanple, the transfer of the

sem conductor wafer bgtweefih§erd kid Praseatd ihhenkQbar Y theaPsPREFEF Of
between the rotary transporter and the pusher nay be elimnated to prevent

dust from tReigignigenRhatask aadcprevanthlhfe SR £AG HEGLie vBfEle kbpm I30) NY
damaged due to transfer error or clanping error. Tn the above-descri bed

enbodi mentgar 1 Wakfdymed byafRr wa¥RROELpbakitesapl 8sapemgG8E1{0né DRdb NI
waf er support tables for holding a sem conductor wafer to be polished and

unl oadi ng tnaf eespuppant tsalRs fof gk drbgazyseraeepdialedr. Waftelis Wiigh has
been polished. Therefore, the sem conductor wafer to be 15 polished is
transf erresxaoplé; osheherpusiier bt theomeiedndaditng wiefeer Isatppasd tlabl e
to the top ring, and the polished sem conductor wafer is transferred from
the top rihgfhet tand hehepusherrputttansdiervat oadi nhenaeen stpportotaby) e.
Thus, the |oading of the sem conductor wafer to the top ring, and the 20
unl oadi ng ofanspostarconttbeqrusied e mafrivenetllisingd ed hg rarerercoddatt edorny
respective jigs (or conponents), i.e. the wafer support table, and hence
t he abrasiveinggerevetedand keenardcihbe sevichadpetoshedfsenf rondueing
wafer is prevented frombeing attached to a_comon support nenber for
per f or m ngd@#Badedgduadtostuansi8rngrERE S&ENCé8NBEOCo e WEer. As a resul t,
the solidified ) .
10 In the above-described embodiment, a plurality of
wafer support tables are assigned to loading wafer support tables
for holding a semiconductor wafer to be polished and unloading
wafer support tables for holding a semiconductor wafer which has
been polished. Therefore, the semiconductor wafer to be
15 polished is transferred not from the pusher but from the loading
wafer support table to the top ring, and the polished
semiconductor wafer is transferred from the top ring not to the
pusher but to the unloading wafer support table. Thus, the
loading of the semiconductor wafer to the top ring, and the
20 unloading of the semiconductor wafer from the top ring are
conducted by respective jigs (or components), i.e. the wafer
support table, and hence the abrasive liquid or the like attached
to the polished semiconductor wafer is prevented from being
attached to a common support member for performing loading and
25 unloading the semiconductor wafer. As a result, the solidified
abrasive liquid or the like is not attached to the semiconductor

wafer to be polished, and does not cause damage to the

semiconductor wafer to be polished.
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abrasive liquid or the like is not attached to the sem conductor wafer to
be polished, and does not cause damage to the sem conductor wafer to he
polished. 29 3 0 SEP 2004 In the enbodi nent, the support table forJMdﬁaﬁm%
the workpiece and the support table for unloading the workpiece are
separately used. However, a single support table nmay be used for |oading

d | oadi th [ : .th h t ai f di t f
the "present i nvent | ohHaVS SBRERERE ShE HLBEH bas it Betar Poared Shoul d
b der st ood. t hat i h ificati [

W thout deBaFEPRECE I e SERRELSr CERLS appeitias = sbe Jor E8eeenfitos
What i (aimed ts: 1. A Chi g e Li shi
SUr face: o FBBEPERAYY BPeRol diiE S o ot Bbt S r kSl R Eh oS Lo

i nst id Li,shi f [ . kpi ; t
FPanaport oFhab ARt BocRREer e Sr Rl REs Nt p 1T T anspor ter being
disposed in a positiofy WGl Ca0e DEa BfiCesPEr PYeddl CrbORiALAPs Pl Uife ! LY
of stages positioned on a predetermned Tircunference fromthe center of

rotation OégggggtfQLégxtﬁeanﬁQ9atSéénasneu§aéﬁayd@écéyﬁggr1nt@@%@ﬁl, it

removabl y y said respective stages of sald rotary transporter for

supporti ngswepkai 5L 8ha SRR kysltYvaflgud dushads hol ¥eat EcabkYoRBVhAY one

of said plurality of support tables in order to transfer the workpiece
bet ween sajd A\ Afheidith R ¥hahictYePd r 8URP A rlont 2Rkescape cxaitle dFPeridéed.

claims.
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2. A polishing apparatus according to claim1, further conprising: a
reversing device for reversing the workpiece; and a lifter for vertically
novi ng said one of said plurality of support tables in order to trqﬂ@ygrmm
t he workpi ece fromsaid one of said plurality of support tables to said
reversing device. 3. A polishing apparatus according to claim1l1, wherein

said pl uram.of . Sgi.d support tables conprise a | oading support table for
isgimed

hol ding th B€ %0 be polished and an unl oadi ng support table for
hol di ng t he wor kpi ece which has been polished. 4. A polishing apparatus
according to claim1, wherein said rotary transporter conprises a plurality
of gui de bl ocks!pr oviAdedishingrapparhies eompasiig: at certain intervals on each of
said stages for remvably_holding said support tables, respectively. 5. A
pol i shing appar QPBEB’AI&#&’F% to claim4, wherein said guide block has at

| east one of an,kiNelo fo hbRf AMIbADideaandpleadtSs A witkpid&Ladaitist &8Ot eri ng
action 31 3 0 S%P 2004 and an outgdr? surfage whi ch harsqga taépered surface for
centering pelishtng suefaceogmilisk Hierworkpises;at us according to claim1, further

conprising: a rotatable shaft:. wherein sajd top.ri | s _anqul,arly novabl e
about said rot af‘é‘ﬂf“@q?‘i‘_ﬁ?qu aﬁngﬁtﬁgﬁ?ﬁ%ﬁo ap Sgﬁifapag%h OHE 9% ace and a
pOSi tion O¥RposRAtn 2posiBbllwhicAeR bOheMed bys@idasy rihg;ansporter. 7. A

pol i shing apparatus conprising: a plurality of polishing surfaces; a
plurality of topphiralyy of stagdsqioditingedworr & piedetenniaed| cipeuwmfsrenge fiem ther kpi eces

agai nst said pol.ishin urfaces to | i sh the workpieces; rotary
t ransportg?aﬁ%\ﬂfﬁgm&org%iﬁaé{m F%‘E‘%EB&S%, said rotary transporter being
di sposed in a pRiurdlRP oMlippBridMlePRRGESIS hEld BYaRladksheb @i Sthft@ofsadpl ural ity
of stages positioned on a predeterm ned circunference froma
rotary transporter for supporting workpieces, respectively; and
a pusher for vertically moving one of said plurality of support tables in order
to transfer the workpiece between said one of said plurality of support tables and said

top ring.

2. A polishing apparatus according to claim 1, further comprising:

a reversing device for reversing the workpiece; and

a lifter for vertically moving said one of said plurality of support tables in
order to transfer the workpiece from said one of said plurality of support tables to said

reversing device.

3. A polishing apparatus according to claim 1, wherein said plurality of
said support tables comprise a loading support table for holding the workpiece to be
polished and an unloading support table for holding the workpiece which has been
polished.

4, A polishing apparatus according to claim 1,
wherein said rotary transporter comprises a plurality of guide blocks provided
circumferentially at certain intervals on each of said stages for removably holding said

support tables, respectively.

5. A polishing apparatus according to claim 4, wheremn said guide block

has at least one of an inner surface which has a tapered surface for centering action
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center of rotation of said rotary transporter; a plurality of support
tabl es renovably held by said respective stages of said rotary trqngppr@@r
for supporting workpi eces, respectively; and a pusher for vertically”no& g
one of said plurality of support tables in order to transfer the workpiece
bet ween said one of said plurality of support tables and one of said

plurality ghd iPéutér fieface &hioﬁlﬁ@h&agﬁefdaguﬁmawﬁemﬁdhng to claim?7,
e

further conprising: a reversing vice for reversing the workpiece; and a
lifter for vertically noving said one of said plurality of support tables

in order to transfer, the workpiece fromsaid. .on f | rality of
support tables to Safkcpoqﬂslé\pglagﬁq{atuagqﬁo(g@pg gﬂgbg’ltlﬁ%ﬁi&%& fg%gllgat us
conprising: a pebihiahlenBaurface; a top ring for holding a workpiece and
pressing the workpi ece against said polishing surface to polish the

wor kpi ece; a rowhetgin saxhiopaingds aegudgbsmevable dhoybaaid F%ﬁab\ﬂf?isgﬁﬁ tah be
accessed by said top.hing...32 3.0 SEP 200 I | t posi ti oned
on said ro %ﬁ131/°ft ?"a?ﬁg?}SPPg?h,m%s‘B AF & (IF? Qg%é“rg%‘geﬁ("j&?‘?l’{%%‘? %fsage?seoggggbl y held by
sai d respegdtiry@raifpd@ep Oof said rotary transporter for supporting

wor kpi eces, réspectively; and a pusher for vertically noving one of said
plurality of support tables in order to transfer the workpi ece between

said one of said plurality. of I s and said top ring. 10. A
pol i shi ng appar at us é&g&l@%pﬁ&pf%&@?gt%@rgsﬂfu” her conprising: a reversing

devi ce for revespiunglity BEpokshkid seefacesand a lifter for vertically noving said
one of said plurality of support tables in order to . transfer the workpiece

from sai d one of phualty pf tapaines ordrolding werkpiecss prdpregsing thg WorkRissesi ng

devi ce. against said polishing surfaces to polish the workpieces;

rotary transporter having a center of rotation, said rotary transporter being
disposed in a position which can be accessed by said top rings;

a plurality of stages positioned on a predetermined circumference from a
center of rotation of said rotary transporter;

a plurality of support tables removably held by said respective stages of said
rotary transporter for supporting workpieces, respectively; and

a pusher for vertically moving one of said plurality of support tables in order
to transfer the workpiece between said one of said plurality of support tables and one

of said plurality of top rings.

8. A polishing apparatus according to claim 7, further comprising:

a reversing device for reversing the workpiece; and

a lifer for vertically moving said one of said plurality of support tables in
order to transfer the workpiece from said one of said plurality of support tables to said

reversing device.

9. A polishing apparatus comprising:

a polishing surface;

a top ring for holding a workpiece and pressing the workpiece against said
polishing surface to polish the workpiece;

a rotary transporter disposed in a position which can be accessed by said top

ring;
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11. A polishing apparatus according to claim9, wherein said plurality of
sai d support tables conprise a |oading support table for holding the

wor kpi ece to be polished and an unl oadi ng support table for hol di ng3}tShE 7004
wor kpi ece whi ch has been polished. 12. A polishing apparatus according to
claim9, wherein said rotary transporter conprises a plurality of guide

bl ocks provided circunferentially at certain intervals on each of said
stages for renovably holding said plurality of support tables,
respectively. 13plualitgloif stagesgpoappacdionsaidogarydiansparer,cl aim 9, wherein said
gui de bl ock has ai Ieas% one of, .an inner iu@face.mhich.has a tapered
surface for cenB@MrHYYSEsumpRrtaRlesremoyatly heldbysaid rrpnectivsiases Olfé% red

surface f ' : : ISl atus according to claim
%é%ﬁgﬁ@ddg%g f(ﬁ'gﬁ Mhing thorkPideed, rapbaf AP RA

9, further I Ng: otatabl e shaft; "wheréin said top ring is
angul arly novabh pustieo fidr varticatlptrelvine eleaf said phaalgy of seppoert tables insailet

pol i shing surfage and osjtion over on %psa'. st ages . of - said rqtary
transporteptr%i:% thy wen p%@?)lie%?n ﬁ?@BT‘? g‘fﬁa l&ﬁbg}fﬁéﬁgp%?ﬁquﬁnﬁ@@a a
plurality gyklﬂ{gl shing surfaces; a plurality of top rings for holding
wor kpi eces and "pressing the workpi eces against said polishing surfaces to

polish the workpieces; a rotary transporter disposed in a position which
can be accessed, by said.top rings; a plurality of stages positioned on said
rotary _transporﬂ@r; gl’fﬂlﬁﬁﬁ‘ggi"?g’ﬂgﬁws %?FB&@P&“&%%@ é@ﬁ%\?&ﬁfpﬁs’r‘?gl d by said
respective st agg%@fsi,?d&icerfgfl%ﬂ,yrsfnrgqmﬂgfkbﬁd’cg;f@lﬂ supporting workpi eces,
respectively; and a pusher for vertically noving one of said plurality of
support tabl es & tlifter Wevertically mavwgssidione ofieridk pluesdldy bésuppert tallesdinone of said
Phurality o S RO e R S R pans Mm% aid one of said plurality of support tables to said

reversing device.

11. A polishing apparatus according to claim 9,

wherein said plurality of said support tables comprise a loading support table
for holding the workpiece to be polished and an unloading support table for holding
the workpiece which has been polished.

12. A polishing apparatus according to claim 9,
wherein said rotary transporter comprises a plurality of guide blocks provided
circumferentially at certain intervals on each of said stages for removably holding said

plurality of support tables, respectively.

13. A polishing apparatus according to claim 9,
wherein said guide block has at least one of an inner surface which has a
tapered surface for centering action and an outer surface which has a tapered surface

for centering action.

14. A polishing apparatus according to claim 9, further comprising:

a rotatable shaft;

wherein said top ring is angularly movable about a rotatable shaft to a position
over said polishing surface and a position over one of said stages of said rotary

transporter.

33



of said plurality of said top rings. 16. A polishing apparatus according to
claim 15, further conprising: a reversing device for reversing the

wor kpi ece; and a lifter for vertically noving said one of said pquﬂquy of
support tables in order to transfer the workpiece fromsaid one of sald
plurality of support tables to said reversing device. 34

15. A polishing apparatus comprising:

a plurality of polishing surfaces;

a plurality of top rings for holding workpieces and pressing the workpieces
against said polishing surfaces to polish the workpieces;

a rotary transporter disposed in a position which can be accessed by said top
rings;

a plurality of stages positioned on said rotary transporter;

a plurality of support tables removably held by said respective stages of said
rotary transporter for supporting workpieces, respectively; and

a pusher for vertically moving one of said plurality of support tables in order
to transfer the workpiece between said one of said plurality of support tables and one

of said plurality of said top rings.

16. A polishing apparatus according to claim 15, further comprising:

a reversing device for reversing the workpiece; and

a lifter for vertically moving said one of said plurality of support tables in
order to transfer the workpiece from said one of said plurality of support tables to said

reversing device.
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