; nopgr st uvwe3e, 6 T@POLI SHI NG APPARATUS BACKGROUND OF THE | NVENTI ON Fi el d of
the Invention: 1 5 JAN 2003 | wA~11Al~ | ~d~W-~1~~91 5 The present ianpympmm3
relates to a polishing apparatus for polishing a workpi ece such as a

selm: C(r)]_nduct or waf er tho a flat mrror finish, andf nor eI particul mmmmnmm
t
Bt ko end anatiathe, bav 1o, = gheschegoagpighiss' o o e oo Ml
Description of the Related Art: In sem conductor device manufact urfgs*

processes, semiconductor wafers are polished to a flat mrror M' ! i
sem conductor vafer {abr i GakiRRGRRACERS @l BHE Byl or med onl) Wﬂm ﬂyﬁf@@m
devices are polished to a at mrror finrsh in 1Is a sem conductor

fabriCa”#%kﬁﬁQﬁ?%ﬁmfgyﬁﬁhﬂ¥3ﬂ§hing processes in the seni conduct §F%gaf er
n

fabrication process and the senm conductor device fabrication process are

perfogned by a poli siNengpzRBah&t USnvERBYBAL | pARLLYs StSh & Pebishhingg
appar at us has been 20 designed as a dedi cated polishing apparatus having a

si ngl e fumsddtud £pelgaahisig reeaweakueicer s welh @sSa s Ed coniveddurh eerwaf ers
whi ch have been polished by the polishing apparatus are transported to a
next cl eamw rg fdradcassdoy dimieabl endombaenpartncwhachyt heyaapeliahinged in
water to keep themfromdrying during 2s transportation. However, the

cl eani ng poEEES dredsing a wpgianingeappeaaktiine§erotlaaningnarponishad t he
pol i shed sem conductor wafers need to be transported by an operator or a
manual | y WHeFRiteqe fndiopor tatiady HEARSPOFLEY HEHL SHPPAYEAY WRFKPLaErsn 1 1
5 JAN 2003 space is required for two kinds of apparatuses conprising the
pol i $Ri nPSHPREIRD fHd B IRAATRY & atus that is used to carry out the

subsequent cl eani ng process. | n effort to nak% t he polishin rocess
clean and 5 reduce t ??@%%ﬁ?éhé%ﬁFsﬂﬁXéCSf“PN@ dfﬁ%,pfﬂg?gsﬁﬁg been

devel oped &y Robi AN OG AARLAL 43 LS TCRER! £5 T PO 1 0al SHgPgogss and

a cl eani ng”process” and 'S ry-in-an -out™ 1 _
i ntroduci gigy SEIA GRS Ll £ NRTRITY iTRRHRIN pird s Y afandhi el 2BYMEETBYI NG

pol i shed and cl eanedsem conductor wafers to therefromin a dry condition.

semiconductor devices are polished to a flat mirror finish in

15 a semiconductor device fabrication process. These polishing

processes in the semiconductor wafer fabrication process and the

semiconductor device fabrication process are performed by a
polishing apparatus.

Conventionally, such a polishing apparatus has been

20 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 container

inwhich they are immersed in water to keep them fromdrying during

25 transportation. However, the 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 means. Further, a large installation



On the other hand, the polishing apparatus having a single function of

pol i shing sem conductor wafers has been inproved to allow the cl eanlj neg&é 2003
of a clean roomto be maintained, and the polishing apparatus and the

cl eani ng apparatus used in 15 a cleaning process after polishing have an

i ncreased processi ng capabili t¥ for thereby reducing the nunber of the

pol i shi nFRAsFaridt ¥esiresd frar tyel ksndfago prakeasatuans ¢erphuAbeg bhet he

cl eani ng apparatuses. As a result, the conventional dedicated polishing
appar at uPHaA MG haBPAGREUF 3Rck 3 6AeBR 1PEIARRALRE Wot BakilconaRe tey CF¥r s can
reduce an_install ati on space thereof to a degree which is equal to or

smal | er (30 Y W‘?qﬂr}éﬁﬁd HEAYRI BEPESFS i shi ng appar atus. However, in
e conduct or et or 4" EReSHEEE R BAKRCEEF R GIo- N SRAFeCBERR BBF Shed
manuarl y SN Gy LR easre it tRRiRt e ¥, R R Rasche i on
e condint ST oPs BERh nd Bt bt an G d Bt n o LA e

novabl e Wat&dedRRKd alBYSani HE pRbeRseEn A1/ iBhesenEedaby -t Radd @pspentation
means in the conventional dedicated polishing apparatus. s Further, the

dry-in angpsk yredt ihypedpeh nghiskehizppaiates RastearProressing ieapabikity per
unit time and unit installation area | ower than the conventional dedi cated
pol i shi ng-apjsr sinuaniananmyy imspodi ehédreid oheaf e slantongl udte rseareonduct or
waf ers. Thus, the nunber of apparatuses in the 1o polishing processes is

| ar g0 antherd¢firqe imst altwmtdandidpiass is required, and the running cost of
the apparatuses is high. The dry-in and dry-out type polishing apparatus
has two cl eani ng appdr &hgseshepehand e s @ ldsNg aPPrERENS g?é’&ﬁigng

nmet hods for cJea inagsem' caonductor, wafers which have been 1s polished, in

order to §HIEASEIRREIPR 0OEs AN LHFhi FPRICPRIVEHPE MALEASI dt3DnPSPRa.
Such two ¢l eani ng, apparatuses.clean a sen conduct or fer in.tyw .stages,
and ar e | HUTRT S EPIR I GHBRT S1EPRLEAPPA R CAPER T TR T T RAATEReARg
functions tpgﬁv r,:8% :Lec ,GO i Il er. citguit

el enents ahd 26 %Or%el%ilﬁl%erg%ﬁ%gg}l%o%g&%@% r?ﬁge\érng‘[% dg§§t%tr§rl'{ﬁlss, %tsﬁgr EeLﬁ_has_
been g deqandaAhg gPB¥EEE 13ldSBed s38ThGORAVS A iWakenhs <l gAbERSsRALI shing
apparatus in a higher |level of cleanness,” and therefore the cl eani ng stages
for cleancaygalh EitPPl fSheth&esbgondaat @hgwaher siufided igrews egdol Lo hgo
stages to three stages to neet 2s such a denmand. Specifically, such three
cl eani ng sppaestused udeed fpropedishingepovcagsés rrendariia aluedeat bdchee to
the polished sem conductor wafer, a process of renoving netal ions attached
to the potlerringanpaginduses- wafed refwdty phecessventdepadgdedacgted] 5
JAN 2003 cl ean polished sem conductor wafer. In_sone cases, two or nore
types of PRlbshingsapppzakes thaving pal issied sefneshdort &f wapéishiag

renoved by djfferent chemcals su;%plied t her et o, \f/ith t he resul h’?t hat a
t ot al?%f §IHC WL MR TFRHINR TS AR ARSEALLatA8Pi §RBFSsERPESRGuct or

e ng R REERLR B9, IR FnE LR ST M B T b,
perforne |hg apparatuses. If three or nore cleaning
ALY BT

stages are car o two cl eani ng apparatuses, then two cl eaning

stages are performeqdyedly | $a%hoRedGLARBENS0 PIPRI R WHpatRSHs RRYSASSI NY
capability is thus reduced per unit tine. If three or nore cl eaning

appar at usgs syl o¥ifedibA @ OPoilisAiRg! | Séth Wb RPRSE St Ussa fidie, t Rde
pol i shing apparatus becones |large in size, and has a reduced

25 semiconductor wafers which have been polished by the polishing

apparatus are transported still by an operator or a manually

operated transportationmeans, as before. If thetransportation

means 1is automated, then it is difficult to handle the



1s processing capability per unit tinme. SUMVARY OF THE INVENTION It is
therefore an object of the present invention to provide a polishing 15 JAN 2003
apparatus which can be used as a dry2o in and dry-out type polishing
apparatus, has a high processing capability per unit time and unit
installation area for processing workpi eces such as sem conductor wafers,
has t hr eeSBRLiFBPEUEFREN TR hge’uff hecsenaraRdprbessafenfars staiasd e of
maki ng sem conduct or wafers cl eaner to nmeet requirenents for 2s smaller

circuit efBneht NOXAPIS WaterntaRrkonnetts ofd R SRARESnaLR tRFe AT R LY
Further object of th resent inventjon i s tq.provide.a | i,.shi.ng .appar at us
whi ch Gan ChE LRAtFRSS HAL A PerhS At b otient 2 154 e BEpy T §'shi ng
appar at us_an %§ugapable of greatly increasing a processing capability of
morkpiecespgug as’seni conductor wafers per unit tinme and unit area. To
achi eve the above obpefifge acGy{di ag Lona fid Stdrg-%%l%e% é’é 34_%‘911@ SN

i nvention, there is prOV|%ed a pol 1rshing apparatus coner ing. a turntable

having a pghhehtl9 AHEf 8CBroBekORNG BAphOhi1heldibae &nRr KRR & MR PiesSsi ng
t he wor kpi ece agai nst the polishing surface t0 polish the workpiece; at

| east thregseheaatNgnapREAt UBGSEPT CAHANIYME PRAIISAH WHKPI eLlSicawly i 0 a
transfer structure for transferring the polished workpi eces between the at

| east thrpelekRangngppppatatunesinghe 4 119gbé efursdt Lo W deell ih tepaliie of
changi ng transfer routes between the at |east three cl eani ng apparat uses.
The transtemisbndatuve waffprssesTiaugp) urted itumbdr reob espa b oeorih nchd o t he
present invention, the polishing apparatus can change transfer routes to
conpl 0 wi phltihbingqeiocesseeds ngrgeccasdes lhagenanatalhhhgoa sheaceeis
number of cl eaning stages depending on various polishing processes w thout
reduci ng rREupredesdndgtigpabBnning gestunift thasarPrARtYAe8r é8, hdwdr-al so 20
to shorten the processing tipme of each of the cl eaning processes b

assi gni ng the cl eani h3eFHotess A SFYnesEs t¥PrOAYL pRE£BY WPIT HEUS )(/p%ﬁ

| t t | i t f th by i i h f

br ocessed BIHUCHE PaPAATEEes peerable PIFFE Ao A LS6 ABE T T I o

second aspect, QL thHE pEfé?HS’.n nvseéﬁj%c%hdtfc{{%[ﬁe %3%858\“&?&@ H?!v'esrﬁ&gn .
ng: a pfu t abl es I shi ng

appar at us conpri si rafity o urn aving respective po
sur f aces; i : | r J .éﬁgﬁa ! i t he
morkp?gcega%ggﬂ%aé:%XRPQS%gRE%g?%E?E?ﬁgnﬁgg?gﬁfﬁgﬁ 8% aceggggrggﬁﬁgkﬂ?he

wor kpi ecesns@all 9h@h¥nt rARSPOr t 8l SRS ed1eAnnROogd M &N eaBahe a
accessed by the top rings and having a plurality of portions positioned on

a predet esgmiednduteoifvd B & nf twdns& agest, eindfarecoinétanl 6d itrhe sma Xl y
transporter for holding the workpieces, the rotary transporter being
capabl e ofinstplldstngntdmeeavrilh »trimphatlerhraing flenperivingns; Hawpusherad or
transferring the workpieces between the rotary transporter and the to
rings; anfegeptverBiagndecter de¥iqeshave ﬁmﬁélﬁﬁecwﬁkbiﬁe‘éb%m@@tﬁrﬁﬂ rom

the rotary, _ X ..
20 Tfiner interconnections 1in integrated patterns, there has been

a demand for removing polished semiconductor wafers from the
polishing apparatus in a higher level of cleanness, and therefore
the cleaning stages for cleaning the polished semiconductor
wafers have increased from two stages to three stages to meet
25 such a demand. Specifically, such three cleaning stages include
a process of removing fine particles attached to the polished
semiconductor wafer, a process of removing metal ions attached

to the polished semiconductor wafer, and a process of drying the



lo transporter and reversing the workpieces. It is possible to shorten the

time required to transfer a workpiece to be polished, such as a 15 JAN 2003
sem conductor wafer, to the top ring, for thereby greatly increasing the
nunber of processed workpieces per unit tine, i.e., throughput. 15

According to a third aspect of the present invention, there is provided a
pol i shi ngcEppamalis hashsemdcrgdustesl vahehg sErSIORe £8Fefol ¥R HgMQre
wor kpi ece; a cleaning section for cleaning a Eolished Mor%ghgce; and a
rever si ngt¥RSF OF Pt RS ANGATIREr kDTG PP b1 BREH T SRR ML QL pdtiethed
wor kpi ece; 20 the l.i shing section being arranged o polish a wQrkpi ece
W0l b o S T YES R HERT bt It A S o SRR y i
cl eani ng sectjon .being,arranged_to cl.ean said polished workpi ece ile a
ol rohed SERS LR APt Rl A e F e dlhe B S ERkOTHEd IR T i e en
t he | i shed. es. Wor kpi.eces r e ile the | i shed
Gurt hoes BE B SRR NER AR U SRARSS 008, BEuE PheaR i MAded P& The
resent i j j j .shi u cggyri ing. a
Fur nt abl eﬁ%le%!iﬁgdWé%ééﬁggg\#ﬁgdggﬁgghbﬁg%;ace;ééa’ ?orp ri r?(}%f or
hol di ng a,yorkpi e66rabfleRh 888! BHaBS MAYKBEEpEr282hBal biyhenROLIS G

surface to polish the workpiece; a plurality of cleaning apparatuses for

cl eani ng poéashed #ppikpPaeaess.and a workpi ece station having 5 workpiece
supports for holding workpieces in a standby state while the workpi eces are
cleaned in a pluralily Wred agesotrkr olighntihg steqes grapparaiedesit Ibyasnuch
as polished workpi eces can wait while being processed in cleaning

pr ocessestwa qllaardlnd gpparateaas nghen pwoocelssaasiimpsitagesi 4 f e pentf qameskessi ng
times can be perforned parallel to each other on a plurality of polished
wor kpi eceby Acdeagditngne cledning apppsetusf, vhesprrsagrsy meseipepiltiftere is
provi ded a polishing apparatus conprising: a_|loading and unl oadi ng section
for suppl ¥ nGPYSWHHEPIGRDE PBr baNPS| iRt 151 Andhreeidl nfohe pSlicsiedg
wor kpi ece; a polishing sectiqn for polishing the.,workpiece; and a ¢l eani ng
sect | on f BPPRFRLHFAG TFR EEGMIOREA-0GT KBMeth BRI ERARBAEP Separa: dh sy
partitions,_having.respective,openings far_allow ng the kpiece to Ss
Pher et hr ollh Lo SRERRE ERA U P sddies taudia O SPae BaiT RAR S 25 &kl T on,
and t o L.0g: SECLI k sed:pngt chanmbers . Since the chanbers
in mh#%h %Fgg%??ﬁg sgépgg?%%gghggg ?glgiFﬁggént from one anot her are
separated by the partitions, the atnosphere in a contam nated chanber is
prevented fromflowing into a clean chanber and hence fromlowering the 25
cleanliness in the cl ean chgugArRYAcEsOTdENYN7@N@IONXt h aspect of the
present invention, there is provided a polishing apparatus conprising: a
plurality of turntablesidhavhexefaseat iokejgd icchitige urefsaodas invepiturad ity 7

to provide a polishing apparatus which can be used as a dry-

20 in and dry-out type polishing apparatus, has a high processing

capability per unit time and unit installation area for

processing workpieces such as semiconductor wafers, has three

or more cleaning stages in a cleaning process, and is capable

of making semiconductor wafers cleaner to meet requirements for

25 smaller circuit elements and finer interconnections on
semiconductor devices.

Further object of the present invention is to provide

a polishing apparatus which can be used as the dry-in and dry-out



1 5 JAN ?.003 of top rings for hol ding workpi eces and pressing the

wor kpi eces agai nst the polishing surfaces to polish the workpieces; 3
plurality of cleaning apparatuses for cleaning polished workpieces; ndlJAN 2003
transfer structure for transferring the s workpi eces; the polishing

surfaces including a polishing surface for primarily polishing the

wor kpi ecet¥RE8 BOHeFNERFngPRAFRRRE 3Rd 5 Fapeble ishivratly Wardgaasiag The
pol i shing surface for polishing the workpi ece to produce a polished surface
at a hi ghBr PEOFESRIRG CAPRPIAd the f "Bk P LB RT) SUFPacs FHMISANAGHRE t he

wor kpi ece tﬁ Eroduce a.giger polished surface in the finish manner at a
| over pol '8hPRG P&FeUBrE EoMSi ABE WPth 8L4ER-other to efficiently polish the

Seventh aspect of t REHERERTS] HIARTOIC GU Tt e T H IR & foriahi ng

of t I | L s b & pot
apPer U aBRERE! SENhe B AN R 0h IR PR LN R SRR,
having a RebheOLOR SHRLREEing: RPLUIAGLELL ARG HAII RS S Tl

t he workpi ece agal nst e porishing surface to pol _ I ece; at
| east thrsetébeﬁmhﬁgféfpl%myﬁgsawr f@é&%&%f&é@ﬂmwﬂ?' idle | €ast
cl eani

two of the three cleaning apparatuses having an 1denti cal g
function; agadnatt € 8ePoAri sSHimeE burgaber tb it kinkOwbPROWBEKRT geeead the
t hree cl eaning apparatuses, at |least two of 25 the cl eani ng apparat uses
have i denthecak cllemmimpappdubeaseSdaeqleahling pod leaniatpwprrpesses ; which
need to be perfornmed in a long period of tinme can be carried out by two or
nor e tl easi hganpparasusestureefor atamd fernng arhd e isthedbwmeakp tares

i ncrease 8 1 5 JAN 2003 t he number of processed workpi eces per unit tine,
i .e., thrbagHpen. thecatdleest cthreeiglran inpampafaturegr ddentt nanafiey on,
there is provided a polishing apparatus conprising: a plurality s of

t ur nt abl e§tRYGFRGErRRRE GARRI S PEIT RN SLRG ddaqs f?@rpmpaemlyebwe@@pthﬁ ngs
for holdin rkpi eces and pressing the workpi eces agai nst the polishing
surf aces ?g g%??gh%ﬁﬁgewﬁ APel8s 2 QaF@FQFfsrraﬁgﬁoFgépsﬁgﬁmiig§q§P%F
position | . e sed by th gp rings and having a plurality of
portions %@@ﬁ?%gﬁgdQoﬁ§§%§§l§¥e8§tEPﬁPﬁéd circunference froma center of
rotatipon of the rota orte o] kN kpi.ece t.he rotary
trans%ﬁrter bei ng ca%%%%%égﬁgiEéeﬁp%gbfﬁgggru?gkgﬁ§%%b’pgﬁ%i%ﬁ%fgiﬁpéi
pusher foapphanshisrédmenhigeer kR EELTRRIaLED ddifpTPLakY thaNsRAI &Ly and
the top rings. 1s According to a ninth aspect of the present invention,
there is pledhind proodsdsdd THrappanehififgPdedit®d aulbiadf idl fning
turnt abl es having respective polishing surfaces; a plurality of top rings

f or hol di agages ks peEresi randn pragsisiusgpo hies ivbn § [pireces ssgaw hshotithergahld igty ng
surfaces to polish the workpieces; a 20 plurality of rotary transporters
provi ded §BeaRreeeedingsmpRPtbithdarcypdtt ivetadpatingsaned, dpasled i n
positions which can be accessed by the respective top rings and each having
a pl ut%l i £9 DIOTRR itESPHRSeEF bR d igie @ fppadladr Al @3 R ERGTRIIRESSS om a
center of rotation,of the rotary transporter ,2s for hol ding the workpieces,

the rot ar §¥t FERLPOIELr M HRIGIE LD P& OFeSiEn HBACRGNERES pf U AP (BEHEOD S i ons:
and & PUSDERCTl ot HANYCLEL 19 IS MPLERh ESES D8 RS A DS 9 AL PO ter
the number of processed workpieces per unit time, i.e.,
throughput.
25 According to a second aspect of the present invention,
there is provided a polishing apparatus comprising: a plurality

of turntables having respective polishing surfaces; a plurality

of top rings for holding workpieces and pressing the workpieces



1 5 JAIV 2003 According to a tenth aspect of the present invention, there
is provided a polishing apparatus conprising: a plurality of turntables
havi ng respective polishing surfaces; a plurality of top rings for hﬂ)l5dJA|N92003
wor kpi eces and pressing the workpi eces s agai nst the polishing surfaces to
polish the workpieces;_ a rotary transporter having an indexing function for
t r ansf er ragRARHe Cher Rl Belesng §ugfacesnte RO lish thayorkpieresisn 2&OR33Y t he
plurality of top rings, is angularly npvable about a rotating shaft to a
posi tion ‘b%?smg%t%r%%{ﬂ% Ad & ROBTEION BV CRE PRASCEEDPR Pudhe
According to the eigh h_t ht ough tgnth ag ec%s of . the present, invention, it
i s possi bFPtHRFDr 1R PAEIEENR PLGLALEHY 8Tt PRRELEPSaPREMKIPEEE CF e
pol i shed, _such as a sem conductor wafer, to the,top rin for _ther

reatly | REFeRsFrmteRd HEREERTrontS Ehon bPREPECRE BoFautPR BEn P o,
t hr oughp I ferred i t, h tap rings .

angul g’rl ;é%%fa%l grgg%é),?rgerrot% fﬁg‘g%ﬁg?‘tg ttgt?% H%t'srikt%)iq%ﬁe%\ierhg%e IJ(‘))fﬁ—'atrﬁ/e

turnt abl es, and, 8, POSIHd { 1 d?‘ég{agggeof‘}t 1yaéirr?cj‘%ﬁ%r%8£wiﬁcté‘ﬁ2§ﬂ@é& o4

enbodi ment, respective dressers associ at ed t respective

turnt abl eghargo ¥ QYA$IeG pdQnke? 2oP! €f £hs £6r RIRQ K KR Nlor IR RY el the
rotary transporter conprises a |oad stage for hol ding the workpiece to be

pol i shed end rstaiy} aadnspageeiroandalnd 8gpt FEn W] lPices er W6 €41 ISl RaRie
polished. In a preferred enbodi ment, the pusher is provided 25 bel ow or on
t he rotargotr ansqs fexrrindie talzoveoakpieiclker obj eahd, fwahurtdse awdary

advant ages of the present invention will becone apparent fromthe follow ng
descriopt i bnambportekeandnreveysnnyi thewwbhkphecasconpanying 10 1 5 JAN
2003 drawi ngs which illustrate preferred enbodi ments of the present

i nvention by way of Exaifl e20BRIER DESCRIPTIE@R OFhgHE IDRAVWRIBSLEeR| o 1 is

a plan view showi ng a | ayout of various conponents of a polishing apparatus

accor di ngt¥3NaL ¥ ASYORRRERF frERPHPOL hEN B e SN AR ATRTHFH D RIEE 0D WS €4

clevat TGl Yhet 10U 09, U SIS ST VERL AL 0P 0 Bl of
processed workpieces per unit time, i.e., throughput.

15 According to a third aspect of the present invention,
there is provided a polishing apparatus comprising: a polishing
section for polishing a workpiece; a cleaning section for
cleaning a polished workpiece; and a reversing device for
reversing a workpiece to be polished and a polished workpiece;

20 the polishing section being arranged to polish a workpiece while
a surface thereof being polished is directed downwardly, and the
cleaning section being arranged to clean said polished workpiece
while a polished surface thereof is directed upwardly.

In the cleaning processes, the polished surfaces of

25 workpieces can be processed while the polished surfaces are being
directed upwardly.

According to a fourth aspect of the present invention,

there is provided a polishing apparatus comprising: a turntable



polishing a sem conductor wafer with the polishing apparatus shown in FIG
1; FIG 4 is a diagramillustrative of the process of polishing a 15 JAN 7003
sem conductor wafer with the polishing apparatus 15 shown in FIG 1; él éN gﬂ
is a diagramillustrative of the process of polishing a sem conductor wafer
with the polishing apparatus shown in FIG 1, FIG 6 is a diagram,

i |1 ustrathaeing a e lgsdciexs serfagegohi EQPnJQl@gsfé?ﬁ doHdligidr war&PiRiceh t he
pol i shi ng é)paratus shown in FIG 1; FIG is a diagramillustrative of

the proced® oPrﬁﬁﬁiéﬁlﬁ@eaw§éﬁpé§ﬁ&UéE@Pﬂ&Heﬁh%mP%l%%%l%%IFgﬁﬁﬁseaﬁﬁhratus
shown in FIG 1; 25 FI 8 is a diagr | strative of another process of
pol T shi ngbS e CAR AR kR S o R A et S e arRege s 1o Fi G
1, FIG an d|ﬁﬁgg hllustr tive of thﬁ other rocess r‘l' 1%§P{d\ﬂ¥?2003
of polishf ‘aa’él%% OhERRY oV O REP EPCGF | nPHe pHPF %ﬁ&eaﬁﬂié atls

FI G I % ther _pr of Ilshlng
a semjsconducté %f%“%ggﬁgnﬁékpgﬁlié#ﬁg‘%gg% e8 gs 0\%/?1'%?@% &t%% FI G

L BT RO gL BLA ot B 42D choonss
the cleaning apparatuses.

Inasmuch as polished workpieces can wait while being
processed in cleaning processes, a plurality of cleaning
10 processes having different processing times can be performed
parallel to each other on a plurality of polished workpieces.
According to a fifth aspect of the present invention,
there is provided a polishing apparatus comprising: a loading
and unloading section for supplying a workpiece to be polished
15 and receiving a polished workpiece; a polishing section for
polishing the workpiece; and a cleaning section for cleaning the
polished workpiece; and chambers separated by partitions having
respective openings for allowing the workpiece +to pass
therethrough, the loading and unloading section, the polishing
20 section, and the cleaning section being housed in the chambers.
Since the chambers in which cleanliness of atmosphere
is different from one another are separated by the partitions,
the atmosphere in a contaminated chamber is prevented from
flowing into a clean chamber and hence from lowering the

25 cleanliness in the clean chamber.
According to a sixth aspect of the present invention,
there is provided a polishing apparatus comprising: a plurality

of turntables having respective polishing surfaces; a plurality



shown in FIG 1; FIG 12 is a diagramillustrative of the other process to
of polishing a sen1conductor wafer with the polishing apparatus showny§ naN 2003
FIG 1; FIG 13 is a diagramillustrative of the other process of polishing
a sem conductor wafer with the polishing apparatus shown in FTG 1; 1s FIG
14 is a diggramillustrative of the other process of polishing
sem condu%?qi' ORI SWE PR lﬁ‘Pﬂ% B |‘”§’r¥i%e§ﬁ§gﬁafiu8r§ﬁ6mglWGFI“@rkPlGPQ@ 15
is a diagrami|l 3&rat|ve still another process of gollshln

f

seni condug#dtn %qu;% Lgh| $URF G20 teparidt mﬁoFﬁPFFGFSI F G

rat ve of the still other roc ss

l'i shi
son conauRPSFATAFE, “GF{ 7 %f;enw. saﬁwgraafdﬁsaﬁt i °| 'oith's&?e@a 17
[ [ £ ol i shi a
'sZmacS'nﬁuc?%%#’%%‘% e ranTiamne BhierafSs g%ﬁﬁﬁ SEPE RS s 1g
is ad a%@f‘kbhé?éétactﬂevﬁoﬁisﬁb %tuljfla@fﬁcfgggﬁﬁlsa %I)%EQHLEQ'&R&&

sem conduct or er wth the po shlng apparatus’'s orn I n
FIG 1, FEGr 39iharaidli 861 88nihd Usis afd Mep cd NSt Ido 10t PIRASER

polishing a s%n%condugt%§ maferémnth tﬁﬁa%o(fshlng a 5%ratu§lshomn I n FIG
1; for finish polishing the workpiece.

The polishing surface for polishing the workpiece to
produce a polished surface at a higher polishing rate and the
10 polishing surface for polishing the workpiece to produce a finer
polished surface in the finish manner at a lower polishing rate
are combined with each other to efficiently polish the workpiece
to produce a well polished surface thereof.
According to a seventh aspect of the present invention,
15 there is provided a polishing apparatus comprising: a loading
and unloading section for supplying a workpiece to be polished
and receiving a polished workpiece; a turntable having a
polishing surface; a top ring for holding a workpiece and pressing
the workpiece against the polishing surface to polish the
20 workpiece; at least three cleaning apparatuses for cleaning
polished workpieces, at least two of the three cleaning
apparatuses having an identical cleaning function; and a transfer
structure for transferring the workpieces.
Of the three cleaning apparatuses, at least two of
25 the cleaning apparatuses have identical cleaning modules.
Consequently, cleaning processes which need to be performed in
a long period of time can be carried out by two or more cleaning

apparatuses, i.e., a tact time can be distributed, to increase



s FIG 20 is a diagramillustrative of the still other process of polishing
a sem conductor wafer with the polishing apparatus shown in FIG 1; ﬂCJiAN%l}D
is a diagramillustrative of the still other process of polishing a 3
sem conductor wafer with the polishing 1o apparatus shown in FIG 1; FIG

22 is a diagramillustrative of the still, other process of polishing a
seni condut®er TWARST wPth RPFRCPHF L niviRy kRFraest uBeEhowmlt n FHRg, 1:1-8-GS. 23A

and 23B are front and side el evational views 15 of a | oading and unl oadi ng
section; FPEPUSHPYE- 4 front el evational view of another |oading and

: = S : . : o :
ol cani ng chanber . 20 FrE T 18 A EFRRL b ReRs oA i g T LY BASRR
bot i ' j s : L, El A
front el oMEFSrd P?P&%H%?e%’ﬂm%ﬁ?iesﬁl?}“&a?%g%?g%a%ﬁf.lé9§8g}ad§1§irgil Wonal
: ¢ L an: . N gy
x: :Wweg i ;gtfﬁ:\gﬁf | ratﬁ&%szﬁap%giac%{éé%‘é%éﬁ&lg%al?rs\él:/%/ \e‘; Q{H_«EQSS% %? lzltr\%llalw o? St he

\2/?1; er |Sf 2bt Ao RS iNg@edri Kb 1Bing ot kPANCEROZnhhSr di & 64 1Mk WadikgAked LY the
1against the polishing surfaces to polish the workpieces; a rotary
transporter disposed in a position which can be accessed by the
top rings and having a plurality of portions positioned on a

10 predetermined circumference from a center of rotation of the
rotary transporter for holding the workpieces, the rotary
transporter being capable of indexing the plurality of portions;
and a pusher for transferring the workpieces between the rotary
transporter and the top rings.

15 According to a ninth aspect of the present invention,
there is provided a polishing apparatus comprising: a plurality
of turntables having respective polishing surfaces; a plurality
of top rings for holding workpieces and pressing the workpieces
against the polishing surfaces to polish the workpieces; a

20 plurality of rotary transporters provided so as to correspond
to the respective top rings and disposed in positions which can
be accessed by the respective top rings and each having a
plurality of portions positioned on a predetermined
circumference from a center of rotation of the rotary transporter

25 for holding the workpieces, the rotary transporter being capable
of indexing the plurality of portions; and a pusher for
transferring the workpieces between the rotary transporter and

the top rings.



FIG 28E is a view of the wafer station as viewed in the direction

I ndi cated by the arrow IIl; FIG 29A is a plan view of a reversing q%’hlﬁ??[}ﬂ}
s FIG 29B is a side elevational view, partly in cross section, of the
reversing device; FIG 30 is a vertical cross-sectional view of a lifter;
FIG 31 is a plan view of a rotary transporter; lo FIG 32 is a side

el evational view of APRO¥@ing ot 2 fiypdy aspeckid the presenerimvegtion,
cross-sectional view of a pusher; FIGS. 34A through 34E are verti cal

cr oss- sectNBhral 18 Provaded pIRakshing appagRd UsaRABPT LA 1RAT: cd rlver aduisthier f
operates; EIG 35.is a side elevatiopal view, partly in cross section, of a
t gp ri ng: CEI@r el kes, haying tespeotive KA ISHHINg sukLares : dd sdHd ldriesser ;

20 FIG 37.is a verti s-secti.onal view . of a brush dresser;, FIG 38

al cr
is a vert?gatro%lrdg’g-ss et lb?ng 109 NP LERH%e 808, PEES 108 Uk Marknrigsnes FIG
39 15 2 shgg:Levald pRRtoNERY L AR ess, ris%tgé&oh?ﬁyflneet%%d;e%tarby'élg, .

FI G ront erevation ew of "a‘rotary-type

a verticatrghessreeft hahehgVhiWifhe?ild fuhc?idNed0Rransferring the

workpieces to or from the top rings; wherein each of the plurality
of top rings is angularly movable about a rotating shaft to a
position over the turntable and a position over the index table.

10 According to the eighth through tenth aspects of the
present invention, it is possible 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.

15 In a preferred embodiment, each of the top rings is
angularly movable about a rotating shaft to a position over one
of the turntables and a position over the rotary transporter.

In a preferred embodiment, respective dedicated
dressers associated with the respective turntables are provided.

20 In a preferred embodiment, the portions of the rotary
transporter comprises a load stage for holding the workpiece to
be polished and an unload stage for holding the workpiece which
has been polished.

In a preferred embodiment, the pusher is provided

25 Dbelow or on the rotary transporter.

The above and other objects, features, and advantages
of the present invention will become apparent from the following

description when taken in conjunction with the accompanying

10



scroll-type turntable; FIG 42A is a cross-sectional view taken along line
P- Pof FIG 41, FIG 42B is a cross-sectional view taken al ong IiQ% ?A@(ZUUJ
X of FIG 42A; FIG 43 is a vertical cross-sectional view of an

over hangi ng-type turntable; FIG 44A is a plan view of an abrasive |iquid
supply nozzle, to FIG 44B is a side elevational view, partly in cross
section, Hfavirgsptdah/dllugtrateuppefersed| embemnents af £hs areseal
showi ng the posjtion of the abrasive liquid supply nozzle with respect to a
t ur nt abl e*NRRE 190 BY WR¥ cPen@f3®PHE agr am showi ng an abrasive 1s |iquid
supply system FIG 47 is a schematic di agram show ng anot her abrasive
liquid supply system and FIG 48 is a schematic diagram show ng stil

I ot e meRBHPE HrSLELEROR LT
erbodent of the resert, | euel F1S Sflktadna el SyBhonal puaushon no

(oSSR L2 fLRLY b st caneai oS Rk o
transportghbddPfedt dP the present invention;

FIG. 2 is anelevational view showing the relationship
between a top ring and turntables;

10 FIG. 3 is a diagram illustrative of a process of
polishing a semiconductor wafer with the polishing apparatus
shown in FIG. 1;

FIG. 4 is a diagram illustrative of the process of
polishing a semiconductor wafer with the polishing apparatus

15 shown in FIG. 1;

FIG. 5 is a diagram illustrative of the process of
polishing a semiconductor wafer with the polishing apparatus
shown in FIG. 1;

FIG. 6 is a diagram illustrative of the process of

20 polishing a semiconductor wafer with the polishing apparatus
shown in FIG. 1;

FIG. 7 is a diagram illustrative of the process of
polishing a semiconductor wafer with the polishing apparatus
shown in FIG. 1;

25 FIG. 8 is a diagram illustrative of another process
of polishing a semiconductor wafer with the polishing apparatus
shown in FIG. 1;

FIG. 9 is a diagram illustrative of the other process

11



~ 5 ~aN Q03 FIG 53 is a plan view showing a detailed structure of a

rotary transporter type B; FIG 54 is an el evational view showi ng the, ,
detailed structure of the rotary transporter type B, s FIG 55 is a E?aAN 1003
view showi ng a detailed structure of a |linearly novable table type; FIG 56
is an el evational view show ng the detailed structure of the linearly

novabl e t&bPelipPdNIFpGemicondurtnyyafiesWikk the ROldSdHing 8PPREFMENgS,

to a rotary transporter, pushers and transfer robots; FIGS. 58A through 58D
are verti W HssE¥ectibnal views showi ng the manner in which the pusher

is operated; FIG 59 | pl an view show ng, a_podifi enbadi ment _of the
pol i shi ng appar at us & i gl%a%%&ﬁpgpﬁaggetqﬁgpg %&%RFOFWEHH on;
FIG 60 is_a di.agr.amillustrative of a_proce pol.i.shi.n semi.¢conduct or
vafer wi (3 B O Toh e R Tt B AR R e R U oA et L7,
di agram i rati of , the process of 20 polishing a sem conductor wafer
wth ?’he éb%#‘?%hﬁ]gﬁlg%balrat uses shown in FIGS. 49 and 59; FIG 62 is a

diagramillustrativ i PLOCESF A 5 Lshi heanduct f.er with
t he polishing appar E%bgkﬂ?hsg\%n In Fﬁégggseghgggg%g}% G 639?9&%8?11 agram

| Fustratdy i g PROSEREcORIROLd 5 RidTerAwS el @p@g&ticynmj agp\éﬁrta&utshe
pol i shing apparatuses shown in FIGS. 49 and 59; FI 64 is a diagram
iIlustraténewefinhererocess of

FIG. 12 is adiagram illustrative of the other process

10 of polishing a semiconductor wafer with the polishing apparatus
shown in FIG. 1;

FIG. 13 is adiagram illustrative of the other process
of polishing a semiconductor wafer with the polishing apparatus
shown in FIG. 1;

15 FIG. 14 is adiagram illustrative of the other process
of polishing a semiconductor wafer with the polishing apparatus
shown in FIG. 1;

FIG. 15 is a diagram illustrative of still another

process of polishing a semiconductor wafer with the polishing
20 apparatus shown in FIG. 1;

FIG. 16 is a diagram illustrative of the still other
process of polishing a semiconductor wafer with the polishing
apparatus shown in FIG. 1;

FIG. 17 is a diagram illustrative of the still other

25 process of polishing a semiconductor wafer with the polishing
apparatus shown in FIG. 1;
FIG. 18 is a diagram illustrative of the still other

process of polishing a semiconductor wafer with the polishing

12



16 ~ 5 ~a~ ?003 polishing a sem conductor wafer with the polishing
appar atuses shown in FIGS. 49 and 59; FIG 65 is a plan view show ng a
| ayout of various conponents of a polishing apparatus according to al b HAN 003
5 enbodi nent of the present invention; FIG 66 is an el evational view
show ng t he relationshig pf a top , ring, a turntable and a pusher unit; FIG
t

67 is a FRRALHT S | SRV }§éFB?'obération of the rotary transporter
operat| on of the rotEs toa i8I ERIdrd P RS tod ot et he ok et G
accor di nPToC AT pbr o Sl TR SRR P, Wit Wiioh i PRE T i
PP e 7 Tt e L e O T On ot the rotary transpor ter

according to anothery£abod FEnt ﬂi'ﬂg@an?%l%%s%r%%i@reag‘ﬁiJcljlé‘sétfi 1 & ndr

operation of the rotary transporter” according to another enbodiment; 2o
FIG 73 igréc8sa05mpdlisisiAqtd \Wenic ARRIALD O et RA HIOLRY pbrl%m%][gt er

according to another enbodinent; FIG 74 is a diagramillustrative o
oper at i onapgpataeus osReYnt iANBpertef according to anot her enbodi nent; FIG
75 is a diagramillustrative of operation of the 2s rotary transporter
according to anot herFBEb@di dend ;diagram illustrative of the still other
process of polishing a semiconductor wafer with the polishing
10 apparatus shown in FIG. 1;

FIG. 22 is a diagram illustrative of the still other
process of polishing a semiconductor wafer with the polishing
apparatus shown in FIG. 1;

FIGS. 23A and 23B are front and side elevational views

15 of a loading and unloading section;

FIG. 24 is a front elevational view of another 1loading
and unloading section;

FIG. 25 is a schematic diagram showing air flows in
a cleaning chamber;

20 FIG. 26 is a side elevational viewof a transfer robot;

FIG. 27 is a perspective view of the transfer robot;

FIG. 28A is a front elevational view of a wafer
station;

FIG. 28B is a side elevational view of the wafer

25 station;
FIG. 28C is a view of the wafer station as viewed in

the direction indicated by the arrow I;

FIG. 28D is a view of the wafer station as viewed in

13



FIG 76 is a diagramillustrative of operation of the rotary transporter
according to another enbodinent; FIG 77 is a diagramillustrative of-
operation of the 17 1 5 JE1(d 2003 rotary transporter according to 5 JAN 2003
anot her enbodinment; FIG 78 is a diagramillustrative of operation of the
rotary transporter according to_another enbodinment; FIG 79 is a diagram

i 11 ustrattiie Bfresgeken i vl siatet Ry rdiardcidvansbort er accordi ng to anot her
enbodiment; FIG 80 _is a giagran1ijlustrahive ?f operation of,thecfotary
transporter accordi fg%o28FotRc? ErbAInEhRE; Wt e BRa%+0n aff Ygegnpd 1n

illustrative of operation of the rotary transporjfer according to another
enbodi menv}e acﬁlorefgtjﬁrblw?astea&cﬁ%gé}a%ﬁlﬁ%tfﬁ1 ve of operation of the
rotary transporter rdy t 0 angt her. .e j T, | PTI ON OF
THE PREFERRED E!\/me?%gplo is %ﬂnagl é]plr?g’) e a’}_lcepvo% ﬁlgd' CGRoui ments of
the 1g present inveniionwyl b she depceh Bedhehaw \W!L%J}, L@xzﬂé};% EPoss

drawings. FIG 1 shows a | ayout of various conponents I 1 shing

appar at uss&ecd]l Ngr tin@ Fdysts ebadi R ; of the present invention. As
shown in FIG 1, a polishing apparatus 20 according to the present

i nvention conprises ¥yi@yu 3oadsunl 0ash5i@YESc2o88CBeb@ionbaCivigw ¥af ar
cassette 1 which accommpbdates a plurality of sem conductor wafers. The

| oad- unl optifséage 2 nmay have a nmechani smfor raising and | owering the wafer
cassette 1. A transfer robot 4 having two hands is provided on rails 3 2s
so that the transferFTI®bal disan picae wlengff e ratidsy 3toams pecess; t he
respective wafer cassettes 1 on the respective | oad-unl oad
10 FIG. 32 is a side elevational view of the rotary
transporter;
FIG. 33 is a vertical cross-sectional view of a
pusher;
FIGS. 34A through 34E are vertical cross-sectional
15 views illustrative of the manner in which the pusher operates;
FIG. 35 is a side elevational view, partly in cross
section, of a top ring;
FIG. 36 is a vertical cross-sectional view of a
diamond dresser;
20 FIG. 37 is a vertical cross-sectional view of a brush
dresser;
FIG. 38 is a vertical cross-sectional view of a
dresser of a second turntable;
FIG. 39 is a side elevational view of the dresser of
25 the second turntable;
FIG. 40 is a front elevational view of a rotary-type

turntable;

FIG. 41 is a vertical cross-sectional view of a

14



stages 2. The transfer robot 4 has two hands which are | ocated 18 ~ 5
~oaw Zao3 in a vertically spaced rel ationship, and the |ower hand is}8sga8 2003
only for taking out a sem conductor wafer fromthe wafer cassette 1 and the
upper hand is used only for returning the sem conductor wafer to the wafer
cassette 1. This arrangenent_allows that a s clean sem conductor wafer

whi ch hassTeehl thRm TRt eed at an upper side and is not contani nat ed.
The lower hand is a vacu%ﬁlattraction-tg e _hand. for hql 4i ng senhconductor
waf er under vacuum it 4 dfpRrCRAAR§CHIOREEIE R I‘-Fa'ﬁélgn @€ or
supporti a er%&tf%al ﬁ_dge of a sem conductor wafer by a recess to forned
on the hand. “TH&" viacau ttraction-type hand can hold a sem conductor wafer
and transport the semco ct.ar fer. ey i sem.cqnduct.or f.er is
not |ocated at a no&?acfc‘ %g% |oﬁV\$ﬂO%%—eS€£?le(§n%g§?é "Eneta e t%&oélg\s,\ﬁilgjﬁt

di spl acengnt , r SS support-type hand can transport a
senicgndggtorxaggéﬁﬂﬁhi € 15 keeping the sem conductor wafer clean because

dust is not collectagdginlikeishg RG4U@aat tcrﬁfstsj%&yjnﬁwman@ie@efcla%ani ng

apparatuses 5 and 6 are disposed at the opposite side of the wafer

casset t esovderhdigig§PegdetOuiheadé} s 3 of the transfer robot 4. The

cl eani ng apparatuses 5 and 6 are 20 di sposed at positions that can be
accessed by the handsi®f 4dzreitransiar viebod fdan Bdimeeivd Na quinl slugpdiyng
apparatuses 5 and 6 and at a position that can be accessed by the transfer
robot 4, mndzzkejs provided a wafer station 50 having four wafer supports 7,
8, 9 and 10. The cleaning apparatuses 5 and 6 have a spin-dry 25 mechani sm
for didyi ng a seni corftfifet driBrafer iydes pileiatdonhd veaveamriticlprimeressat a
hi gh speed, and hence the two-stage, cl eaning or three-stage cleaning of the
seni condueot Lomf et clihe bebEdhtRt HIW € hOWPP+EpPagZh§7 any cl eani ng nodul e.

19 1 5 SAN 2003 An_area B in which the cl eani.ng apparatuses 5 6 and
the wafer station 5F Havitny +hé wifd V&&%&?}P@’lﬁ% é:?’%QpQﬁd'scf@narogngih@posed

d Al ich.th 1 d f 4
i Sposcd SPEABLPEI L1 ONLY BYPBLBaPeTEron St el FoRa Bt bhar CHABTBPE8AI i noss
of Lne area B and. t heyar of A 09D D SRR The BRI 9B Wity fias an

I
openi ng for all ow ng sem conductor wafers to pass therethrough,

shuttgr 11;h8i@"QYpHed 8ystbg; opening of the partition wall 14. A transfer
robot 20 having two hands is disposed at a position where the to transfer
robot 20 can access #he. chgani igaapsHaiasi® andqgirht tdHeei ngf ehotheRor t s
7, 9 and 10, and a transfer robot 21 having two hands is disposed at a

posi tion abeseivbeligqandf euppbposyiempnandcess the cl eani ng apparatus 6
and the three wafer supports 8, 9 and 10. 15 The wafer support 7 is used to
transfer a seni conduI®r 4fafiera issthemart itthd irgapsf ehovbhgts Yilbhanather
transfer robot 20 and has a sensor 71 for detecting whether there is a

seni condu@Pbfs Waf et 1gR 1o UPHRE fAFEPMsupport 8 is used to transfer a

sem conduct or wafer between the transfer rohot 4 and l20 t he tfr ansf.er robot
21 amP has a sensor ¥E5fot? dbt & tRIAP WHdth&owing a layout of various

components of a polishing apparatus according to a second

embodiment of the present invention;
FIG. 50 1is an elevational view showing the
relationship between a top ring and a turntable;
25 FIG. 51 is a plan view showing a detailed structure
of a rotary transporter type A;
FIG. 52 is an elevational view showing the detailed

structure of the rotary transporter type A;

15



there is a sem conductor wafer or not. The wafer support 9 is used to
transfer a sem conductor wafer fromthe transfer robot 21 to the trq@ﬂmma
robot 20, and has a sensor 73 for detecting whether there is a

sem conductor wafer or not and rinsing nozzles 25 75 for supplying a
rinsing liquid to prevent a sem conductor wafer fromdrying or to conduct
rinsing of a seni coddifct 8F haf@rPlahe’ i@H SN AL df@ail%egs‘éHrPStPFﬁnsfer
a sem conductor wafer fromthe transfer robot 20 to the transfer robot 21,
and has PLéhdRtY TIANSPQUFLIFPS P or detecting whether there is a

' duct f t d_rinsi . (6 for . [ i nsi
QUi 0 Lo prevent & Fagin GdnActbrS VRVRYLTH o dhg Ak R s 10 ERSI 1o
f ' f f 10 di d5i
comon vt ofF ol AT FaRlRes P Beni ng def ned t her i n
common uellErtsedt & | ; £ Bbeni ng def i ned |
conbi Red wi (h a shuller 7715 HiBl ghrpr o Y oBTBRT RuEELRE,

waf er supperd L0,e t%g@j@rtmogp@. serves to support a sem conductor
waf er which to has been cl eaned and tfhe wafer support 10 serves to support

a sem conductor waf er1d.0 sle isl ganerevsOidhatl ey FreAied; $a@ aendyttar
wafer is prevented from being contam nated by rinsing water which woul d

ot her w sestimldtuterednchd heisenspy andkdabl/e, talSl @ndypgd; the rinsing nozzles
75 and 76, and the shutter 1s 77 are schematically shown in FIG 1, and
their positions and BElfapés s & pdaniviewthhst edlexaonshipThe ttammmshegs,r obot
20 and the transfer robot 21 have the respective two hands which are

| ocatléd id zovarY iteanspeptried pesheyorsid prrapefeespelketse upper hands of
the transfer robot 20 20 and the transfer robot 21 are used for
transporting a sem dorffuctSd® WAEFOUIMhPER BAS BEERLEREaREASEOSERELOM@dNni ny
appar atuses or the wafer supports of the wafer station, 50, and the
respect i VELFERETRNARE e tTRPRSANER ¥R 1OB ot PRHEEY heS t PRREREFIF obot 21
are used for transpqrting_a,sem conductor wafer 25 i.ch has not..cl eaned or
a sem conduct or waf %rllé'o%l?elﬁo?i .Vlglwn%léo‘f'ﬁlégl%\Hﬁ@ﬁfdﬁa@afggﬁgﬂle{‘
transfer sgm r r rsheg i t er
hand | o 1o Gon Sy peb oo i rpfaSrshbal B £YE PhD0aHEK AFng) B, WRRE
upper; wal b 8f e 418 2ent florp; JAN 7003 reversing device. A cleaning apparatus
22 is disposed at a position adjacent to the cleaning apparatus 5 and
accessible by the hangds, ofo tie 4 r@nsdesmr PDPhs2Pat ad apohhpi-oekegnioFy
apparatus 23 is s disposed at a position adjacent to the cl eaning apparatus
6 and acceskidhindia semibandsicebrt heferanstiertiiolpoll i2hing bppheatisas ng
apparatuses 5, 6, 22 and 23, the wafer supports 7, 8, 9 and 10 of the wafer
stati on 58howemdin heI&3 ans? eand ohdt s 20 and 21 are placed in the area B. The
pressure in the to area B is adjusted so as to be |ower than the pressure
in the area A Each BfGi ifd diseanfihggnppathlusesabrvarefl Xhe rogeas @ fof

cl eaning both surfaces of a sem conductor wafer. The polishing apparatus
has 2%ouRPhiSRENY Gt SEFACOHING L& FBHST cBhbR et LAHANIN 2PRETRGUSISTy 46
constitutes an 1s & ﬁg’;%oségg s%rélg'gure. The interior of the housing 46 is
partiti on%)ao‘i’%tbnag t Y2 ¢obnpart nents or chanmbers (including the
areas A and B) by p Lti 14, 3 4 i shi r
separated fromthe gﬁrfe%' é’ozgést ed%%gf)%rrgt:lL ?%%&g\% vaa%?gd%:ﬂn%e@}ﬁg%?s
further diyj . & ot ; rd4 1t I | ch of
the teo oA e o B R B T R T
for hol di g8o@n SER £PE8UCLOr ;M@f €. and pressing the sem conductor wafer
against the turntables. That is, the turntables 34 and

25 FIG. 63 is a diagram illustrative of the process of
polishing a semiconductor wafer with the polishing apparatuses
shown in FIGS. 49 and 59;

FIG. 64 is a diagram illustrative of the process of
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2s 36 are provided in the area C, and the turntables 35 and 37 are provi ded
inthe area D. Further, the top ring 32 is provided in the area C arfid 142003
top ring 33 is provided in the area D. An abrasive liquid nozzle 40 for
suppl ying an abrasive 22 15 (1AN 2003 liquid to the turntable 34 in the
area C and a dresser 38 for dressing the turntable 34 are disposed in the
area C. Avlshigiva Begirdndogips Wwafepwistippihg pglashiabgasbparptyecd to
the turntable 35 in the area D and a dresser 39 for dressing the turntable
35 s are H1fibsidd BT hed hrand 39/A dresser 48 for dressing the turntable 36
in the area Cis di si:posed in the area C, and a . dresser 49 for dressing the
turntable 37 in the Fi%a D il§ § PA68eH1PH FREVAPEaaDlaYABLt BENVEABABYES36 and

37 b I d w th wet- .t hi ck [ devi f i
the'thi CIGRIGPIGE { BT] 4 cPogtoR Bam SORRTEY AGPRRSIE chin Tetieype

t hi ckness asur i devi,ces are provjided,.then they can neasure the

thi ck esse“ﬁo l‘ﬁ‘%‘%r‘?“ﬁn’?% S%I%espe()r%ul(: \ger&vxl/a Ig’r imredi ately after it is

pol i shed, and hence gy i s QOSS]bl ear}? WD oR] | Sfiéxbe QH&}«EH d the
sem conduct or wafer or control a polishing process tor 1s polishing a next

seni Condt&ﬁéﬂ%ﬁﬁ%ﬁﬁf% %é :}ﬁb ?Sé”ﬁﬂrr%@alﬂfe e!:rllfia 2o 88088 RS,

rel ati onship betwee e top 2 and the turntables 34 and 36. The

relationship betweerpidieclops il aga§§aﬁmdlM&ﬁéﬁiﬂﬁ@@&e@pééa@ﬂgn@f ket he
sane as that of the top ring 32 and the turntables 34 and 36. As shown in
FIG 20 Zrotdiey tORaks e 82r | ScSHRPDEd etb f40ht vet Opmbodiméeagd 31 by a top
ring drive shaft 91 ich is rotatable. The top ring head 31 is supported
by a support shaft Frehieéhixandbegaagulldrdstposite ofedpenatdivhenf ayheri ng
32 can access the turntables 34 and 36. The dresser 38 is supported froma
dresser hecitth9y byamsperteesasecoriinvg thainoYenhembpodsment at abl e. The
dresser head 94 is zé%)orted by an angul arly posjtionabl e support shaft 95
for noving the dres 389t iedhagrafahdbis Yost tvo R fappehabiessthghe
position over the turntable 34. The dresser 48 is sim larly 23 15 ,1AN
2003 suppb? E2EY f FERRSPAF ERE FCFREAIRY 1Y anQrRekefmhrdiBeRhait 96 which is

tatable. The d head, 97 i ried b | ar | i tionabl
Support shaft 98 for® HoviNgtt MeIaPEEeBr L R HEtAERYE & TSP BREBY BT FOIF and a

d i i L 5, 36 LR, 1, i h
O sops ot DO e Lo L 08 HCOO BB e Dan B S IR s L L Ton' et
can be accessed by tﬂ“ﬁs.h@’idJs_s%deQgrEﬁai‘lSlf@étfé)@P«Fe ¥ opbeheibE &f Arded a

reversing device 28 for reversing sem conductor wafer; and 1o at a

posi tion thedrgabr BRs PELESE CalcOYrd g heddsnethéheehbaashents obot 21, there
is provided a reversing device 28 for reversing a sem conductor wafer. The

partition wall 24 betv®eT2t be aadéagBamnill Iuet vatehge 6f Bphaattinn @pearhiengs
each for allow ng sem conductor wafers to pass therethrough, one of which
is used l1botaryttnasfporteay abeosdmgobduanothenfenbediventyom t he
reversing device 28 and the other of which is used for transferring the
sem c¥nduct or waf er E¥Gor7 3f i8rA dRhagrafel bl wyt Ryl ee ofgopesptiiearef Zheand 26
are provided at the respective openings of the partition wall 24. The

rever si ngr¥BIT ¥ kI 2BSRAHL SR’ 2RGOED DRI ot hARREABENGAPSHIEP Céhucki ng a

sem conductor wafer,_a _ reversing,mechanj for reversing a sen co ctor
waf er, and a senico t di WAk lB@F@E‘t’rﬁ@%@ﬂ%‘&r"?&f 88?58?&83 9\# er the

huck hani huck ] d ively. Th
[rans or FORBLY 2br¢panerirt aCeaEbdunet srouliper Shmol FBSEY, Vet sing

device 28, and the t ster . : r . ] o the
reversing device 28'%.:?(2' r ot 5%%tatrlgﬁésglr?i;ﬁ%gf?gl%?s@pfggggygrgﬁé\?v%g{het
reversi ngrdeyiGeerdRsphdcéd’ adbdrifigt €8 hhBEBeB2eABId3Rentor 24

FIG. 76 is a diagram illustrative of operation of the

rotary transporter according to another embodiment;

FIG. 77 is a diagram illustrative of operation of the
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1 5 !1AN ?~~3 that can be accessed by the top rings 32 and 33, respectively.
Wth this arrangenent, a primary polishing of the sem conductor mafeTSqﬁpzwa
be conducted by the turntable 34 or 35, and then a secondary polishing o

t he sem conduct or wafer can be conducted 5 by the second turntable 36 or

37. Alternatively, the primary polijshing of the sem conductor wafer can be
conduct edE PREh e SR §&F R AT o0 FMOLhRK t fRPCPY SRR Ondar y

pol i shing of the sem_conductor fer can be conducted by the . firs

Porncanl o 34 or 35 MGt APer & asitagr abel LN AHE Db FabT 5188 T tBP has

t || er-di t | i shi f than the fi 1 table 34 35,
2 ot 1 nh i SOha (U RO o GETELI Ve B ct YU HPSO PR tepensi ve t han' a

polishing cloth is aftl_té;\cl?gdiég %ﬂggﬁﬁpﬂdh} tahl e 3608%§€%%80<%€§§1%by

conduct a primary polishing o Sem conduct or wafrer . hand,

th [ i i | i lif i . th th
e B e Lo B S o UG DRbasgbreper [Dan Lhe
first turntable 34 gi;B5gh0;d r&eaﬁﬁérﬁﬁms@riﬂﬂéI&fpc%-é?g'{éﬂgn(gf Ehe

sem conductor wafer. This arrangenent or utilization may reduce the running

cost of thecpo) i S MbPPSF ad dSord ind Neo PRAbEHEPJerdBo&imbhtt s attached to
the first turntable and the grinding stone (or fixed abrasive plate) is
attached to the secanm: ! gnnialkl @iagyhen 1lendtirad bbd & fSypeeat vy He theovi ded
at a lower cost . This is because the grinding stone (or the fixed abrasive
pl ate) i sromaey expemsparet ¢haanceded pod i sdi agochet hembodindet prasé of the 25
grinding stone (or the fixed abrasive plate) is substantially proportional
to tHe® di aneter of tHE gB2nis mgdidagnem Fukudterat sveod operpbliosmhdghd ot h
has a shorter life than the grinding stone (or the fixed abrasive plate),

if the poFeeadfngteapiporsepeaccardingN-oodBotker eRdedimentlatively |ight

| oad such as a finish polishing, then the |ife of the polishing cloth is
prol onged. Further, if the dianmeter of the polishing cloth is large, the

o Tt et to bR HReEIIhAt Wit R SAGT S i el 18 D ang
i d d iVi . . i i Af .t

So oonduetor varor ¥ b £BhhIS RS FANUELALdRY €8 Bnfliflents of che |

top risng eM€Sihee59§?ﬁe&§@§ 1R Al 301 & S eeRT PErbi-gdbd D

suppli1ed Trom cl eani ng qui d nozzl es 1510 di sposed adjacent to the

t ur nt abl eq@4wifgs he sem conductor wafer held by the top ring 32 at a
position where ?he top rind 32 is spaced fromthe turntable 34. Because the
sem conduct or waf er Fucrinsedowefl ar ¢ aypuitn® ff ovdhowe covmpdhehusnbdblae 36,
the transfer of contam nation between the turntables is prevented to thus
avoi d cropslishingi approatos tdeedndimoabt@sa FEumsliierembawinerigeofoltibshi ng
can be perfornmed in such a manner that a polishing cloth sold under the

t r adenanePB¢soBt | GIOS0E BUMAAGE BhRYacinuFad -byl Red @O 1NSthig Ic PPRTALYEN i s
used for the first polishing surface and a polishing cloth _sold under_the

t r adAPame2 SFOPELRT ERR et RIS By aRIdan IGOMPE i8GH et 3% uid&dd or

th d | i i f dth i duct f i fi | i shed

byt hes TS eROLE T S HhL 6 Fac BG4 WA 2SS ROREELCT S Actoimulsilae® | oM
| ishi f .. Thi t Wo- St | ishi h i th

bF the 1B PHYERLLFEQ (tF i SHREE Bt e ol LB APAdT 7 o e

i s not “3&‘%;5 Hdbd 18n800Y K1 s R AIOND st AE dNR194R%8 RPLhEN DB PRI DR e

descri be
1. A transfer robot 4 having two hands is provided on rails 3

25 so that the transfer robot 4 can move along the rails 3 and access
the respective wafer cassettes 1 on the respective load-unload
stages 2.

The transfer robot 4 has two hands which are located

18



1 5 JAN 2003 as being conducted by two different polishing cloths, it may
be conducted by the sane polishing cloth or the sane grindi ng stone A]‘ t\’ﬁ@
t he sem conductor wafer is polished by the first polishing surface gll'?d'ﬁf 03
second polishing surface, the first and second 5 polishing surfaces are
dressed by the dressers 38, 39, 48 and 49, respectively. The dressing
process i & protasadlivrspaced aelwy ianspiari amidngheutewee hind He vgeat abl e
whi ch has been degraded by polishing of the sem conductor wafers . This
process ik §8rckakERE YRR ﬁi%ﬁ@%ﬂ%c‘t’???%&fﬁ%?h?dwﬂ@ safsesh8uct or
waf er which has been polished is returned to the revers ing.,device 2 8 or 2

8 ' in theaPdvEhedPPSTt Rapd AhasgBRRLY FRE TeHPERHRY NS SRREEPRAEFGPRed to
th ' [ 28 28' i [ b t hem c¢al
SUppl | ed THO et TREEE GaSSREFENbr . THE BRASRIGSoR MGy Stdfng 15
been Pormvktii & A6 Rl B LA T S P BRo S A B PEd T 8
¢l eani ng {!r%ﬁg%?sfé‘é’ and g&?{%tc Ean g &M %9{23"98&8;.1%’56}{(?%5@%&:@%

of 't o] g 3 i'ng

surface prin or 33°1s rinsed for preven € sem conduct or

waf er ho'ﬁ@&é@{}éﬁ&@%g@ £ 4,000 fe%gf Ngo i1 89- a .&Méahalsfeef%zbgfe& npgehes for

cl eani ng e pusher dare provid on the partition wall. In order to 1 nprove
yield of @ngeM £endied oipsleri ken@ris! gapkdds &f E@pbo ot -thpes BAhEOFdHCE OF
waf er, the sem conductor wafer may be rinsed by chemcals 1n such a state
that the s@ppeontivgaopenebRerad diRjedo% Bymibentoptor R B By S8Feckyist her,
the sem conductor wafer may be rinsed by chemcals in such a state that the
sem aondubdanedvadrerthes Heaidl. byrheheaconar gttiranspont&yp27 hahdr claer hotllkde
lifter 29 or 29 may be cleaned by nozzles (described later). 28 15 JAM
2003 On theemigondsicderorafeGand trarspethttimshmpcohdunhsorotafgr even
transporter 2 7 , the revers ing device 2 8 or 2 8 ~, the |l if ter 29 or
29 ~ , antf tHe pEHEoB @GR yalers 1§hpok. 12Eakedvt in NPr@aly pogRé ion
reversing, units 28 and 28" are disposed above the rotary 5 transporter 27,
and the |1 CORTBEPRRASSELLARNT hE HALAEPE BEFRIRPIEN Gy @ndi S0 I8F58l ow

t he rota[%?transporter 27.. Next transp%rt routes for transggrtin

sen cond %?Olﬁ\}é'f@(%emp??dbgaae;tfrainﬁé)ﬁ’.r APL S_S%H(f/%? “‘F%OEQW Fﬁcf”g‘&ls?uch
that a1l Hé‘é%fncgrt % dféﬂf@éncﬁ{&dif egl¥epormningd @ﬁ@a&&{e_ I sor PRl ot
processi ng routes of the sem conductor wafers in the polishing apparatus.

Exanpl es 061 1bet i OgRPSkBOROUW £Su @ CatPLad IO PPe Adndbthod (2 cassette
paral | el processing) in which sem conductor wafers in one wafer cassette

are processed in onerdd Afeanieiqt Wppargdtsesanthiid caadesens sosdacitorcheaf ers
i n anot her wafer cassette are processed in the other of the two areas C and

D, 2 ) Mdbbpds{td siaksetft ehpavalidrebapsetessi hgvith meshiech sentioodidisor
wafers in one wafer cassette are distributed into 20 the area C and the
area D ardiafr &hel yransfies)ramthdd (Theicleqninesgipagatiuseshbcand 6 are

sem conductor wafers in one wafer cassette are processed in one of the

ar ea?0C afhtsPPsef Rt MRaf Prices $d@ Y faphbeodpersaedihe thedwnrdamf bhe n t he
cl eani ng chanber, polished sem conductor 25 wafers di scharged fromthe

pol i shi ngtEMBHBHRF STAPRL pt oc EIME UL EHTHY € CaRY "N EPERIANESTER [P0y si x
PrOCES5C%k i HESCERAL Y BB TS Bt e dET 7 8 ISR o
4, there is provided a wafer station 50 having four wafer supports
7, 8, 9 and 10. The cleaning apparatuses 5 and 6 have a spin-dry
25 mechanism for drying a semiconductor wafer by spinning the
semiconductor wafer at a high speed, and hence the two-stage
cleaning or three-stage cleaning of the semiconductor wafer can

be conducted without replacing any cleaning module.
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151!~ 7003 discharged, i.e. , fromthe cl eaning apparatus 22 to the

cl eani ng apparatus 5 and fromthe cl eaning apparatus 23 to the cleanin
apparatus 6; B) Process in which sem conductor wafers are cl eaned s1i5nﬂN 2003
t hree-stages by one array of cleaning apparatuses and di scharged, i.e.,
fromthe cleaning apparatus 23 to the cleaning apparatus 6 and then to the
cl eani ng appar at us $oRLeR BhiBevhighcshe)\C I idid APRFrausgfi ryand 6
appar atuses_and di scharged, i.e., fromthe cl eaning apparatus 22 to the

cl eani ng 3phdhs yafier s3a5op aldhearieRdt bhe e keeaHBRP Hbatatus 952n8)
Process in_ whi cgisem' conductor wafers, are cleaped in three-stages and

di schar get ar&91SPRSEHARE /b akFat fol Rk MEdfth §NEpPal &F yassettes 1 ancher

ft I [ t 2. 23 [ i s bei .
conduct ed Mea i Ls TRBeEI45EE Sionieed g Par it CaNF Ao hipBrAEaSden i ..
[T She FLERLASRPRAE HE A B iRes SRR ARRIALHR B D gresy 1
- ges by one array o
I [ [ I . : ' t 23
o the oI AaneRardTeR, oin g PRIALOh nel 1L ndd Ao g 1 280358 S
then to then fl&ai b RARRA AT Ppabs) tREPEEASoLNWARE S RANdugton waf ers
are cleaned in four-stages by one array of cleaning apparatuses and

di schar gggkovided 4t aMd Rl 8RNI BRPPAUS i taalihe o) eanicR@ndSer
apparatus 23 and then to the cleaning apparatus 6 and then to the cl eaning
appar at usréhoarzd havitipaass hHahdshiich dieposeddutt ar poafieisnakbetleccdned i n
t hree-stages by one array of cleaning apparatuses and 30 15 J~iV 2003
di schar gedrans fex folomt tHe adreaviows saper atlesindNa @ pplagadlusard g dapbar at us
6 and then to the cleaning apparatus 5, after the sem conductor wafers

whi ch havehirewafsiy shpgorsalf iy endstGgeand @ tranféarpyohele .l baviling
apparatus 22 and then polished again s in a second stage. Conbinations of

t he met hoefé® hands 3s) daRECERE P ot POSS IR WhprepthgideanhesF nodxedtli ve
features as foll ows; él - A%J;athis conbin tiq())&g %b% effective in a case where
10 di ff ereM A5CEE8EBE ArRAILHT PERATAL PP AMfb thar BRI 8RR §URRA T E Scase
where a p% urg?ilérég fé | ots of sem conductor wafers are discharged at a high
t hroughput’! 1f difTferent processes are carried out for the two wafer

cassefif es, then an apgar alyis CONLLGUIALT of ofarvaageneg! praxided by, a

conbi nation of two 1s dry-1n an -out type polishing apparatuses, for

exanmpl e, &smErPh@YEEor FaFee bt FEONRNRBALF Ois £ F ebBblhes dneaties tt raisdeghput
it is used to achieve a higher production capability with the sane process
bei ng carrolsi 0210 Hid S8 COBIEHOY MAaffens detedtihg Whethafretheassdld es.
semiconductor wafer or not. The wafer support 8 is used to
transfer a semiconductor wafer between the transfer robot 4 and
20 the transfer robot 21 and has a sensor 72 for detecting whether
there is a semiconductor wafer or not. The wafer support 9 is
used to transfer a semiconductor wafer from the transfer robot
21 to the transfer robot 20, and has a sensor 73 for detecting
whether there is a semiconductor wafer or not and rinsing nozzles
25 75 for supplyingarinsing liquid to prevent a semiconductor wafer
from drying or to conduct rinsing of a semiconductor wafer. The

wafer support 10 is used to transfer a semiconductor wafer from

the transfer robot 20 to the transfer robot 21, and has a sensor

20



20 (2 - A): This conmbination is effective to process sem conductor wafers
in one wafer cassette in a short period of time. This conbination al so

al | ows sem conductor wafers in one wafer cassette to be processed ihdtdi 2003
arbitrary different types 2s of processes. (3 - A: In the case where the
time required to clean a sem conductor wafer in at ]| east one of the two

cl eani ng &t d¢ds dgtecting UP§N%?60§hF§eI R fe S PHGP I 13Ty atEdurredoto
polish a sem conduct or fer7é'E either. one of the.two foli g:lrﬁna sta%%s, i f
the two AUEAAIAG1EEa0RE25PR Cal PESH I Y B9 ShE1BP Y © q%lr‘i geve

appar at uses, ety L6 0014 SPLRGCaPaBLY LY &3 Loveradubecayse; gl Lhe ! ong

cl eani ng% 'S Ca WO~ Cl eanli ng stages are C rr|e8 out

by 10 ardafedia Ghean i APPATALURSEe st AaRopPLE SNt P A G0RTHGLBb.UAI oT S

can be delivere eing affecte e cleaning tine.

conbi gat i 09 4 ohindhl ¥ablesth¥eetDptBi8neash: chPef kinid) nabiaSopentingat i on
is used in a case where three or nore types of cleaning process are

required @dtgied hetpelreshi NI OCeEans FOkREAGE Nl RAHAN-IYOCeFafess
carried out by one array of cleaning apparatuses, the processing capability

of the 15:¢deatth et PaPeSoPES IR ibEdidcbiibsneandi tiaki Sifut et educedheand
the conbination is highly effective in a case where the polishing tine is
| onger t heaféhesudpean 9gisidiespdLed ddavelhtihe wafbrnstpoort sl usehd nhe case
where only one ot 20 is processed, but not a plurality of lots are

pr ocessedvafenriupper i Is erheesc digbisigpioat @ semiBonducdnd whffers whiiehsane
advantages as with the conbination (1 - B). (3 - B): This conbination is
used i dhpfeshcteanntart ey SORReTtarld FEETEF 49 RUPROiTRe d

conmbination (1 - Bg.
semliconductor wafer to be c¢leaned, so that the cleaned

semiconductor wafer is prevented from being contaminated by
rinsing water which would otherwise fall thereon. The sensors
71, 72, 73 and 74, the rinsing nozzles 75 and 76, and the shutter

15 77 are schematically shown in FIG. 1, and their positions and
shapes are not illustrated exactly.

The transfer robot 20 and the transfer robot 21 have
the respective two hands which are located in a vertically spaced
relationship. The respective upper hands of the transfer robot

200 20 and the transfer robot 21 are used for transporting a
semiconductor wafer which has been cleaned to the cleaning
apparatuses or the wafer supports of the wafer station 50, and
the respective lower hands of the transfer robot 20 and the
transfer robot 21 are used for transporting a semiconductor wafer

25 which has not cleaned or a semiconductor wafer to be polished.
Since the lower hand is used to transfer a semiconductor wafer
to or from a reversing device, the upper hand is not contaminated

by drops of a rinsing water which fall from an upper wall of the

21



(1 - ©: This conbination offers the sane advantages as with the
conbination (1 - B). If the cleaning tine in the first 32 1 5 AN 2003

cl eaning stage is longer than the processing tine in another wafer 15 JAN 2003
processing unit, then the first cleaning stage is carried out by two

cl eani ng apparatuses for preventing sem conductor wafers from bei ng jamred
at the fi¥ Ye%$h%%iﬁﬁvh$%aratus t hereby s increasing t he processing
capability. (2 - O): wi th the conbination t hi s conbi nation

is used for the sam@w?%ﬁﬁﬁﬁ%% QPEP¥RﬁHﬁr%ﬁlbﬁ ??Spoﬁﬁd €§ a EPSlﬁdQQSVMth

the conbi ATt 50 ERF dydanind sbBagatas Snd agiRamiiehyi St bagten o
wh f d ddi t to t.h .0of th

[ espect .GCE .3*’"% i ng‘ggﬁén%E?Sargééea ARG RALENE ga{lpfgagrap%t}eﬁ ls’%e 5o

process, pé §é’c§'tH 891%:;0}{5&9%5%&{ Elf?asiﬂﬂretcfgg'hiﬁa %rev‘\é\%l AL hrough

a cleanlng ocess e secC polishi'ng stage e 20

sem CondUQé@ésé!‘@EPéSbiotH‘@'H&&@%@Wﬁé't‘!@aﬁiﬂé’fdw‘ﬁﬁﬁ' bp. the first
polishing stage is attached from being polis in the second polishing

stage. As described gbovee St dd8ppalhshikas APPASL 484 3GCOE Kk RG fled t he
present invention has the two pollshlng sections 25 having the respective
turnt abl esupdoatsl 7358 , onend 10 hef polel 88f8Y station 50, and the transfer
robots 20 and 21 are placed in the area B. The pressure in the
10 area B is adjusted so as to be lower than the pressure in the
area A. Each of the cleaning apparatuses 22 and 23 is capable
of cleaning both surfaces of a semiconductor wafer.
The polishing apparatus has a housing 46 for enclosing
various components therein. The housing 46 constitutes an
15 enclosing structure. The interior of the housing 46 is
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
20 partitionwall 24 is formed, and is further divided into two areas
C and D by the partition wall 47. In 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
25 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
in the area C and the top ring 33 is provided in the area D.

An abrasive liquid nozzle 40 for supplying an abrasive

22



sections can be inspected and serviced for maintenance while the polishing
apparatus is in operation using the other polishing section. 33 15 Jb~Il~
7003 A cleaning section has the cleaning apparatuses 5, 6, 22 and 235f gy 2003
cl eani ng sem conductor wafers. While the polishing apparatus is in
operation using at |east one of the cleaning apparatuses, the other

cl eani ng bHpakdt R dhe ditmtab i dfediedhdres @ ead pPodresissreddnder FI GS
. 3 through 22, shog processes qof polishing a sem conductor wafer with the
pol i shi nEgH3Rd feeshHvmtal¢p4 aze dpfpgsSed ihiBagTemCshdh abgasdass in
whi ch a sem conduct or fer is taken out froma wafer cassette CS1

pol i shed}ﬂ‘éﬁ%&&“ﬁ& %GOF&W&WH"P RETRSANE LEeetd o e tugRgakls: ocess
i n which sem.conductor wafer jis takepg.out from another wafer ssette
G52 bol | et HCoRhER. Dol AT Y 0% ot B ehS Tit dae & veas AR 15

t hr ough h CeQss 1 ch sem conduct or er I.s taken t from
t he vvg’f e?gﬁ%sggfﬁggégliip(}ﬂ%s\r%;fae,a cl?éangd,%rzﬁ%g °fs 4r8et Orlﬁe(ar?ﬁsfﬂg er

cassette an%g;lglgﬁ&}h%%% 22,aildo 8 8k ﬁ?e;gﬁgég,s,z%nafgd&%@%%%em ed

by CS1, e transfer ‘robots are represented

by RBD, RBL ghd R8Rs A e &l ARHBIG: aPPaAtYRe S 2% 123 @i@@%s%da&%
represented by CL1, CL2, CL3 and CL4. The reversing devices 28 and 28' are

20 repr esgté agel)d JTOrhanth MiFAb1de 36w abhes, 84 rapd ad%qar £ %&e%g%%ed by
TTL and TTR, and the top rings 32 and 33 are represented TRL and TRR The

waf er st agesckmess aashagrimg t deviotar fot raesparing LHeatnitrpeesentfed by LR
and LL, the wafer stages for unloading in the rotary transporter 27 are
repr édentbaygs oy bl Reavidodductand wafemaf erf ssippiorvet#tyBe @hdodnk@dsof t he
waf er station 50 are represented by DSL, DSR, W51 and Ws2. FIGS. 3 through
7 show t\keUSEERY e dpxigkselar opes¥idgdpr ddeds thenwhican tmeastrge tdleeani ng
is perforned. 34 15 J~1;V ?2Q03 As shown in FIGS. 3 through 7, one

seni condueRErkRRF20h & bRvRENA sAMifendBrien YR ¢ ummediptaldf aftedsset t e

(B ) A AR ol SR AR T
P e o1 208l A OO0, LS EOL PG AR BT s b g P g 1 00
e R O o S SRR S cdor bl SFVRESIO AR SR1GEL) -
robot (RBL) -] FIG. 2 shows the relationship between the top ring
32 and the turntables 34 and 36. The relationship between the
top ring 33 and the turntables 35 and 37 is the same as that of
the top ring 32 and the turntables 34 and 36. As shown in FIG.
20 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
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
25 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

position over the turntable 34. The dresser 48 is similarly
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lo the cleaning apparatus (CL4) -] the transfer robot (RBD) ~ the wafer
cassette (CS1l). The other sem conductor wafer is processed in the follow ng
route: the wafer cassette (CS2 ) -j the transfer robot (RBD) ~ the whberN 2003
support of the waf er station (DSR) ~ the 15 transfer robot (RBR)~ the
reversing device - the wafer stage for loading in the rotary
transport%‘FPI?Ql?é}e ftl}ﬁ’@ ﬁéiﬁerﬁsr?df heapR7) by a Asesgprtdblee shafk 96 jﬂ]hltcﬁi)e top
ring ( TRR) t he wafer stage for unloading in the rotary transporter
(ULR) ~ tHe rr%‘{Pé'Taéilrﬁg dé \Piecerg%my heqgh@t AEnSRBPOF bBBt Y RERRNIUliza 1y

cl eani ng 20 a h fer raobot (RBR) ~ the cleani

appar at us ?ﬁ: gﬁ’fﬂe‘;‘{ﬁ%‘iﬁ? 5’&‘ &5bé?€ RBHPVAEG ﬁg vxg%%?s‘éﬁs‘ls%tbte&w

{hr ce- ot s BT T L HEF (RfRat R e R R g‘h?#‘é‘aé&aﬂe
sem cgnduggor wafer is processed in the followi ng route: the wafer cassette
(CS1 ) -~ the transfer robot (RBD) ~ the wafer support of the wafer station

( DSL ) -j the trans BL r 5
.o~ N20U3 (TQL) ~ t%g'eesrv\r}a(%&e??q?t gég l) Jlntt %négléﬁ ;éh&l’e o]?%éf%&t r%%népoget er (

L_L ) ~ thegréops MHPotKe Eﬁl{aladmewatw rﬁ@mrﬁi @tT B posilt il thaR datg e TRL )
-] the wafer stage for unloading in the rotary transporter (ULL) ~ the

rever si ngadesssed biOthe-hdiis bifatisd efiramglFelr t&HBbY 20 ,- thbke £d @advidied
apparatus (CL1) -~ the transfer robot (RBL) -j the waf er support of the

waf er st asioevegidng dedritdee 28r dnsf eevenbbhg (RBRmiqoddiestodear feg: appar at us
(CL3 ) -j the transfer robot (RBR) --j the wafer support of the wafer
statildn (3Bla posittisn thatsten belotcqgssRBl by thehkandeanf neappanstfies ( CL4
) -] the trans f er robot 10 (RBD) ~ the wafer cassette (CS1). The other
sem conduE‘?’%‘Pt\Bdfrth%ep%%(Péﬁ’édleidnatW@iﬁlw\ﬂ@g’lF@?8’ fd1e rRateas igas set t e

(CS2) -j thetran% r obot &~the waf er support of the wafer station
(058~ (A THLARRU T Shora TR "enBsFEEAST aﬁﬁv%éoemmn 5 e agaf er

1 t th t LR t TRR ~

the turntorad 5k '%Pﬁee?égbar CERRDCOFhiAGR] s7ont ntt ¢ B o .n;
th t d T

rans 1 oS EhEcoRaaRaE WRrdnb BY a%?ﬁtgﬂe:%eﬁ%f?réﬁ‘%n s 81 i) 8 5 oot

(RBR)15 | $bE +5RHT 12 @H@%reﬁ’ltl%n(igc%o}r wéﬁefl%otéf‘ %ﬁr %8%%%%%% ~ the

waf er support of the waf'er station e trans

cl eani ng appacat s 4ndlihe stide 4 anﬁﬂcef 0 R@led fB@Dt)ranstf@rVi@fvcaﬁﬁ:he
cassette (CS2). FIGS. 15 through 22 show a serial processing in ich 2s

t hr ee- st agemitenducgor s waefror ted.orAsfsbawtHen FeGBrsihgt hdewtde 22,8 t.he
sem conductor wafer is processed in the following route: the water cassette
(CS1 ) ~ thettermms?erandbdi FRBDrovidesl wif dhesmespectdfve: loperifinegrs 3& 1 5
J~12D03 the partition wall 24. The reversing devices 28 and 28’ have
20 achuckmechanism for chucking a semiconductor wafer, a reversing
mechanism for reversing a semiconductor wafer, and a
semiconductor wafer detecting sensor for detecting whether the
chuck mechanismchucks a semiconductor wafer or not, respectively.
The transfer robot 20 transfers a semiconductor wafer to the
25 reversing device 28, and the transfer robot 21 transfers a
semiconductor wafer to the reversing device 28'.

A rotary transporter 27 1is disposed below the

reversing devices 28 and 28’ and the top rings 32 and 33, for
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station (DSL) ~ the transfer robot (RBL) -j the reversing device (TQL) -]
the wafer stage for loading in the rotary transporter ( LL ) -j the t

ring ( TRL ) --j the turntable ( TTL ) -j the top ring (TRL) ~ the v0a§e4*" 2003
stage for unloading in the rotary transporter 5 ( ULL ) -j the revers ing
device ( TOL ) -~ the trans fer robot ( RBL ) ~ the cleaning apparatus

(CL1) -j wrensfeansing sesdcrndRBIP 1 Wafaas dretipportherlena ingf ehasbeti on
(W2 ) ~ the transfer robot (RBR) -j the reversing device (TOR) ~ the wafer
st age for{3xgaiBigand the ROkEFRARG a}h@a&qrer(a(rsﬁ)s -3nd ) ¢ ofhei KGLETRR) ~
the to turntable (TTR) --j the top rin ~ the wafer stage for

unl oadi nFFINSRRF Y57 4ryhas afr?élﬁo?’éége% %Pljactlﬁé ?é\‘?@‘rléﬁ%’gi%ﬂlbya(f?@?) ~

t he transfer robot (RB -j .the cl eanin aratH gCLZ) t.he transfer
r obot ( REFy egﬁaﬁheaw #F ndsEd ?Ieﬁ_s)ca[rhe BAfinst o TBO ORERT
t he wafer_su f t he waf er st tlon 1s ~ the tra sfer rob (RBL)
oth c|eea91f<‘§ b ity “EREREOR, 2Rt e HobotTRa0] SR8 he v

Chat one SERAER ddjbc‘f&a%'f?eﬁﬁggﬁ el B ?%bngﬁﬁ*ég%f% tﬁaséétvgﬁﬁégbed ,
and anot "t?évﬁ@énz‘%oeguﬁéorlé"’aéx% éﬁﬁx@ﬁe'ﬂoo%eff&@a Ie(_relc?s;sg?te

(CS2). However, the wafer cassettes (CS1) and ( CS ) may be use

dedi cat ecua‘t@mlg/bmmﬁﬂ& 59@@@%@5&4@@%&& enkhedarpnt 2Bh8pbrtE ) .

and the wafer cassettes ( CS be used for dedicatedly

suppl yi ngp1 hﬂléiﬁ%h@oﬁdﬂﬁé.@roﬂvaﬂﬂi $tlaget b@ thlérﬁcﬂitl@ (trERspcdsd¥exty, ikhe
conponents of the polishing apparatus shown in FIG 1 w II be described in
det aiilo bed DirgynddDARITIG tANDcEhE Db KNG IEGd it didife tdy widfemnte 12B8Byatcdef r ont
and side el evational 37 1 5 JAN 2~~3 views of the |oading and unl oadi ng
section. vevetmiwg idevEl@S 281 0r238 " andlixs B entivmridadi qy vafeupleadichgn
section has four |oad-unload stages 2 each for placing a wafer cassette 1
(open castk®tsfagqhef| dae umtoay s'@é@;%%??rgeﬁa@fg &Spdsliétfiﬁi?mﬁ@ecﬂm‘éﬁaﬁl smin
the formof a plock conflgurated to match the shape of a | ower portion of

the waf erPXasSERT P41V of ﬁoFaPnﬁlﬁg\A/ﬁfZeP casstY eF PPt HRIshhE 28§iatriyon at
11t wh t t.edl t . W
tater casttaptREly L S a8 apEco AT ol CREVRE Y TErdthd 3% Hng et or
Seste{c 15 Seleou b6 UL LI DR SAISCE L ot oL pae i e

l'ight betygen, t Q%‘uh(;anxﬁ&Js_éhontﬁé/ﬂ@of | ght rReNSQUS; Aad Sc it 0GKAL DY 13Ny

waf er that” projects out of position. Therefore, the transm ssion type 1s

l'i ght sensedss B5dr EQNF £ishh etle aft HENtGAHEHI®IeMafricd e RIOY @GNy Yt of
posi tion and determ ne whet her sem conductor wafers are properly placed in

respecti ver d1by anttheingf @rpwsssetltiteorl 8 0 anyispos edriskictvw rt heatrert atryat
projects out of position is detected, then an interlocking mechanismis
oper at ed Roanspeorer @7 vhenthhencentercbbthe towp rdnged? ¢ir AdchmAldgndsl so
as not to access the | oadi ng and unl oadi ng section. waf er stations
355 0c GVLpbSRe IRANSER NE FBOpEER] enABaRoTHOLEE RRRAY 2 Eich E5ANe
dummy wafer stations 353 is capabl e of placing one or nore wafers thereon,
25 and caf hor® BOeRMM/ETRRPOF BT usb- in stabilizing a polishing cloth

bef ore a product waf r |s rocessed and a cont r.ol wafer to be
deIiveredpfor confir °§’tdé’t9f5°rof”a(?8r‘fc¥{:%gﬁ%8?7r¥ﬂ ?)oifrf%l)*ﬁcﬁjg

apparatus32§?§hﬁpt tﬁglguggyer &géuéﬁ by a vacuum attraction mechanism

of the top ring 32 or 33, and transported to the turntable 34
25 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

or 35. The second turntables 36 and 37 are disposed at positions
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1 5 SAN i 003 stations 353 has a pair of wafer detecting sensors 354 for
confirmng the presence of a sem conductor wafer therein. Each of tvv:ljfw
waf er stations 353 al so has a sensor for detecting a sem conduct or 3
that projects out of position, but the s transm ssion type |light sensors

351 may be al so used as such sensors. If no wafer cassette is placed on the
| oad- unl obldakt@RRe be aaressesdbynkbadtepagengs | 2 @ratl 33bovespactt isfeltyhe

dummy wafer stations 353 may be lifted, and a wafer may nmanual |y be pl aced
on the dufhlDdier agEanusHenss. a RIcdasih §old sh1gapfdite s6eMicorduater af t er
a waf er casEette wth wafers inserted therein is sl aced_on any one of the

f
| oad- unl oA €F ag2% BE 9\8?&?%“3?1ebXeEPEhEHrFBﬁPlQn 4aRTi AStr 88E &hens asent

anel .t.o.indi cate whi ch waf is to be sent to the sel ected

f | !

cunmy var ereSAfFYPo RN B Enf eitis ot o \EAT SR8 4 PoRiBRT A er
15 t t f tati t t f. b 4 whi ch
accees both The ey ST AT FELE R | iy LR ERLITALYGn (R RAFEA Sbar ch
of the dURey TRl SratroncongaoRRRoely Rek atn  Bo RO oAb RRER s T o

verticall yedOndDMabh€awid b @ Rkl OhnWef REn SEM %é&@ﬂfﬁﬁqg’fﬁ%?& of

the tip end thereof by a driving source 355 conprising se no Wi | e
t he waf ertheayani dRthani SMwdFer 8afQie iIddnAVGR R HL§OERE e ORAT {LirdRadiilRe
waf er search mechanism 352 is kept in a standby position within the
appar at us34 arr a%ai dingthid ersdfser,esiace the 2sed e ARG 6NBALES hasThe
waf er search sensors 356 are disposed in confronting relation to each ot her
such Ithatal st lex-addmerger hey et ivee s yasss tham vt dilnstt huewnghbllke
waf er cassette as viewed froma side of the |oading and unloading 39 15
A~ 234 etiona ghindinges verier(aear Ehxadchlbnasihveglatse ) whaiaimfier
search operation, it noves froma position below the dumy wafer station
353 to a POSFtSRERDbOR than adpokihing alipthvdifeptEaghett o itheasecond

f times.that the 5 light is

. . t i
Dt ert upt U BEABLE eI o8l ot NERPEY FORTHRb By 10GaM PR LERERE (bRSf

f i , tects t Lti f t i duct
vafers fronfrefaiteERsarter, (B S SOF-RoRehiTaing Rytishrty. Shaih
det eryg ' Nyt - h i t
R A AL SR TR B
det ecti ng(dxntld enxba AstLeivan1akld)que! i N86sd €8 M\ﬁéefiﬁ’gle‘&uﬁr_;&%aﬂl%ht

bet ween the wafer search sensors 356 is interrupted for the ti

cor r esponiid ngn o 36hetountissredy puWosemdthak | 8igiSRt gfol Nsmidde Jumer of

pul ses corresponding to the spacing between the slots 15 in the wafer
casset t e s¢mttondiscberwasear. edThis adramgemned tshintutdr i35 ibhatay $ederid cal |y
movabl e by an air cylinder is disposed between an opening in the wafer
cassett e &R THNHph&AoRAWO I bhet bel édyingpapparaigus he Ifaddet pelplshdingg ar ea
and the interior of the apparatus . The shutter 357 is closed 20 except
when %he ¢ figr atépehed E@aifm &g sthguzafnbdrdard orhevardmsl ing sitofeom t he

waf er casget t%e.. partition 358 is, disposed between the | oad-unl oad stages
2 arrayed' $h Jr’be% ag’fratstjré’eaﬁgéitﬁt)u?f% taghedi tRy Tt secong snrngakdeess t he

DL 00Eo kA8 B CRRRRFL SO P RSGTED L DL SOUChDg, 2 0 R Vet
Loort 50 R S, Ml LIRS oAl FRRP AR g BadR) 380 T
more expensive than the polishing cloth, and the price of the
25 grinding stone (or the fixed abrasive plate) is substantially
proportional to the diameter of the grinding stone. Further,

since the polishing cloth has a shorter life than the grinding

stone (or the fixed abrasive plate), if the polishing cloth is
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40 1 5 JAN 2003 whether the door is open or closed. Wile a wafer
cassette is being processed, the door 360 is |ocked by the | ock nmechani sm
to protect the wafer cassette and avoi d danger to the operator. Wheh dt M 2003
door 360 is left open for a certain period of tinme, an s alarmis issued.
There are two nethods of placing a wafer cassette in the |oading and

unl oadi nd!sRk ungler @ Ie}ag\ét’ﬁllb]i highb rd MidHb@s & RanashcR’séEhénfousi ng
sem conductor wafers is placed_directly_on a wafer. s ort 1o portion. This

s u
process ihFGyLataeh theeReidEni9e GleFaks RIHhIEGhy FREHGIdi v and
unl oadi ngq .sectjon is relatjvely.clean, i.e., has _a class |00 clean room
envi r onme eo‘ﬁlﬁ%%?’f ? rk‘b?aﬁéﬂé.s (89 KEOGPditty kg Hvot WY 'ﬁg?ﬂ%ﬂ, O%hen a
chanber of 15 a clean rgom facing,the.l.0ading and. ading section.is
ot verbFaehey F8E MORE LRk Ay s BneS SRl P RABT R e i gher
for exanple e waf er etie | I iL.n o] i I S.6 led in
about )écl a%%sﬁ%ga%ﬁ%%%or ggﬁg ]\!/?‘F%%err%n??%gﬁg ]dgflg(/)e(ar \éﬁfgmgr%ﬂt ﬁgggﬁéél%hfj%om and
pl aced o oadi,Ag Ahd; ad] ‘ﬁ' } 1 t od degscri bed
above isrbeérrltpﬁ)c%/’ed,ghg falalft éﬁgfggggnﬁ{ﬂ% 0 t‘{l(s)&rmé%t eé(]ﬁaoggtgﬂe Pgégicng§and
unl oadi ngysectdpn for keeping the wafer support portions clean at all tines
. FIG 24 shows another | oading and unl oadi ng section 2s which is operated
according to the netdvakA 3) séesebhBedtabaveteAdeopdinghta phehetthedt( 2 )

, a wafer cassette 1 is housed in a box 367 and placed on a | oad-unl oad
stage 2. tAhemtdinke bdk 36d befplkacetieonophe ilmea®umaass stageh, sacshadge 366
attached to 41 1 5 JAN Z003 the | oad-unload stage 2 and a bottom pl ate
363 dfo t heubokaldhy 34rea|doeadirand ifiniddis ¢ upapdiiedt Avem cligarbiord didplist e 363
is attached to the box 367 so as to fully close the box 367. At the sane
time thatne#eles agbllcslismpsase adiacenbl 4ce WB3 hrENbabdeked 160 cddle

ot her, the | pad-unload stage 2 _and the box 367 are held in intimte contact

with each®IRHEORAUGECE i ik hed 7 BRAERAS W EESH PLatt BEPSI - AeMESLE] from
h oth d f . det ach t o T t 366 h

Pt ng rERR A S ForLe (HRAGHRS (A TSI S ao B o384 End he

bot t | . i waf et tt i . i i

cont 1 mec PO TRECuTh Baskl® B FRaSREr Btk  BoRBE ke MR g oe i

ot herys the, Shags1 8664 5 kpwer edahQrbp! rOHUCR At M el of agRAhIenl itHeO an
apparatus 1 nterior 364. If the apparatus interior 364 is kept clean, then

i's the waf@Fn€aSEES 1i® predBnbedo thad 4% Dd e sapeahehMInbBiehi OF tHeA
wi t hout bei ng exposed to an exterior atnosphere 365 which is dirtier than

t he apparetustalpiesi or 364. By allowing the transfer robot 4 to nove to a
position adjacent to the wafer cassette 1 to receive sem conductor wafers
in the waf er casset tBu2chdr ) twatetiagel pvl idteingpadnurnd pad forrage n stlch
sem conductor wafer can be fed into the polishing apparatus. CLEAN NG
APPARATUSR Oranper ctiahi ag pegdahdings sl arduraeld i wndee pbei skpdgname of

20 IC1000/SUBA400 manufactured by Rodel Nitta corporation is used
for the first polishing surface and a polishing cloth sold under
the tradename of POLITEX manufactured by Rodel Nitta corporation
is used for the second polishing surface, and the semiconductor
wafer is first polished by the first polishing surface, and then

25 polished by the second polishing surface. This two-stage
polishing may be carried out by the use of the two large-sized
turntables even if the small-sized second turntable is not used.

In the above, although the two-stage polishing has been described
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apparatus, the cleaning apparatuses 22 and 23 have a roll-shaped 2s sponge
rotatabl e about its own axis and pressed agai nst a sem conductor vvaffaS e 2003
cl ean the reverse side of the sem conductor wafer. For cleaning the face
side (polished surface) of the sem conductor wafer, the cleaning

appar at uses 42 1 5 !AP! 1003 22 and 23 may have a roll type cleaning
mechani srAg deing aendycard by d9e dd fferent. pRapEH1IBgoRYRtBgai He mayhbe

sem conductor wafer, or a pencil. type cl.eaning nechanismfor, rotating and

pressi ng GPHEH GheYi e SegenRR! by Re ClOTE SkhlGRatetBringing stenther s
one of the two types can be sel ected. .Further, nmegasoni c .t .Cl eani ng
Tochani ST SERRERLCORGIGENT COHRF 4 bt die bl Chs dsh BETAEHIRG 1o
which ultraspnic vibration is .a i ed.may_ be_added., The cl.eanin
apparatuﬁﬁgééF%ﬁH“g§%§%F$goﬁgiﬁgél?glpgﬁ§ﬁ;?%?tSQF%Q%#FHhPEﬁEgeCOHd

sem C%”d“;ﬁéf’{ H‘Bﬁ?@urﬁ?@é‘é dl 68l 418 béﬂh‘%}eﬁ%r%fsste*l% Glgeanigng ,appaLyat us,
each of the ¢l ean ng appar at uses can supply rée or nore 'kinds "of cleani ng
liquid toyd he hshed fqﬁﬁg r sides ,of

sem condul_%:% or r\%%%%rc Iq“("l)"]t(?el%’(fl ea?#%g_ [ ds’ui S{Bnag}"gg%%?i fsl(ej:?par eplf/\c/gf%?s Igé)crh of
the cl eant &8 APPARGHHELE0Pi8ANNE Ju GARABICLHS tArnilaMicgnti BR KLY §esq Side
of a sem conductor wafer. For cleaning the face side of the sem conductor
vafer, theegtL£dsd by pEPAERI NG ST Bharenl JBeIUGA £ L eani TH dyrobesgenci |
type cl eaning mechanismfor rotating and pressing a hem spherical sponge
agai nst the skso coallled oconadieiormimlgcobranecyibycatbieo®o nmegasoni c type

cl eani ng nmechani sm for cleaning thesem conductor wafer with a cl eani ng

i quild to which ult rEs®rdeniddrdtdtorne ivvafaplvhedh Bash befert pe 1dlsded g
apparatuses 5 and 6 can supply three or nore kinds of cleaning liquid to
the face [POUFRERE S HeakeyeRdNIcIRY R AYET 68 't he ShriBIRIFE FOUNES er .
The 25 cleaning |iquid nay conprise pure water. A stage faor chucking a

seni condut® dheraberermmyl e SEHLEPBFUSECE VR HRT J5edd NoshBOHARE FeVEXELGN f or
drying a cl eane fer. lnstead of the nmegasonic type cl.eani ng nmechanj sm
137" "] § deplOtaA RS oo RenEPEaRY R AP E U SR RANE SHPRLA N | ot
type cleaping Mechan) smLYtLLL 2100 @ Savidal Lop; LfSAE. LR M EN B caYd ali on
is applledr oac eéhlng rqui ecalse 1t 1S as effective as the nmegasonic

type.;5 AsusPRuB bf fFhG tdp 1Ry LYY NG GRRAT IUSES the Bemdodd43 have

respective openings associated Wwth respective shutters 5a, 5b, 6a, 6b, 22a

and 23a Wi £8r Gs BeeAREhRI QDY yheh chikaneanb ¢ Prduchiat evad etheali® all@ be
i ntroduced therein or renoved therefrom The openings with the shutters 5b,

6b serve seppDiad! ofrdine clleraried; andzaliesd sandcohduciaie Wafered 0 RARS

t heret hrough. That is, the polished, cleaned and dried sem conductor wafer
may be trsesieonddctoorwdfer dodatiny sapfiacat afeshsS tap tringudh ohed peni ngs
with the shutters 5b, 6b to the wafer cassette 1 by the transfer robot 4.
Furt her, rhesed foripreventingidie fanigiansiatan ee@ic thed dadre s urhipase
transferred fromthe ¢l eani ng apparatuses_5, 6 thrqugh the openings with
the sHuttEFempeingy dzAgdhel WAGAN INGBPPER ISP $OATd Shaf F THRA®IRS W%y t he

transfer robot 4. Each aof. the c| eani nq apparatyses 5, 6, .22 and 23 has 20 a
bl ural | { yPOFREF G A A RIOB BB P e o Sgciar el TAEE I CHRE AL e
fl ow val ves %gat 0%3 be cantr Ilg:d by, an air ]$r ejrs]sur e, W%gegrb_e N
const ant -¥af fPSW & VELIESHRS 8%/\,14 Y85 % opretivht? c© gu a?&rs hfeor
controlli j , in.t | |.i.qui ply
[ Tnes can erbaPydugeBEIRHLE; 8 FoRiiedilecdt (el SRV Bt MUk P Y
suppl i ed tPeh0Ea ek eaN NEIRRP31ALWS Bfiat 2PHe CL SRV S L OS £ SHEEe AN GBaNI Ng
time therefor can be set fromthe control panel. Guides are nounted on a
base of th¢ Cheap¢iakasdesr 48, Further, the semiconductor wafer may
be rinsed by chemicals in such a state that the semiconductor
wafer is held by the rotary transporter 27. Further, the lifter

29 or 29’ may be cleaned by nozzles (described later).
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1 5 JAP1 ?003 (area B), and the cl eaning apparatuses are nounted in the

gui des, so that the cleaning apparatuses can easily be replaced with
different type cleaning apparatuses. There are provided positioning?5 JAN 2003
mechani snms for placing replaced cl eaning 5 apparatuses in the sane

position. AR FLCNVTheaﬁgiishbng a gg&étus is divided into four areas

i ncl udi ng the | oadi &R §d?ﬁ§ 16 Par BReAyelanborslabni ol tranber

B), t | ishi h C io D. Ar fl in th
bol ohi nor SRR e e he PaVERe Fndfay e 2BoY R8ur bhe INERRE The
first air,fl ] d the turntahl es .for th f | ti
ot sach2 Ao b By e RBaPREREE L0 B d S s EBbBRa s oWl (kB g

i 5 around,t ysher.Jfor, us RO fo.pr.event | m.st, of cl.eani l.i quid
produced \zAhrellﬁm?he serr?ilg1 n?i‘ggﬁ%rﬁ%%g? 2,8 tﬁg\épﬁéﬁggsgﬁdg?%‘éetctolb? rriong’srya_re
cl eaned i BriRSpHHELET 27 €04 RD {KOM P SAR taLer e / TJE téﬂerbfyﬁm@r{eéé oy 1S

caused in the entire wet region in the polishing chanbers openi ng doors

| eadi ng tendhsovweirdodabposedcre16w the pothshi AgarbpsbeLs and _

si mul t aneously discharging air fromthe entire wet region for preventing
the wet atnosphere fNewot goi ngrawispeirtt he pehtsbi ng ghanbersami@drting
expendabl es such as polishing cloths are replaced. The fourth air flowis
devel opeds¢wnidomdudeatr wafehargetlfbeomiastoibeand 25 ot her control units.
Since all the air flows are created by exhausting air in the polishing
chanbers to the exteklbrsafisrant ,id wmienaltedpduchitigtclrdibens tdeval op a
negative pressure therein as conpared with the pressure devel oped outside
the 489 dewigapprm fresdli samhinedandset iporopnal uwianessiond ioudes r
flow, in order to discharge air at the sane tinme that the doors are opened,
it is nec®Esarft @%J‘F(?t?éi?]ic&ﬁrl yWBpERSdakPers§ n RAHSFIHIY t FPPRFHHUS f r om
door sensgrs. Jo negt uch_a requirenment, actuators_a s.attached to the
danpers foF 2 BRERT ng aﬁﬁecPB%?ﬁﬁsfﬂ% HAWHeF sar ey hie E?Liﬁ@%nafr passages
have danpers for re ' LV nts of exhaust air. .The
amounts of exhaust g#iq%%ﬂgﬁtqﬁeéggggﬁkg é@ %Eg? ﬁ%%?ﬁ%%%l%?EZVEQﬁPé¥bd by

the da”peéémigoﬁ‘&g €Yf mé}\/se&?llséﬂglﬁé:f@f %ed s%itrthegg%%ﬁ%g%cés dQ4PI S35 €

switch is disposed In an alr arge port of t I ng apparatus for

enablisng dhecie! €% i APRATAHID ! Al B iR nARILBrOk s UM 17D aplf Hidie
polishing apparatus if no air is discharged, so that the polishing

appar at uswafer e soperad agtespfet¥ssdd fil Ghe2btEBOVST aite thoWsrélstd@nd

cl eaning chanber ( area B). As shown in FIG 25, a structure for producing
air flowsDin the cleaning chanber ( area B ) includes a filter fan unit 194
compris ing af filter 190 ( a . g . , an UZPAf filter or a HEPAf filter
) and fans 191 whi ch? attethadht(ddcaasehbecpata hbebfprdress ug) rig M icthanber

(area B), a duct 193 for returning air_in the cleaning
semiconductor wafers in one wafer cassette are distributed into

20 the area C and the area D arbitrarily; and
3) Method (serial processing) in which semiconductor
wafers in one wafer cassette are processed in one of the areas
C and D, and then processed in the other of the areas C and D.
In the cleaning chamber, polished semiconductor
25 wafers discharged from the polishing chambers are processed
according to any one of the following six processes:
A) Process in which semiconductor wafers are cleaned

in two-stages by two arrays of cleaning apparatuses and

29



chanber (area B) to the filter fan unit 194 to circulate air, individual
air discharge passages 197 for discharging air fromthe four cleaniing Al 2003
apparatuses, and an air inlet port 195 conbined with the filter fan unit
194. A chemcal filter may be added 25 for renoving ions (e. g., NHQ, K+,
etc.) contained in the air. Air is supplied into the cleaning chanber (area
B) throudghieHarged ed-€90 HYOomAde gheandngFPRHA TS Rerte fhaifileandng and

i ntroduced as a downfl ow adj usted by a nmechani sm 198 46 15 (IG~ 2003
for regul2REIATHE Xaitnd E5@™ bhe ©EeImbng ARPATALUS Bk toehenFiRRRIBY
conprises an invertee_r and a thyristor-controlled AC power regulator. Air E

di schar gPR¥GHT Y HeP kI eani ng apparatuses is introduced fromthe air inlet

port 195 conbined with_the filter s fan unit 194 into %he cl eanin cBanber
(area B). Air F othdt FREFCER A G sEREFGRAHFERE t HRT S R &S 5883 at uses
i s deli d,yia_t t 3 t ilt j

through tHo FIFESrST86 s Y eqhoa 1ERL s ¢oralhel cohnEdss B

harb ; . . . . . . o .
chanber (CErEREdl & e Er o P A e e o B K LS e

i s di sposgshdratile @uchnd9%knehetdi rehs omidd iclfanbpararhar abusss s
di scharged via the individual air discharge passages. These individual air

di schar getpossagesge@pylmcarbaied & pgeh hed abpardicackargndgitbaatgeal,r from
t he cl eaning apparatuses if cleaning chem cals used in the cleaning

appar at usese dp fraim pheduteaadngdsppseaetifez? tue Heo ca ealndmac abpaeatiison

t her ebet ween. Danpers are disposed in the respective air discharge passages
t 0 prioducz3 bat af caal aripemtso of heli chdvam gegl @ppar@ioud Structure for produci ng
air flows in the |oading and unl oading section (area A) is the sane as the
structure for produdngracess| bnghish Fendreadufgosndabers (arg edeBnedexcept
that the jndividual air discharge ﬁassa es fromthe cl eani ng appar at uses
are di spehRelihkeehstegespraitbsdisfhpegafat iing t-hells ORierstia@fs Pn twe

| oadi ng a un| oadi ng section (area A) is also the sa %?] t he_progess of

regul ati ng-$HE %9 r & Y4 %ve ct&ami ng ePl@ aPda BN efdEFPFat the
air pressure | l.padi,ng _and unl ogdi section.(area i s.regqul ated so
as to be %%%ér]tlﬁ%asn % 2%1w§e??~[gé Cﬂ@?@%ﬁlg ai rB%:rL{é sc’ﬁ?ne&llcnté%é a3}C{ealrr1]i ng
cha ro( ¥ (I Li.shis LS ¢€iktcul t he
e S A I LA R e R e
clean airci®in OslycspdrLEus he € edile rOPEANTHE 4PBaraP@i §hing apparatus is

reduced for saving energy. Air flows in the entire polishing apparatus are
regul ated such that gheracespr €8s Beinlieohaaeitby wateds|0eslicn@aned
in four-stages by one array of cleaning apparatuses and
discharged, i.e., from the cleaning apparatus 23 to the cleaning
20 apparatus 6 and then to the cleaning apparatus 22 and then to
the cleaning apparatus 5;

E) Process in which semiconductor wafers are cleaned
in four-stages by one array of cleaning apparatuses and
discharged, i.e., from the cleaning apparatus 22 to the cleaning

25 apparatus 23 and then to the cleaning apparatus 6 and then to
the cleaning apparatus 5; and

F) Process in which semiconductor wafers are cleaned

in three-stages by one array of cleaning apparatuses and
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section ( area A) where a highest level of cleanliness is required is

hi ghest, and progressively |lower in the order of the cleaning 1o ChaWeWLAN(ZUUS
area B ) and the polishing chanbers ( areas Cand D) . |I f the level o
cleanliness in the clean roomis |ower than the | evel of cleanliness
required for the sem conductor wafers, then the air pressures in the entire
pol i shi nglappRrEFRY /s darf e TreBUT e 64 eo® iRgkaPpatatils 5t dosthes liqarting
polishing a garatus hi gher than 1s the air pressure in the clean room |If
the | evel ""Blr'[g EREURAI Pnadd ithemd it GHRAR1IRI cBRPRRT2BUSI Shi gidient Hdre t he

| evel of cleanliness required for .the sem conductor wafers, then the air
pressur esg?ﬁl?ﬂgggﬁﬁ?re‘g?)%ﬂ% MEREN SN @?ncaﬂiﬂaﬁhﬁggiﬂ’ai‘ dd- i Fiégd he

! | b GERCRR- bE"PEqE ot oid |
The o cartF S rAER ek B BB =Bk 4P e vt P shatf mrLrehed Biin no |

transfer §Qbot in FIG 26, the transfer robot 4 has a e axis
120 for rot a?i %gc?ié?o%gg&%bdy, an Rl (upper hand) and R2 25 (I ower

hand) -axis 121-1, 12d54p{haiors ¥¢ - axl fQr_ext [ r.contracting
the hand, a Z-axis 122 in %1 %/%rt??a?haﬁéga&?s%sn,lgan?aﬁﬂg-% %rf 15T "a

di recti onpi n-whi Chytdigi Jfiafe GRSSEIS &S BF € . is. of the robot
may be 48 ) 1 5)!C Pl 2J3 inceorporatéad in a %{)%%/ﬁ%od?;%%%%' upper and

| ower hangs #Bx)bhave respective vacuumlines therein, and may be used as a
vacuum attraction-type hand. Further, in order to prevent the reverse side
of the sen conduct orTiniad ercotiblinfatdmnbeiisg ebfdam wat g6, & hec s alpR@redand
may conprise a thin recess support-type hand 125 rmade of ceramcs for
suppor® i nglfferert iprngedsesigecoftarhéedermt dudutivor vaBiéercasket tds modecess
support-type hand 125 is effective if used in a transfer process fox

renovi ng HafeFe YReRet RePEnEahihy appierhsusésssmigandughdrr seferisng ehe
wafers in_the 10 fer cassette 1. That is, the thin recess support-type
hand 125 #5SPRaFeFdbrt RoRighakBrenghryte helfediébnuaBtopragesseswirch have
been cl eaped., (Iaé tﬂrg_r é’i s ,provjded a_thickness neasuring unit for measuring

the thi ckngss® F I heVR eWPEGRd TSGR ThePer , tR¥EN2RhEPPIRTR tlgc es s
support-t i 0 1s transfe fers to.and fromthe

t hi cknessé((?rll(i\:\jéljsj r?%%g(g%l(?r uasﬁ?l]garﬁ%%\néern%aﬁﬁp%lo iFed £ARIAFHIRN e tieh- t ype
hand 526 i @f (r=Tan iy av) S i I ed f.rom a
and Body e v SR SR s h R SRR AL ROLL | 0 R el

The hand diflopsdes dihdekRifomd i9QHiCHWHES A tWal ffe A d er&hﬁgh fer

cassette 1 and to transfer the sem conductor wafer to the wafer station 50.

it is used to achieve a higher production capability with the
same process being carried out on semiconductor wafers from the
two wafer cassettes.

20 (2 - A):

This combination is effective to process
semiconductor wafers in one wafer cassette in a short period of
time. This combination also allows semiconductor wafers in one
wafer cassette to be processed in two arbitrary different types

25 of processes.
(3 - A):
In the case where the time required to clean a

semiconductor wafer in at least one of the two cleaning stages
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FIG 27 is a perspective view of the transfer robot 20 or 21. As shown in
FIG 27, the transfer robot 20 or 21 has a 8-axis 120 for rotating albgnawt2003
body, an Rl (upper hand) and 25 R2 (lower hand)-axis 121-1, 121-2 (
including X-axis, Y-axis ) for extending or contracting the hand, and a
Z-axis 122 in a vertical direction., Further, the upper, hand 125 and the

| ower hankf 12895%cthfR the tdBestppetFed \iePRAKED TREMISEYAUshRr Yadest t he
49 1 ~,!~ P~ 203 transfer robot_20 can access the ¢l eani ng_apparatus
22, the ctedmithfamns 2fushs, TP heshare s @gfor t1 1 tisd te gfletaﬁénﬂaf er
station 50. The |l ower hand 126 of the transfer robot 20 can access. the

waf er suppAIET 3FF THEF bt QM TR RONEHAEHAY | Ci?@ahf‘ﬁ@%?aa}bapn%‘%%‘?%s B8N and
t he reversin evi.ce 28. Further,.the u r. hand 12 t.he transfer robot
o1 can ace bl ningRrRab abp by s SRR nA e fsd ot Cha g KI%hShel T he
waf er _su S and .10 th fe tat| .50, f the
transfserp‘?%%%’t 3( ggﬁéa?:%%gé f%\é&veva%g?) g%%%ﬁrllﬁgf%?&?%% e?}ﬁgjdgtggt%i on
50, the %;ﬁanwe ARRPRRPEYS 023, AN iRy I eusE S Ny CecREn - pbfl iEhEq 27,

t he upper "hand 125 and”the | ower hand 126 are shown as hol di ng the

seni condugsmi coedes+dP hia feasPeshi NElde1 MATER STARLAN Kb Gy 287dtudugh 28E
show t he wafer station. FIG 15 28A is a front el evational view of the

waf er st athorldan@ng?8Bnés aripiglecabevatiional s \Wieh1ef efhecwaierissteatiison,
FIG 28Cis a view of the wafer station as viewed in the direction

i ndi cat edcdyethe arrow I, FIG 28D is a view of the wafer station as viewed
inthe direction indicated by the arrow Il, and FIG 28E is a 20 view of
the viaf er (statBpn as viewed in the direction indicated by the arrow I1l. As

shown in FIGS. 28A through 28E, the wafer station 50 conprises the wafer
supports 7, 8, 9 andlhis egpkimatdpnsisniseshid @srisROTRTR)the6e BMeOrE The
wafer station 50 _is 25 roughly divided into dry stations conposed. of the
waf er suppdPEs ?faﬁ&e@wgcfpé‘?%e%r?Eﬁnlrgﬂlu%l)éﬁacae{f‘?rr ohf€a R and
wet stations conposed of bhe ?ﬂf er s%’p orts 9 andrrlo (i\llrg)iuc;ch are vertiacally
spaced frBhPEEER" ot HdlCe 56 Ch1e8n e STHE 5 ERACOnEY PR d 8 Fer ve
as a wafercs rt. for iy p i . sem t.qr, er_.hefore
T s pol ¢ Ened e i sy P ETERh By T b o AR P TS
and t t r acf-Al ] nsfey red
romThe {roneray Pone s AR R E I AR P e aar e by st Sl

t ransf er st h@@cHIEAIHIC 1 8 MR 18f eEBebbevEi Ohh-dad whelreStha §oIaGH i
Simlarly, the dry station 7 allows a sem conductor wafer transferred from
the transtémer 8bolodgén thant thasékeandbhgt t2flet her et hr ough which transfers
the to sem conductor wafer to the |l eft-hand polishing section. Since the
waf er suppdrtsBate provi ded respectively for the transfer robots 20 and 21,
dedi cated routes to the respective polishing chanbers are available to
suppl y the seni conduBRbf aafdmatii@haspigrddded F35¢ MAIA PRAYMRPe H&tber s
at all times w thout being 15 bl ocked py a | gnger polishing tinme on one of
the t3ff nt 4BIROTEEFPON Mte NBENRPLFRY BHY € Twtern st A epB’F‘P%ﬁgﬁﬁdt?frré’é‘qen t he
respective _poljishin rocesses on_the turntables differ fromegach other.
The sem cORULE DR FBRE IRARGRTOM T Eom PR RAFSF HAS S QAR KARSRom
attracti Ost%'}Elﬁetﬁéa{?Sﬁﬁi Leboj f‘1a£eB?° transferred to the dry stations 7
and 8. Sifce" the posi ronar :

(3 - B):
This combination is used in a case where three
25 cleaning stages are needed as with the combination (1 - B).
(1 - C):
This combination offers the same advantages as with

the combination (1 - B). If the cleaning time in the first
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accuracy of sem conductor wafers in the wafer cassette is not so high, the
positional accuracy of a sem conductor wafer held by the vacuum attﬁ%ctAiNomml
hand of the robot is not so high. In order to absorb such positional “~
accuracy errors and all ows 25 sem conductor wafers to be transferred to and
from subsequent robot hands, guide blocks 78 and 79 for placing

senm condu€iBANhAY&tadhEs dondeaehposhei RANTRE S Bpetinesin Avptbentverfiery of
the sem conductor wafers. Since wafer deviations in the wafer 51 15

~, ~f~ 2. 0BBOCgEEaRPeuBI b/ | BRGRr PR FE Gt IRIN G A SSELS (IR need |

| ength of the tapers.of the ﬂuide bl ocks need to be | arge. The transfer

robot 4 pB%itHVidERRINERRPARFANES§F (It PrR¥EeRELAE W%%‘k‘gn‘éﬁc’f—%é YHhers

stations d,8,. and. perfor e vacuuym break, of the hand s to draop the
sem condugféﬁII BEr88s 4 ee‘fr%?n s:gﬁd (hg?%?lT%eagBﬁFEBﬁaucttd}e%Yers to

t he gui de; : LC 1 conductor, wafers are centered. The dry
statig%s %Hggggglﬁévﬁﬂ%rgﬁé%?%é?gh §9B§BF?§ﬁ¥‘sensors 71 and 72,
respectiveby. é?g detecting whether there is a sem conductor wafer or not
in the 1o dry stations 7 and 8. Because the dry stations 7 and 8 are

posi tioned internedi g a8 WaRN-bhBifALEBhNGL Ar 6§ apdi L %ﬂ;}i’nﬂf@n ide
shutter 11 is provided to separate those areas fromeach other in order to
prevent theeat fospbhReesam8 tbasaneas ba¥i BemBihheisAt (25-1 gyel s of

cl eanliness frombeing mxed with each other. The shutter 11 is normally

cl osed, by3 +sCppened only when the transfer robot 4 gains access to the
dry stations 7 and 8. The wet stations 9 and 10 serve as wafer supports for
suppo¥d i ng t he sen chhduidthothwa¢ensinht tbnh@le- Bgentpbs i cxdnastin 2oi die svet
stations 9 and 10 can be accessed by the transfer robots 20 and 21,

respecti vefgd &AH BheofamfersappBoaduther combénstionbé3t rahsf.erred bet ween
the transfer 5ob ts 20 and 21. The wet station 9 serves as a wafer support
for placiﬁg'a serti coRduBi &r wafer which has been cleaned at |east once, and
the wet station 25 serves .as.a wafer support for placing a sem conductor

waf er which is subj etttd PECANATELR Hy USPEcER & GRS ¥R U laddiithg
stages is e h k of .t sem.conduct or waf er aced on the wet
station 9§§€§%§W%E% ggq{’Egé%ﬁnsgggﬁgﬁgngggnﬁh?oUSFe°§2%|hel respective o o3
used gepaﬁgiggui,q?pgﬂgﬁggrgp the level of cleanliness, it is possible to
prevent contam naftion from being diffused via the stations. Each of the wet
stations P3andry® has a wafer guide 5 conprising pins, and is conpatible
with both a sem conductor wafer having an orientation flat and a

sem conduct or waf er hathegtworotsdie pIlich iiMLpretesbati 1018 cOndihatd Ay e of
a structure having pins for point-to-point contact wwth the sem conduct or
waf ers, theyuseé bbfbransporb pemieondgohbanwadeirenthromgheiang laiaffivged i o
via the stations. The wet stations 9 and 10 have transni ssion type |ight
sensors 7RTeF@STibeferpebhevepgondopolibshingngtabet ior phevenitsng the

sem conductor wafer or not in the wet stations 9 and 10. The wet stations

have 7%espRPHTROMESLPEWFELLH 7 a7 i drhey adraft i) e isbdas dm wdeer s
from bei ng. dr{:ed gn cl eanj n& t he segi%con ugtor waf ers bi_suppl ying a

cl eani ng THur PLotHothd u t)% Cahd PHLRFNEYr FRRBSPEENghROLAFNEN AT

waf ers. i{:0ischarge line is provided for preventing m st of the
cl eani ng%%%ﬁ?% I?J?j(:)%n Jél%gég%%?t ered around fromthe interior of the wafer

20 station 50. The ol£afl eh%%:ie& bgiggé/ Qflﬁ\ésﬁgggﬁi%ﬁﬁiydgﬁr%nﬁﬂslﬁfi ?g

pure water, ion water or t epehdinig on pe o

be cl eanegbcdfu Ligleb ¢k PRES ehites YRinS1 S hARSENRERE- éﬂig i i ohisat | ons

have the shutter g? di spgggdeat t he r(ljpe(%lS ng for theﬁz tr%hlgf]gre\gr%éﬁz}tss 20

and 2% t ohdvimgftele FBSpsetl encidb V& 84Sand 35, one of the polishing
sections can be inspected and serviced for maintenance while the

polishing apparatus is in operation using the other polishing

section.
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theret hrough, the shutter 77 being vertically novable by an air cylinder

81. The shutter 77 is normally closed, and is opened only when the qrhangf a3
robots 20 and 21 access the stations. 53 1 5 JP~N ?003 REVERSI NG DEVI CE
FI GS. 29A and 29B show the reversing device. FIG 29A is a plan view of a
reversing device, and FIG 29B is a side elevational view, partly in cross
section, of the rever SIkRABLMbHESE 10T has the Fé@éﬂlwgga@@@lr@éé,ls% &nd 28'

are of an_ identical structure only the reversing device 28 will be
descri bed® bet dwants Shol@ri A FPE%WZ@RW“E@EW%M%% si nfh&éei &8e28 has

a pair of ate arms 230 supporting a | ural i (e.qg., 5|x) ins 231
fixed tharobs www%oﬁ'&m PRIy Sn‘d?/% e 9
therein. The arns 230 ca nd clased in response to m)verrg)rét of a

shaft 234 %%Ielr&%naaeaﬁaﬁnaas Sﬂsm @&rbf 1419 PRk U992 GAD
corrpr%smggws;g&%&; 2%@ lcégefg nteg%%CZSZ is extended, the arnms 230

are opene er e e air cylln i'S contracted, is the arns

230 are cl osed underFﬂE@ f9rEﬁﬁ§ gé?zzc%rmrwe?%%é n(gf2§§%%g?g8§h%ft 234

and a tip end of the air cylin are spac rom each

di stance, s afifedRgu PG twadr 'vﬁb@yltlh%d pBRKnHAY! ApPa A ORPEnSRY GPHRCLS an
end bl ock 236 under the bias of the conpreSS|on spring 233. 20 The end

bl ock 2361 s radigisted hgoiyht hat s WbRNa pEReE£H N Giriic af gemi@bnigucticked,
a clearance of 1 mmis created between the stopper 235 and the end bl ock
236. The sabppers 23kehasuta flant aded fared asberteiencsanddal isaeansmcdsamed,ype

| i ght sensor 237 is positioned to detect light that has passed through the
25 slia whed réreuseed dondinet wafwaf ensgéltesCElanped dyprdwess ns 3@0.ch
Therefore, when the sem conductor wafer 101 is not clanped or cannot be

cl anped p@oﬁﬁéﬂ@ondwa? mrsmsoﬁak?peoutgﬁwl&@mhmwacf@rs cagis eddteect
light. Therefore the transm ssion ty 15 7? "o~~~ QO3 |light sensor

237 is capabt é’ctﬂflsrk&fbgﬁlﬂaﬁ&%éﬂﬂeﬁ?e‘%W%@rﬁ%Gﬁéuﬁ‘B@rv%ﬁ%’?etﬁﬂq532
t t h d 28, Aslid h f t haf t
234 and oFBaT &y shESuSEE BbRRet BRI S e LE M IITIer, s”%?chace”r'hir%a%w %gz s
led t d
Chrough acbaiieayPieyhien iEubgsl SIRE EICs PTiiRR RIBAMA I 220
are rof at pde @PREE @ Rald z@%%' c8Xb&ttAScSNOWT Y BIELG 3lth£=$‘§%ﬁh}‘2 t T, 25

and 26 are disposed 1 o between the revers ing devices 2 8 d?2"8

the transwheérrobod st 2és qn@ralréﬁfe§€ﬁ@éétbﬁ@:§lh,e ceol,i 88Bngn& h@gmert%ém t h
t he reversing devices disposed therein fromthe cl eani ng chanber with the

transfer tohnésedirsdasad4t, 2o @ind 2 Faird rapgkeehiced bHy REDSTREONEHE RBR,
wafers, the shutters 25 and 26 are opened, and the 15 hands of the transfer
robot s 20andditd aimamiing apgacatusest B2, acheningsad YWere threpriesatsted yhe
transfer robots 20 and 21 do not nove in and out of the openings, the
shutters ©Blan@l2e @ké ands€d4.prBhe dravess ag edepioes ABchadi 2%’ gre

all owi ng the sem conductor wafers and the chuck fingers fixed to the arns
to 20¢%e EFRERRENTREAxELY tTRL opBfatTWr ofhenduravasiary ddvidde wip| e

described with refere to FI 29A and 29B.. The trans bat 20 and
the IifteFeE§e§§ﬂL%‘3c§¥sTFﬁea & &g Tie P e SheahdrRs 3xd

d f , 21
and the | TerErbeeEe g abdcrhR Fhveraray acodee 28° dRd rrandrerithe
ser condugg o yat ekl 0o EDE £ 5L NEbySE 6 4B by THE 4RY 95 NSRS 28

waits for mcon uct or
stages for unloading in the rotary transporter 27 are represented

25 by ULR and ULL, and the wafer supports 7, 8, 9 and 10 of the wafer
station 50 are represented by DSL, DSR, WS1 and WS2.
FIGS. 3 through 7 show two cassette parallel

processing process in which two-stage cleaning is performed.
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55 1 5 !1AN ~~03 wafer which is conveyed by the transfer robot 20 or the
lifter 29 in such a state that the arns 230 are opened. The arns 230 are

cl osed when the seniconductor wafer conveyed by the |ower hand of tHé JAN 2003
transfer robot 20 or the lifter 29 is positioned in s the same verti cal

hei ght as wafer hol ding grooves of pins 231 fixed to the arnms 230 and the
center of the seni coRISHPYN RFAEES.s3 $hpought 7 along peBicopdedtar waferxent er
of the pip arrangenent, on the arns 230 and after a signal indicative of
conpl et i ohS PTADTEHEAt L] rhe TR 4B diovisott i wfatheassatde ATSl)

gener at ed. em conductor wafer 101 is

After th f th

Sonf i rmed by S SRS SFEORYe WHRY of FRE VAARST SREPBBG O%0 S MRS to
tai n_hej i st tracted.. Alternati . after. the pr.

or “the sertEbia Bl 1 sEIRE Rt orabd M e B e Shund B T or

29 isJ i h j condugt fer 101 |

Lransrerr Gio7) o ERG TPARCT BF 27060 PRI Thet 11t g 00 TRESHAFH ng

devi ce 28,7 {dhessem 4 rl t d h i devi ce
261 o r ovbraLa by et s (HREET e e PR E (] Ph S D9 e
reversed peri,¢onduEEGra et @k alRlrhs d‘rﬁl@ad{hgi he SREE-SONA) i Qi et he 20
transfer robot 20 or the liftér 29 accesses 1he reversing devic 8to

receive tleLEgr>Conducévervhgrdéhesel (o) Fecheversidige Ppassdd qikedf) t he
sem conductor wafer is carried out before and after polishing of the

seni conduct drhenafleraninyg caga reft use @I )ng>t tiee senagondiici obowaf RBI. 103 whi ch
25 has been polished, in order to prevent abrasive |liquid or ground-off
partild esthetabereiing apra et deduot or tied drralGsif edu riolg tp g RBSHi 17y tiireom
being dried _on the sem conductor wafer 101, the sem conductor wafer 101 is
rinsed byWafereaafagtteqifalduring 56 1 5 JAT~ a03 or after reversing of
the sem conductor wafer. The cleaning |liquid used to rinse the

sem conduct or wafer 4P LORPF i SRBIGARAUGEPEr WBEeH dReRTOSPSPRquil® TRl is

applied fromspray nozzles. at a_required rate der require ressure at
an opti rru#r?g%%‘ﬁéné LY 4 W@éeﬁe??%ﬁet){:etﬁﬁg?) ﬁeg}P‘? arfbs%?’gcré’%?é’t
enabl es a e | LN SSet e uct in a ficient

cl eani ng E@#ﬁgrﬂgﬁgg?QV§ﬁ$% %%gﬁggﬁiégn Bgtg%%%gfgﬁﬁgﬂfn}s(ﬁéglf%b%%ﬁethe
revers Nog feNd 2 e ' | L-guid-Gant i t Supply t he
seniconduc?o¥b§g¥e§®%%€ Sﬁéﬁaﬁbggf ?%Ubgg%ﬁ Ohggg?ﬁe?F§§%inggggggfuﬁﬁé

cl eani ng $t&qye dmY cd@i%gPRhi Btk iIrdic@iy tEBRLLY rirl EARFes teBY Uiy USe.
Wil e the reversing device 28 is not ¢lanping the sem conductor wafer 101,
t he groovesRRpr—>ckamptognthblee(TTRNGUCDe Wabelkihgl (@RE )SuF N diafear eas
t hereof may he 15 cleaned by the cleaning liquid to prevent the

seni condugtagewdpar unlbadiomm bk njheomoduminyat ek gpoetdrer $ULRAat —i [dhe
contact the sem conductor wafer 101. LIFTER FIG 30 is a vertical

cr oss- seckPHRES 10Y dRvdce HEORD T itheetrampéerirahat pBBRHd>26he clmanitye same
structure, and hence only the lifter 29 will be described. The lifter 29
conpri®ses?BPR¥abRs 266L2dr I ABPnFransdarc oirkrRE of RBR) e t KBReGd eafd eh ai r

cylinder 261 for lifting d | oweri the stage 260. The air cylinder 261
and the s"i’%%%r"?%‘és a(r(le['j(}oGTor}é%l tlf)?“éé%aff?b%ﬂ%l?br?zﬁh? V3AEE CagsEte
novabl e. T@ngtage 260 has three support portions 263 di sposed at angularly
equal intgrva S in acircunferential direction and extending radially

outwardly. The threefuppoil PRELAGAS £P3sALG aELanekdddbe angyhan y

equal intervals so
processing in which three-stage cleaning is performed.

25 As shown in FIGS. 8 through 14, one semiconductor
wafer is processed in the following route: the wafer cassette
(CS1) > the transfer robot (RBD) —> the wafer support of the wafer

station (DSL) —> the transfer robot (RBL)—> the reversing device
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57 15~~~ ~~~3 that the sem conductor wafer having an orientation flat
can be held and are reliably transported. The three support portions 263

are di sposed at positions where they are not aligned with the pins 2Bl Jibr2003
chucki ng the sem conductor wafer in the reversing 5 device 28. That is, the
first peripheral edge of the sem conductor wafer held by the pins 231 does
not corre&pehd PothRewaéesnstpgei prrerkdading ot thife redminyotdaciseo niefer

hel d by the su_gport ‘Forti_ons 263 of the lifter 29. The wafer support
portions PBB)of FRE 1B teMRdTREI CH S8ff briRtaRset (B 67 BRettRp irdng

sem condu fer to the reversin evice 28 or the rotary transporter 27
have resp&ﬁ?/\e@sﬁéﬁd’?atgesﬁtsﬁzé‘g&g?ﬁal 19 /g the QA BoAdeasHO Lk er

t her eon, esp i er surfaces t.endi r.adi al ou rdly _and
upwar dl y ?lr?]gl'rrﬁ t_%e%g%p%%r’%ggﬁ??a%ee‘élcf%r(ngh)t e_rgi ﬁge {He? Tdtt W?‘t d fer

when the 15 tsh%mc“i%%(}}gorap‘li%fr%rtdsa (@5@86%%‘% h€%§

t rfa The
waf er support surfaces “of e stage is rai sé %@sz;%tﬂ% ?%nggﬁl'?h% air

cylinder €84 va¥er 9ESHOLO™® AWRE &g §€ﬂ§8ﬂqwzar%ﬁ1%rtf§n§'fé9 e

reversing device 28. A stopper 264 having a shocK absorbing function is

provi ded {RBR)OP 2WeAlcHnihPhpphLashage 20— WiNt2afikeBPFokGS fixed
to the shaft 262 contacts the stopper 264, further actuation of the air

cyl i nder 26kheswatfeppedppand dheche fud g @ftationstage )269 dHexed an fidie
shaft 262 is sinultaneously stopped. By adjusting the |ocation of the

st opper 26dbot N&RHL f t3 ndhehel ghhing dppmrsttage (260 )25 chb beamsif estrethdto a
transfer position of the sem conductor wafer between the lifter 29 and the
reverdi ng(BRR) c& 28e Badesr sap66timd (267 )are provided on the air cylinder
261 to detect conpletion of lifting and |lowering of the air cylinder 261,
respectively. 58  1TBe jobliexppemiexrdugter opefari 48 BFOCRESES tiar thevi ng

t he above st ucture w|l I_g:g@(f:les ribed. The lifter 29 constitutes a_ wafer
transfer he L%‘ﬁ?—%%lf%t}t?-r E?%Fﬁgc?%%eEE?h Eiduct oSN HRMESR Athe

[ ' t t t 27. .5 Th '
et or 1o BEEHL P RhE M e Sl SR ORRBL UG TP r v hooD ) 6 (6

[ ' h ' d [ by th
L ever i NG eut £8" S0 Uiy & SAFt EPRCREITdcht Ehe TaPFACS Ganieat ©

sem cendust fge dy 48 akds nlgoi ABde Qfot_tafi? segheppgrelofLRLer ¢ Qt cgé:?ing

downward. 1o The stage 260 of the liffer 29 I's ralsed towar

sen conductrr) waf ehehehénbybloe (Terersi Redespceirdg aMHR)S>SteRPGG fer

i mredi at el y bel ow t he sem conductor wafer. \When the sensor 266 provided on
the air cytageefo?6lhindetaekingy tive shep rotatrlye drdrisgfoA%emt (BLRPSH | @menher e
the stage 260 is |ocated i mediately bel ow the 15 seniconductor wafer, the
rever si ngrefegr eeng gdevdlceatElR } tie tWentrandfietr aobwef ERBRY —2pieiné ad elalnd nar s
230 and the sem conductor wafer is placed on the stage 260 of the lifter
29. Ther 2RR2Fathe (FLRY er” 20hes Urepsted wiahat hoRBR hg— heheemileandngt or
waf er_thereon. Wile the sermiconductor wafer is lowered by the lifter zo

29, tHe SRILAHR (Gl arerths trprRsdeE Febot o RBR) rotehs Walhis sopperto7
At this t] h i t i | d th i f th t

't anspor tof o0 ViR PEF SRRCLER buNEhcro R ERTAL e At ¢ ol Pré WBocary
t t i i t | th t
260, b5 seiphind Abraraiile, (ORED "t L EhEasbTas PEbRL D 5 ile Ve eSke o

the air ' e 26dg, yhe sem conduct or wafer which has been polished is
transferred fromthe rotary transporter 27 to the reversing 59

FIGS. 15 through 22 show a serial processing in which

25 three-stage cleaning is performed.
As shown in FIGS. 15 through 22, the semiconductor
wafer is processed in the following route: the wafer cassette

(CS1)—> the transfer robot (RBD) > the wafer support of the wafer
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15~ ~ti~~ a03 device 28 by the lifter 29. That is, the sem conductor
waf er whi ch has been polished is transported by the rotary transport réﬁ?
to the position above the lifter 29. At this time, the stage 260 of 1&'{1 2005
lifter 29 is located inmmediately below the rotary s transporter 27. After
it is confirned that the sem conductor wafer placed on the rotary
t r anspor t¥Fa PR 4 DS aPedingt t¥FRs fos oot { REkdiat BRG overs itk devige 260
of the lifter 29 and the novenment of _the sem .conductor wafer is stopped,
the stagelZ80) of the vafeerstagetian Q6 W A $6¢ TPheryt 58NSO TSEL he 10
lifter 29 recejves the sem conductor ﬁgf er the rotary transporter 27

e

fro
whi | o t hel St hgs 980 T3 FRAGeUIRIhorehRPer TR TRPLE AR D60 GFIT AOH PO 20
conti nues e ljfted.. At this tine, .the.reversing device 28 waits for the
com conauetth " aar e Mredicataus A il TPt st sE iR e
r eady .f or Ln 5 ] C I fer. I i f1d f
sem cgndu%%ﬁppv%f g?élgé‘tg%%ép%g% ﬁ%ﬁ%qgg\gﬁt%nt%:trﬂé nt%]feer}ger%bgﬁ 11}(1:3{" r
waf er is hogizontal [ i.th wai ' OQWESt O ains
231 on the rat?l%sgigsglhﬁjea%g’%%la\gtuitsoékg?)I i fﬁ%%oéo%ﬁ%&%tage _26{)R]]§%Set he
lifter 29%hes wdekecd @hdyt bﬁ%ﬁ@%@%r@@aﬂi@ﬂg%@)% the 20a@d f e £ Yolaer
261, and the detecting signal by the sensor 266 is sent to a controller of
the pol i siRBR) appiarevels iahl davide (ToORhr-ol LAE dafd1e60ghezfot NS acidnyw eti on
of lifting of the stage 260. Wen the controller of the polishing apparatus
recei ves imethet ectamy Sirgmaiporttles r@key s>nghdevige 28ngs (@p&)ated tihe cl ose
2s the arnms 230. By this operation, the sem conductor wafer is held by the
r everldi ngtwenialel@8(TPARY eT> ithe stepnfingedTRRAt = Heheewi Eendatage v@fer is
hel d by the reversing device 28, the stage 260 of the [ifter 29 is |owered.
60 1 5 unlnadingor HOT AR ATRANSHOFIER &F GYLRIT a kil e3pe ot R & & evaca v
transporter, and FIG 31 is a plan view of the rotary transporter and FIG
32 is a vEFYRLaT Eh@LLARSEEToRaPoli (FFr A&& L aRPLEPARRVIAES (A% shown
in FIGS. 31 .and. 32, the rotary transporter 27 for transporting
seni condu%t ﬁW&DSfﬁf & Oftod%q%gfg? Rppor T3 B A PR ARyl éﬁwg)eﬁual
intervals . t.h r r X% i ns
201" st andl hg A PSS T SOe AP umpoRE HE e B s bt o 2

poi ntis. Thgsi 0 Serh& e WeHEE GaL PS> SURPeIEEH R deR8ls t(rRe pins,
but iln thpgsesr)rbodi ment , thersi X pins 2(?1 are provi dédhjf%épsuppo?t(i rzlL'g%both

of the senl agRdugiaels feaf eoddryi(RBOAN-Srtieatdieon ddssebd (OS1$em conduct or
waf er having a notch. A taper surface 202 having a taper angle of 15 to 25

fromthe perpendi culbei egahplésrnbwal iheFIgswardl ehgopght iaan, oitt hig pin
201 to allow the sem conductor wafer to be centered when the sem conductor
waf er i s desosiked dthatTdre semécodduetbrp BSandertsakO0oat & numothd ech fatr
positions spaced fromthe rotary transporter 27. The sensor 200 20 is a
phot osenseaseelpei(§iSig aand ginothen ¢ ehicendneher MaFLrahe takeanghet fawd vi ng
el ement 200b, and is not noved with the stages of the rotary transporter
27. Tife cHhBi VabRE @152RELR el TDhdudioBiewedt et wwiadieracesHeidsEs dr?ostll'?e

stages arg 4 (CS2) may be used for dedicatedly supplying the semiconductor

wafers to the turntable (TTL), and the wafer cassettes (CS3) and
(CS4) may be used for dedicatedly supplying the semiconductor
wafers to the turntable (TTR).

25 Next, the components of the polishing apparatus shown
in FIG. 1 will be described in detail below.
LOADING AND UNLOADING SECTION

FIGS. 1, 23A and 23B are front and side elevational
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determ ned in the respective stages of the rotary transporter 2s 27. To be
nore specific, the rotary transporter 27 conprises tw |oad stages (the
right and |eft sides) for placing the seni conductor wafer to be polilshéti 2003
and two unl oad stages (the right and left sides ) for placing the

sem conduct or wafer which 61 1 5 J~P~ 2003 has, been polished. The

condi t i orfELefS tHe i kARG ANIAEF R T TPDNL2Me respective stages are

Cem Londuct of waf er Ao SHRbIATL St & el 1hr dof 5 a4cha Lpagiad Fufor
B St e R PGl ity LORTTRR TP ATt 2o e o e B a6 e
been pol { &G Gh SR anior 9b Aty norBPoaniR1 3o 8t Shs ana "
orovi dea Shene e bEPel R dR b a8 Al B9 R Rl Ble

spaced fromghed oty S HepRNSROL ! Phyer pdPELEh N5 R 9aF RS challerhe 1504 are
stationary and are not rotated wth the stages . Pure water or ionic water

i's mainl yrdisab1adimy G @akeRdcasskbtddi dn ¥héanaiaifys id0bd SRl dgdean the
rotary transporter 27 so as to separate the wafer support stages 210 to 213
from one &anei henf Bhe pracfeantasgetbe i weppatedihep Tieadithgddail dwhead for
cl eaning the sem conductor wafer or the top ring from being scattered
around. Thevafdmrgadsanspard grlazéd sncauplregetropasit isar voiret pregéhceand
the sem conductor wafers on the rotary transporter 27 are transported by
drivileg tok ke winirnrcdgRt e highwlgimsitad bys éndort t206- iyp g rseristatt ol t he

| ower portion of the rotary transporter 27, and positioning of the wafer
transf er RSy ﬁfoﬁriiés@bﬁﬁ%lllté’d)%glﬂh*é FRIMEL POt BRe RABGriTTB! aR@Vehe 25
servonot or 205. The transfer positions which can be positioned are three
posi ti ons2B DFd@var aj ntatshl SaFsYF i BHPeshBRt thilMe MG thén as a
center. xt. the operation.of the rotary.transporter,.27 62 r~ v~ L

havi g’ t N RS TE Comsa i SR Ard pgeld TR RS vl afL et shat
position o o] y ter r.ter 2 r.ot ar r L el . LS. rotated
countercl%%: j/\n&gteé bégénotgngﬁ%égagflto%o ,Eglr?y%[efﬁer%s’t a%heé 2%§ﬁ§ﬁﬁ§%é§édlt§€gve t he
I FEars 2% i and e ehgBleOnbict ohnaictloctOladp BEnlikaRBLELLEd hordfe chgh 11ng
32 is transterred to the reversing device 28 by the transfer robot 20. The
sem condust®jeddd esud0df i pobet doRyahhedeceenshagwlerhee 28miabadubedd s
reversed, i.e. turned upside down. The reversed sem conductor wafer 101 is
recei ved wyféhe apel pkroper2$, pdndethdm |resgreett iwthid otdeisenheomdfetror
wafer 101 is lowered by the lifter 29, the sem conductor wafer 101 is

cent er ed dysséete apel fsanfyaceamizshdfctdre wahsr 2@hadn prwsj agtfser ogtipedr t
stage 210, and placed on the shoul der of the pins 201. After the

senm condueedttiem ds detested) sben an ifeylioskirgnmechanism ig pperaged
continues to be operated to cause the stage 260 to be lowered until the

st age 9260t Her L | the rf@ans 15% HARE oadyd) & FLEEy MECTER ISR héR t he
rotary transporter 27 is rotatjgd. Thereafter., the rotar%i’transporter 27 is

rotated cRPOCHAF sEC BYCEFEanGRe 7P24HNY R YRECIAMERATELBP - waf er 101 on
the rotary 20 transport er ng@ %Q:séittiio%%e%@ogg trgfic?%tﬁs%ec{ §Q%%<r3\f %glrel .

positioning of the ro“f arX/ ransporter IS corrpfeete e pus .
oper at ed, » 8ot Nty geTLaANANTLAL WA RIed 09,1 HAANSEEr RS tuilf WA NO 32
| ocat ed abo e rotary transporter :
stations 353 is capable of placing one or more wafers thereon,
25 and can hold a dummy wafer for use in stabilizing a polishing
cloth before a product wafer is processed and a QC (quality

control) wafer to be delivered for confirming the status or

condition of the polishing apparatus. Each of the dummy wafer
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The sem conductor wafer 101 polished by the top ring 2s 32 is noved toward
the wafer support stage 211 of the rotary transporter 27 |ocated bel ow the
top ring 32 by the pusher 30. The seniconductor wafer 101 transferreldfA8n03
the top ring 32 to the pusher 30 is centered by the taper surfaces 202 of
the pins 63 15 ~APJ i~~3 201 on the wafer_ support stage 211, and then

pl aced orfEelatpubddr basf a madn nef 2wafens detechd nge BRIt dP4WdPar | 01
is placed on the water support stage 211, the pusher 30 continues to_be

oper at ed SNt ARG SN UBREFCBES (RS ﬁ@l“lFﬁfléPFgPé Wik f B (Hhe1e bt afpch

7. Th f , the, 27 i d ..
rensport o Al gUiStealtel thes ol oty Lonsperter, 2T 18 20 Bee i the
sLege 2111 SResiihgned: ore. el et 2%, Aller opsitionnocl g
rai sed, apngd ﬁ&ﬁié@iéﬁ@}gﬁé‘dﬁéﬁ %%%réo%is?égcﬁévg sBY u 508 EEa%g:c%fSO

from tthe wafer Support age transpor to the reversing device

28. PUSH%PEIE%&S%I@HQVE c§§§‘e¥:b%%ﬂﬁgl§égd%}9‘é’h% MHl@i@s¥%g§|hG 33

is a vertical cross-sectional view o pusher and FIGS. 34A thro 34E

are views) f aihexBhalln8aaPSE a4 N 16EatRE AYSHETeac8 fPURAIUmS, ¥ad 30’
have the sanme structure, and hence only the pusher 30 will be described. As

shown in &4xid8s 35 Puidde bet agerdbd] haa Aokslf &F oy feda0l y iveg pladedovi ded
above a holl ow shaft 140, and a spline shaft 142 is provided in the holl ow
shaft 140onAtpeshdwhmgewhddri SstuioMiniedsaboveaddersphdg neoshaf sthddarn air
cylinder 145 is coupled to the spline shaft 142 through a flexible joint

| 44. T'wo proceghuraderftar @ dafposedsvetteceltly wafesy iigserthtk thewsri2s air
cylinder 146 serves to |ift and | ower _the gui de stage 141 and the push
stage 143isapbacedtanapny| enereft hbehdpprdviBhaft $E69L6ger h@ATRILSh altfe air
cylinder 145. The air cylinder, 145 serves to lift and | ower the push stage

143. 64 S§arched 19Trq 4N 3R HFLRRGE M Hoifite TLeMid SO SR

X- axi da Y-axis is. i ded .t |1 t he t ' ' 148 t
21 onment CRadkn R YRABRGHA I deabe M ToE 9 1B POLERLCH UMY W hae

and the | LgaroNRY g | Sy1d e LR e babl o S shatscd 40, Pol iy shaf

140 is he a"bearing case through a sli e stroke of

the ajs Pag;g'ggﬁe%figgé %ﬁﬂ?%%b‘i%é&tiﬁ@ qu,glc{agwe f_tebﬂ 48bRr PYEH

conpression spring 1 e ‘push stage ocat ed above the gui'de stage

10 141, apghaaduisds Kl eReo)d £8€1 i Aawmandl ¥Yher Qub v LodY @ a8fidhe push

stage 143 passes through a slide bush 147 | ocated at the center of the
gui de stage 141 to adlwafdihecauzsh medhitl@smo3be terd Bmsked elvisleadqn 160

contacts the upper end of the spline shaft 142. The push stage 143 is
verti cal | gf rtheediobyl-tth&oairs tidges Ri, naled ebth o irdhegHunhy wpf éne tsttdfansi42,
so that the sem conductor wafer 101 is | oaded on the top ring 32.
353, if any. The wafer search mechanism 352 is vertically
20 movable with a pair of wafer search sensors 356 mounted on the
tip end thereof by a driving source 355 comprising a pulse motor.
While the wafer search mechanism 352 is not in a wafer search
operation, the wafer search mechanism 352 is kept in a standby
position within the apparatus for avoiding interference with
25 other operating members. The wafer search sensors 356 are
disposed in confronting relation to each other such that light

traveling therebetween passes horizontally through the wafer

cassette as viewed from a side of the loading and unloading
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Conpression springs 159 are provided at the peripheral portion of the push
stage 143. Three top ring guides 148 are provided at the outer 20
circunferential portion of the guide stage 141. Each of the top rind SglANCAEES
148 has a two-step structure, the upper step 200 serves as a contact
portion with the |ower surface of the guide ring 301 of the top ring 32 or
33, and tPECHHIRr Jicblohe grakar ssearchppechapsbsmi 3h2f 66 doppomafey t he
sem conductor wafer 101 . 25 A taper surface 208 having an angle of 25 to
35 from t AR pRP PRRF AR S W%Y%gdfr&“ RPN SEdPW2bbe G WHERF t he

id i 01 h 200, . d d f 207 h
o gl o e 0fon e oy PR S R Y s Tek B ERE Fakes Sassetieny rog
t the | f idi th i duct . 101 t dth
Coner st o Pl A Mt | BEuREH ERETREHRL: B S rcat e 1o
i 2, i i 4 i . Lph d f.th
Cond ooy hignt ORsT DA ted 4By SO LORAREL OB e iart o TerkiBey 14
to preventonet Bhg frHIMERbEL '8 Wt r&ehhrdle | rf%r%a%@%ﬁ%&} %eé%cﬁl?sﬁé:éé[l and

to guide the guide stage 141 so that the guidé Stag sTe oits

ori gi nal positions ok Crentenisbaauetdd4/dRoa edohntdsu et e ONE UG 18lLeve
153 i's fixed to the bearing 1o case 151 for centering the guide stage 141.
The pushetiotsr faxathd drd viiplgosolieysi, Ngnd Ode t &rh hige HabH Sdh Y SactirPR Hhr ough
t he bearing case 151. A V-ring 155 is used to prevent water fromentering
bet ween twefeushssedage S sandcbhdugtbderatageatdlplans has aris whiflerhel d
in contact with the guide stage 141 to prevent water from passing

t her éohr ot cves hiand sgul Tk adsagead 4b dlsl Bjwy aaédr ddseatol ngrEuaktdoporti on
G increases, thus |lowering the pressure to thereby draw water. In order to
prevent we? deHAEnRBI ML Han 1nses tedr vagersthaemshe hbght 2ostviedn de i n an
inner side thereof 20 to prevent the pressure frombeing | owered. A shock
absor ber W&6°F s %%W%&%%%%m%%m 19 ofNERErVBRed| ngoﬁui 8§88 14dmen a

vertical direction,and .for .shock-absorbi ng when the top rin ui des 148

contact tFRFTOF TN BEC TS RERPEE ?ﬁep'éfg?eﬁytf'?lﬁe]r% £3 148 thsper
d | i g i det ecti t.h it f th

Ssher et Bt pRERRET CoPtE PERIIAT Ld BheCEb el botlielh Uid S3p8s: dod

on the aifn Wh WHeFed as SO SONPOLR 1205 B 20B0BLE PhOYAPEA-QN the alr

cylinder 146. A cleaning nozzle or ' ~~F?~~3 nozz or cleaning

the pusher are proviglethdtddy eventpahe isl ‘&"eﬁ:&fi@tatlf_%‘}hﬁl@vtaj%lteh%yp'éﬁnh%rirf rom
contam nating the sem conductor wafer. A sensor fof confirm ng the presence

or absenczybinddwe ixerd it GetwrfeaT a@n opfed ipYSHer they wA€eR e¥sdedtaThe
control s of the air cylinders 145 and 146 are performed by doubl e sol enoid
val ves, raxpede agipardiths fieshehereédyasepd@ating dhei catedbyeppduicdad f or
the top rings 32 and 33, respectively. Next, the operation of the pusher
havi ng t Rrehand e iptaréowdal the aprsaratesd bBhewghutot ey 36daih ndoaed

sem conductor wafer As shown in FIG 34A, the sem conductor wafer 101 is
20 except when the transfer robot 4 transfers the semiconductor

wafers to or from the wafer cassette. Apartition 358 is disposed
between the load-unload stages 2 arrayed in front of the apparatus
for allowing the operator to access the processed wafer cassette
for replacement without touching an adjacent wafer cassette which

25 1is in operation.
The load~unload stages 2 have respective front sides
separated from the exterior of the apparatus by a door 360. The

door 360 has a lock mechanism and a sensor 361 for detecting
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transported to a position above the pusher 30 by the rotary transporter 27.
When the top ring 32 is located in a |l oading position above the pus?gr ﬁ%
and does not hold the sem conductor 1s wafer, as shown in Fig. 34B, Hé 003
push stage 143 is raised by the air cylinder 145. When the conpl etion of

rai sing of the push stage ,143 is detected by the sensor 203, as shown in
FIG 34C,Wli%fgleg£i“§be 184 PPERICT hel eBRPondtt sl &5 HE Tate FARSET Uehe Squi de

t 14 i sed by.t i lind 46. il h i de 2 t, 141
oLa0e Lol Sath by 5,2 VA Hey L e BUdE ZRshage 1
th t t 27, At _thi ti .. the, i duct f 01 i
(e, (0810 AR Ll 81 d0h5 4 T DB SCTESREUA Sl lol |

tt f t i | ti f th i duct wat i
pat oL LRSS B8 |RIPEAL UL 0. BTLDE, PSP Ol ®

push sta 1 ons except for the peripheral edge thereof. Wile
t he pﬁshgijf%rég %139%;%%%’ the sem conductor wafer, the top ring guides 148

are raised w thout bgidid $hePPRE né¥b&Y of bi1acing a WaPhr casseeté Gn
the guide ring 301 is guided by the taper surfaces 208 of the top ring

gui des 14§heTb@aggﬂéegn@fuﬁﬁ@aap@?rg@@tg@ﬁdes 148 is aligned with the
center of the top ring 32 by the Tinear way 149 novable in X and Y
directions, and the uppaecsiradsg2d oble me&€hSd | GPwAEBY EHE Stestd ABusdmigact
the | ower surface of the guide ring 301 and lifting of the guide stage |41
i S stoppesemiendtdreotpperfesteis AMaadd t hereoplyi g gui veset48uppoiract t he
| oner surface of the guide ring 301, the guide stage 141 is fixed and is
not ridi seporhyemr e THHewpveresshies aploykedndeen B0chagbesmi auekean room
actuated until the stopper fixed to the rod of the air cylinder 146

cont act s f#RiR%HOERE alﬁf‘tﬁfw argh undipHare sesiipn e Feiliad verar clean,
continues,to be raised because the conpression spring 152 is conpressed,
and the phsh- sti3gé P4Ffass &Q%e?l?%PrsTgﬂPmAte“t"rﬁ "t“le?fﬁ Us SABRA’ i FOFI G
34D, the $ush fs stage 143 hol ds the sem conductor wafer 101 at portions
except for*¥ MR peripheral edge of the seniconductor wafer |01, and

t t th i t i . f
(ransports Uhe Sem copueLon dBler JOLIAIGLIRL] WlP s Aletl
air oy ingdern 1146 i SoRSeaRed PYride 16QARNGSSAAD 4R 1SR %Z 4o {Ont her eby

protect the sem conductor wafer 101. After the top ring conpl etes the

attracti opeDitivelgediagnducleqr, nasef ci@ks 1D0oPHBELH T envtiadimerier at ed
and the guide stage 141 and the push stage 143 are | owered to the position

shown in &t Ghifdér, Vihen dwnple declsd agef d bdssdtoveriad pl2gddiegu dexst age
|41 is centered by the taper portion forned on the guide sleeve 153 and the
t aper porvhbehfibs mehtoroltlled denabpus| ebgss 1580 .c Misn 1duan leawariomgnenft t he

gui de stage 141 is conpleted, the operation of the |oading of the

senm condugiérdehivered &8 the glean raom-argl admsiast en the Uaskdihgral
Seniegpduggféagfﬁgrsection.

If the method (1) described above is employed, a
filter fan unit 10000 is mounted on the loading and unloading
section for keeping thewafer support portions clean at all times.

FIG. 24 shows another loading and unloading section

25 which is operated according to the method (2) described above.
According to the method (2), a wafer cassette 1 is housed in a

box 367 and placed on a load-unload stage 2. When the box 367

is placed on the load-unload stage 2, a stage 366 attached to
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The sem conductor wafer 101 is transported by the top ring 32 to a wafer

unl oad position | ocated above the pusher 30. s Wen the wafer unl oad,stage
of the rotary transporter 27 is |ocated above the pusher 30 and does@oiA 2003
hol d the sem conductor wafer, the guide stage 141 and the conponents
associated wth the guide stage 141 are raised by the air cylinder 146, and
the gui deth$ nJgo%‘é)'lu@yfoﬁ‘lines‘f%er? MPB 2 ikothamiad ahe 1368 odpdihed by Bddes | 0
208 of the tOf rf(n& gui dgs 148, The center of the tog ring_guides 148 is

al i gned With tACKeEnERY bfXBRetPopaFPngtherhy The PPhEam RApte4363and t he

t 200 of the t [ id 148 tact the | f f th
gui de 11 b SINERA"S HEPE [ FRY P bio% 1R g dB kB GRLasA. YR dhoppidl - TRE air
l'i nd [ to s .b t uat tjil .the st fixed to th d
of the ai FigyTihcr M5 el Ban il S T e S B R, kS e3 Sifoe ¢ he
t t J i 4 tact t I f f th
gur de i o S S PR SRR B ed Lo e Sbei on,
the air cybsnfieTq 146 auShes.d he,splding Shaldadd MR L ogalden Mty Lhe ait
cylinder 145 against urging force of the conpression spring hle‘sf Aus
lifting thedqpusd 154 e Wt M3 dNisrd i1 e e 1PWh idAdH GrmdE, éllt&%a%‘is“

stage 143 is not raised to a position higher than the wafer holding portion
of the | ofieseby et 2OHc@f fEhR &PhrbPegUi des 148. In this enbodi nent, the
2s air cylinder 146 is arranged to be further actuated after the top ring
gui des 148 contact tlee gtiade 366ha304. 1 Theishaekhah itshi S6bifeer 1S ralasey bed
by the spring 152. After the lifting actuation of the air cylinder 146 69
1 5 -l0n~Pndslayersing frplees bagetIfed aadi thaduwt oom wifagre 363 o5 wieindyethd rom
the top ring 32. At this tine, the sem conductor wafer 101 is centered by
the | omerwﬁlg%’ér@&%tfeaée’ss FdAcsd .t hBhepplt iisgcgoifdenedsghatrithe Is¢age

sem conducégr wafer 101 is held by the lower steps 5 201 of the top ring
gui des 148°ARNHENGRPHHIR R Ry 68t arfel eirE dRdaarBrovierr e stAeer t he

sem condu I, fer 1 is held b he sher, the pusher starts to be

oper at ed fé}gllgm?w?ﬂ%géﬁi Jorétrs‘i"g‘b‘égfhf.w T EaFRETLGI HensPRR aPRPRIRE US

| ower ed, i t age .l i_S_centered t he jde sleeve 153 and the
center tois ee]g%/j(seld%gz.' V\Elflte ?ﬁgpﬁllfiaéélssf‘ggériﬁ]i 3?&514 Ilgmg?]%ﬁ,cejﬁ‘?e“’ then

sem o@ndugh Ok ekak@Lleis {raNsHY bed Lk RS 18 L QLRrY
transporter 3\7751 V\heréll the | owering OF tﬁe gtrjrli%ggstag%%fﬁ%%tél%cgﬂglegﬁgg t he
operati on3@f withdid QR Hpddtal TRIMGORIMEH QL ARG shh eTUMRI68E 68l 15
According to the pusher IE'gvi ﬁpg the structure shgvvn inS I(% 33 angﬁl‘l%lcés. 34A
t hrough 3, d &ftber t titapusher agPahasud @ﬁaégibﬂ%mchaBysanawiﬁgnttwei ng
the main conponents of the pusher with respect to the top ring 32,

adj ust nentrars fére Pzt i bned mevattonshpps beioreadtheeptisher tie aadeirhe top
ring 20 32 can be easily performed. The lifting stroke of the push stage
143 i s setaiset9dste irmraiivgheeninanduptorowafesuinatke ofafidrechepetiteg 32
by about 2_mm and thus positiaoni ng in a vertical direction can be easily
per f 3Pmed! 1RCatRAsPel o thetoadorrlspdcirer e /i the memigandugtal wedeiron can

be absor bed the.spring.. 25 TOP RRNGFIG 35 is a side viewwith a
partial | y" &t gies-g%%tjrorbmos i BRI AD PRRHA Y e top rings 32 and 33 have

t he sane @ﬂﬁéﬁfﬁﬁﬁpﬁ}%ﬂfgy the top ring 32 wll be described. 70

Of the cleaning apparatuses mounted in the polishing

apparatus, the cleaning apparatuses 22 and 23 have a roll-shaped
25 sponge rotatable about its own axis and pressed against a
semiconductor wafer to clean the reverse side of the
semiconductor wafer. For cleaning the face side (polished

surface) of the semiconductor wafer, the cleaning apparatuses
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i A, nri 15";,i~! :~~~3 The top ring 32 is held by the top ring head 31
so that the top ring 32 can performvarious notions including rotatjon,, .
pressing, and swing. The top ring 32 conprises a top ring body 300‘k%pAhl%3
hol di ng an upper surface of the sem conductor 5 wafer and pressing the

sem conduct or wafer agai nst the folishing surface of the turntable, a guide

ring 301 $0r20%ktd Rpgheke duRt! Jes reBprond fecdenisshdest Pta&A8H, and
g bt TGP E R BHNE | GHEEABHS EOREE AT T b DPi S S RE FHe VRO ET

ot ity S BARE, et RS B Sl RS i SRR E Aoy e
wnter carf DERIAPHEHIEAI e B0uAE Uadii OO SRt LRRE Ly LGSR SORHNE' O e

wal er Jhol §4 06 dLEnsufass e LR §OR dd 2ROy rad0naRy M Sliskibe

concave or convex surfa ependi ng on the kind of th

to be poldpdghnd htedhifiesn ifod 39éahangabhk e i b Rded€sr Shd v ki dranger
than the dianeter of the sem conductor "wafer so that the 20 sem conduct or
vafer is ¢rne@filg litfudd 06 @hick Jlite: sl @rd bretdioneds bypp hfe@uidie bel ng
301. The top ring body 300 has a plurality of through-holes 303 which are
open towadddédie wafeecl8ahihgGappadansand2amdppastee suihagetd eebeenaf er
hol di ng surface. The clean air or nitrogen gas having a positive 25
pressur e parsuphts daomothde egam aferer HReghtdledweofatles tiygledi ng
surface through the through-holes 303, and certain areas of the

seni dénduef drhengflepndag aerathbesi wiagh gfdthecal ¢3n pre Arath cajdi gt CElfe
polishing surface., Further, a negative pressure is_71 . 15 i i ~~3
devel opeF{PPIhethEREUGH: HPER KdBdsaf thEeRRMEoAddEEdr taf Bhej face
attracted, under v cuu¥|when t he senicondactor ¥%fer IS tngqﬁforte )
Further, EPRLHERFT SH HAGE)oFRA IGYELSE &1 E8F &f FHRe T HN QLR ToHddETor

waf er thr rbfé?%igéOfgﬁﬁfglﬁ%%%9§H%§i¥Qe§§P¥ %Qge§§niconductor waf er can
e top y .7Th

be renove rom i ng IS caseé, "the wafer renoving

force is heighten by ixigd t%‘é%l\é@h?nhg‘r’]‘%g@akﬁﬁug g?f’]r%ﬁ a(ﬁlriysg%iﬁatb*l%r eby

making it possible to renbve the semc tor wa

attachmenss f Langengd04nes rmtLd 91qaNKPRE s didi Sakd@ceo Of whiert op g 32.
The attachnent flange 304 has a hem spherical hole defined centrally in an
upper suréBsgnimgra fach did¥enf lkdrggedldohtivedorowd her | afhd icl@adhiinee
shaft 91 is disposed above the attachnment flange 304. The drive flange 314
al so has appanatspsesi BahnHolee mdgf icvediudiereciennitndpaby 808 wenchli yipsrd 1s
and made of ceramcs, for exanple, is provided in the hem spherical holes.
A downwar@lpressy nge¢bagbsmppbretotating anfdveresange 31deng spharsidalt ed
via the ball 305 to the attachnent flange 304 di sposed therebelow. On the
ot her han®POR¥R PERiRShg Hheads TALICUBPFERT t WaTSE @dy rFHRABLNY hPYudh'® he

Suppoi S VB EARLS (R eRRTHS Beehaatn B fl Sening Gt BBmisPRdiEty o |
t f . 407 in FlG . 40 led.to th d of, th
Cuppor{ SHEFEE G AT Aedtiid N {RSa 4 414 B ia MR 8 e

t 2 9 i i g, oy i ' d h
suppor gaﬁfi‘é& %acrﬁé’og Vit %\g%ﬁ%'a&%a&fa‘ﬁfﬁeé P JHPG REg sg%p I1yt e

top ring can be_npve oap _ sition, a malntenance t’i on
and a trapgies BPShbiaNkiAIEDPLEN c38ankifgPieuliadtabeye trheeSypRANishpft 92
and on the upper surface of the top ring 72 M

surface) and reverse sides of the semiconductor wafer. The

25 cleaning liquid may comprise pure water. A stage for chucking
a semiconductor wafer may be rotated at a high speed, and has
a function for drying a cleaned wafer.

Instead of the megasonic type cleaning mechanism,
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head 31, and a driving pulley 310 fixed to the end of the shaft of the
nmotor 309 is rotated by the notor 309 and a driven pulley 311 fixed §gatbhg;
top ring drive shaft 91 is rotated through a belt 312. Wen the driven
pulley 311 is rotated, the top ring 5 drive shaft 91 is rotated, and the
rotation of the top ring drive shaft 91 is transmtted to the top ring 32,
t hus rot &%y ath&heogLeangngp apparefasesaRayi haygl FAdeFasign gef k¥l o t he
upper surface of the top, ring head 31 in such a manner that the shaft to of

the air SASaRIdIT JaeL %ﬁ%suﬁbﬁhﬁb?ﬂl?.C?Wét@éﬂoﬁrﬁfﬁﬁ%ﬁi%ﬂ.%ﬁﬂcbhé shaft
of the air_ cylinder 313 are,coupled flexihly. By controllin ir.pressure
Suppl | eq G T £ ameEiSE180 *EnE 1RARdEY B ST oy HRgSthe. top
ring drive the force for raising or lowering the top ring

hq%% 91, i..e.,

32 can bEHETHNSG 515 d'e AR O essi ve | oad-type cell 322 is
interposed in the jynction b the air Li [ op.ring
head 51 for neasuri%% gdﬁﬁ ﬁ%ﬁ?ﬁgﬁrgét%bgrgéeéggg agégaﬁgqfﬁggaﬁf gylinder
313 fixed, 7 od{ed aRd %s%%%‘ii%- o?‘eﬂ%g%%és&?&ﬁﬁ%df gFLEﬁ kés?%@'iv%o a
force for pressing a sen conductor 20 wafer, a teedback circuit nmay be
formed usdipddies mraswied ddr Wi, hocanlonskheniuhress 8k epeheal bhng the
force for pressing the sem conductor wafer. The body of the air cylinder
313 and tifert Gfhd igtghidoncie twa¥lerGorpe Tondea isprbaacsdatheied ncoupl ed
to each other such that the top ring drive shaft 91 can be rotated. 25 Wen
the air aqwmowed thE¥dfyomper @hedopetingalith the sbhptteng S5 ) W skatke 91 is
si mul taneously operated vertically. The top ring drive shaft 91 has a
vertileoal tdralgbwhthe ddfdaned tdret ednjiedi skmacbndacteat whiewn) tdi ppesed i n
the vertical through hole. 73 1 5 ~ a~ zn~3 Since the top ring drive
shaft 91 Ghrretirewphysi ndTIBRt arls r otheedpobishedry §manediand aydeded on
t he upper end of the tube. A vacuum a gas such as N2 or clean_air and/or
liquid sReREEORARGE At #afier sippl iRy Franeherretar redi fthe3161€81ERG t op
ring body 5 300. The-top ring 32 having the above structure attracts the
Gen cond RRRATREIETS i th RASUHBeRREr SHEPLRTRd T B (HEE FUSHGIS 0 S gP
vacuum an 0 e 1 duyctor fer_ i h i de, ri of e top
ring 32. aﬁ‘ﬂe%eéag‘tﬁa eiiet]: tcﬁl%gteo%(%%r #négﬁx\l@s@%%gn%&f gr(?éj%%%he@‘glgs%%tjelrdn ttg%ove
the pysh 104 ! N RA S Nh P UIHAGR OB @ ol € waAlhr pije &P ring
32 is no %ﬁltpso t%’e pOE%I? on above tlﬁe tur r?tgbloe, ut he t_cn?)mr%lf ng g‘%‘y?s rotated
at a gi vefr 404 fdtea@l reeRedneand ddifihd ONEH&HabYsEhe 53i e wﬁra@gﬁ 3K3 to
contact the sem conductor wafer with the polishing surface on 15 the

t ur nt abl eppdiiefgé heitPpceé NhwdA drSs |5aereRd and he weFer swaftdes oo tee
turntable, a sensor 321 for detecting the |lower end of the stroke of the
air cylindee W¥dBer scastetted] thy genertatanafer gnalbot ndli cati ng that the
downward novenent of the air cylinder 313 is conpleted. In response to the
signal, the air cyl ifagr cf0tBe3c]l canipp|dRRRNATUE S 15 ukde? 2apd ks lhad
corresponding to_a desired pressing |ocad for thereby pressing the top ring
32 agdi ns? PReralthy aBfecidgandngpditdgiddyrdRRlig Fbree #8SPRésEri #dfduct or

wafer. At the sanme tinme,_.a vacyum|line for devel opin negative pressure
Lo attractORRARETFRLAARLOYr VAEFES (M autCHR f D6 AOTHOL LA (h¥eantadendi ng

on the ty € gf }Qe Iﬁ{gﬁ IR b gki%di %f Hﬁg sen;foqguggg . fe;ﬂ,.t he
essu . y Fanal ﬁ %8\/ a rate OV{ v ve %)éﬁlg 1

negati ve Ppressure na el"oped, "or a“val ve Ts opéra o contro

th ; i ' f
g L

of the semcon tor ;~ ~ ~=Ju _ (
the polisped Hraf irlag e0fint e SEE LG 1WRERPp1 TN e RESSSMK efrfgelhh'b% tinme
is applied only to the through holes” 303 defined in the wafer hol ding
portign odstdwelished i f1dn3d. cdhersl Yeldependund ngnl i £ds Egp Pied A

the cleaning apparatuses, and cleaning processes and cleaning

time therefor can be set from the control panel.

Guides are mounted on a base of the cleaning chamber
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s sem conductor wafer the pressure is to be applied to, the dianeters,
nunber, and positions of the through holes 303 are varied to achi eve gaan 2003
desired polished profile. After a predeterm ned tinme of polishing, the % op
ring 32 holds the sem conductor wafer under vacuum Thereafter, the to

sem conductor wafer 101 held by the top ring 32 is noved toward the outer
peri pher y(3FSR R + dPAHIR €182nHAH | APRAA ISA T 8HEURA Wt edfidr themudstas t he

pol i shi ng Clﬁ{gh op the turntable. Fipally, the sem conductor wafer 101
projects T7ohthetBt &1 epBIPEhRPRAERLERESt GRAt §BF&134ben repdircadnatiidy t hat

t he cent ey, sem %lcinduct or wafer %01 is located on the turntable 34
of

. he, 1
and near the periphe nt fruch 88t posyi bl ELaYd ut
§ifhab e 00 CARANTHOT ABpEraguges pucrt S5t
40~ of t f ) duct . jects f t he turntab
0 o A NEoFUELagRS" W RNduSter VRl Sr, Rrol SeLs Lo Lhg Lurable
hol di ng tggﬁ)%?ﬂ{%ggu%%hg\ag%?@&Sﬁ%ggl’sed. 20 Dependi ng on the

pol i shi ng Ich s used, surtace tension between the slurry on

t he polishiRopghpt h and the sem conductor wafer may be stronger than the
attractive force of the top ring, tending to | eave the sem conductor wafer
on the polishing clothe don QIWElg tapgHAGE the SWTRLE 1RSI LD

sem conductor wafer is allowed to project fromthe turntable and then the
top ring BRcisdingsete |foamimythaa 4ﬁ11‘oa(2fiﬂg1‘lesééti@ﬁe @’ oAyt hepe

sem conductor wafer projects fromthe turntable, then the top ring wuld be
tilted, celsaminghechawrercordiet @) ,waherpdbishing ¢hambets~gateadid ke edge
of the turntable and hence to crack. It is therefore preferable for the
sem cénduRt or wafer to project about 40 %of its surface area fromthe
turntable. In other words, it is essential that the center of the

seni conduct or waf er A5F FligtEatiadthe padishingaphanbars Wereds fQ iang oF) t he
top ring 32 is conﬂéetcgd,, t he sensqr 320 detects the conpletion of the
lifting a2ffdmais i) IfoNdep 151 310¥Rar B¢ Firgthea k1o f lovh @RSt art s
to be swup and s nmoved to th Qsi tion above the pusher 30 and transfers
10 the sef %%rﬁ%u%lf%rt%ﬁf%?b]lﬁ Iie%“pttﬁbe RIS SET REEeHE % EistofHGeY or
wafer is tihe. ri . a-gleani ng. li.quid is supplied to the
| ower sur%iggg\ﬁ%}{ Eg%o%glrlﬁigcffr%%rro%é'a Eg%zﬁ%c%r?dr? zf%ggwl%é@%é)%?lﬁé:leow t he
top risng Bourdd r e ol i ' -

sur roundi ng rlggi %Eg?@é&f%}?ggﬁﬁggg§%éégﬁg g’%gg%glfttlgl p%l%go%ztcﬁ%g&lélgni ng

liquid isligupdeyeddudd® witgh il sfen@BARINESH Wt i, lthe Rsher and

sem conductor wafer is transferred to the top ring, and the supply of the
cl eani ng theukdpneyings care i nllednedherc| €lai pgshieguirdgimgh beromt eedinit ent |y
ejected fromthe nozzle to reduce the running cost. 20 Wile the

seni condRedttonedy Thepbhagdpolr fhew, is kaused shitie ehteresveli viedddn nto a
plurality, of steps, and the pressing force and rotational speed of the top
ring and +hetMetBRULDrLNMD hapatfe bie fRaide doorsafleadiag he dhenged in
each of the ste is.also possible to change the kind, anount,

s . It
densi¥y, ?mgﬁﬁ e, 15 iy SRS iNgni f§aBberfe aBdasPiBUltanequsat s

oo o FFAETTEL PR TR e o IR0 B e
ot or Ca%@@ &@ﬁ&éﬁ)ﬁéfg fmﬁ"ngg:br?g 7c@ut g‘f 5tﬁé~1'>aiigﬁi~§g chambers when
expendables such as polishing cloths are replaced. The fourth
air flow is developed to draw heat discharged from motors and
25 other control units. Since all the air flows are created by
exhausting air in the polishing chambers to the exterior thereof,

the overall polishing chambers develop a negative pressure

therein as compared with the pressure developed outside the
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pol i shing of a sem conductor wafer reaches the end point, the friction

bet ween t he sem conductor wafer and the polishing cloth is changed. The end
poi nt of the polishing of the sem conductor wafer may be detected or & i 2005
basis of a change in the torque of s the notor. Simlarly, the current
supplied to the.nn&g{ for rotating the turntable 34 may be nonitored, a
change i PYhESRLRg FhamketR: cdreuPEPERC1RAdthe i@ patnfley, tHe ogslashi ng
of the sem conductor wafer be detected. on the basis of a change in the
cal cul ate téﬁ%ﬁhﬁrQﬁﬂﬁ%f'étggﬁ?dﬁﬂﬁﬁéFSF5%£P§rtp§ BOPFE e CReNADr dit ons

of the top_r] r red, .and.the end point of the polishing of the

sem condug 51re%\%as é—’l‘r%ynﬁrg@%betog‘é"‘tté‘gta& YOP R ASRPERS 1AFICEELRST PoifERadf t he

i brati | t t i it b
reasor od TEOHCIGOH" s CHESHET TRl BRBH O TERIE RRRC, BRURTRS Bhe
types sis pfcdehesttONRE &%ﬁp@?g P@fn§%8£iﬁ eaH&'E§Qgﬁﬂgpéﬁggﬁgggégsqa56d

on a determnation fromdifferent surface irregularitie rent

surface layer qualitdEse®r éxigatddd CkOess Qgsgggegenggggngdgﬁgngbeggﬁe and
after the sem conductor wafer is polished. The surface of a polishe

sem conducégilaeieg twy fgspietdheaagdunitiecameunhust &iABt &l llamcer\ed
fromthe sem conductor wafer may be confirnmed, insufficient polishing may
be confi rofdsxtendtt adm ihetiserecprditdiver ewhhas tnpys Hegeeld shedq@daited o
make up for the insufficient polishing. DRESSER 25 FIGS. 36 ang 37 are
vertical Rkyddwe degpersatovacinseod adr eveerdl Hli&ch36gshoasr dadiamond A
dresser, and FIG 37 shows a brush dresser. Since the dressers 38 and 39
are of° suPEeEFEral fyltab dandisppgedurda amliain hdisirleasge BErwi bif kher7 1
5 ~NP~J i ~D3, descri bed bel ow. As shown in FIG 36, the dresser 38 has a
dresser pPQt+SBYRA RRPAKG tASHrUsenAlLineftdvecre bis i ag sibRg natalspee iistwuey

|l oth. The_d | ate .3.70 i t taq., ttach t fl 375
oL TR ERREI P AL S78) el THIS 0 A ARSI ) afoe 375
th f. A dri fixed tq.t d i haft 93 is di d
Rer ol Augohtghangs 911140 R, Rt et B35 dppose

hem spherggabipol e defined therein. A ball 372 which is hard and made of
ceram cs, for ‘exanple, is provided to in the hem spherical holes. A

downvar d pressing farae, 2aBpshews tadrt Reodsi e thieaRi8aTAqi s Miatdgd Vi a
the ball 372 to the dresser plate 370. Di anond particleS 373 for correcting

t he shapeBp! tAwe shmivwrsHinEId.okk aadsdrastune Fthe pebusbiing aliet Fi1ake

el ectrodeposited on a | ower surface of the dresser plate 370. 1s

Al t er nat i velthe gleamieg chahbed paota B dnelaldesenafitser f fan exarplies may

be di sposed on the dresser plate 370. The di anond particles or hard

prot r usi oFRMPEYS bRd refiidéed APy(®yIremEiLRd fhéteressexr HUPA i3Te@rior

t her eby easi| erform ng other types of dressing_processes. In any case,

since t hea%‘ijr]?/aa@% by oBhiGhy @ks monnded e dhessenling: ef3the sleaniast ed in
cloth that i.,s dressed, the

TR AT T ORI RN WA A
chamber (area B) to the filter fan unit 194 to circulate air,
individual air discharge passages 197 for discharging air from
the four cleaning apparatuses, and an air inlet port 195 combined
with the filter fan unit 194. A chemical filter may be added

25 for removing ions (e.g., NH,”, K", etc.) contained in the air.
Air is supplied into the cleaning chamber (area B)

through the filter 190 by the fans 191 of the filter fan unit

194, and introduced as a downflow adjusted by a mechanism 198
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The dresser drive shaft 93 is supported on the dresser head 94 (see FIG
2). The dresser head 94 has essentially the 25 same function as the §dpjan 2003
ring head 31. The dresser drive shaft 93 is rotated by a notor an
vertically nmoved by an air cylinder. The details of the structure of the
dresser head 94 are substantially the sane as those of the top ring head
31, and wfPF rAyulating the airflowrage o the fansal 8. FIIG M@rhshowan t he
brush drefggrchavi ng a brush 374 nounted on the | ower surface of the

e

dresser p PHPT 19S5 3R LT R ARthdh & A tQres ot oldak AS mawaur al

i amond oFeSEERERRowi i RS CHRE Ge0T ST 6 ) SR o 40 G KIRE SIS Shi ng
o ol eant nytERSRPPEh B0 hE 508 R s A ERRb ARSI AE DA £ Heon
deorr e rorRivhEE) P28 ko THE e oatind AR Lard ot fhadnt Wharhare -
sensor aseaelared wih RRE S | BxbhC it  ShifG° Bt Reddel A8 %

stroke isqdsivetsatech tAcORNeE alos BoNiNalh 1R £24 iul'?ﬁtt 'ﬂ@h,_tél?dgh o 38

has touched the turntable. In response to the signal, the air c

appl i es atpresghnghtofdetbe b0 disesSiam&hi® €li£esisheepakrhehi ke &t h on
the turntable under the desired pressing force. After the dresser 38 has
dressed thkepoinghilenbdEo hrbarB g fdesated izeylertiet .of Then®ir hesdiure
cylinder is operated to lift the dresser 38 away fromthe turntable.

Ther edf t ein theec Heastrg cd@mberanguéa s )yiseddd stted: e thlecapenin gasidrieen in
which the dresser 38 is subnmerged in a water container 43, 43" (see FIG 1)
and cl eanefl. 2aRAaReert hda veial ssbAbspesedninhetheadeett 4R, the 2s dresser
may be cl eaned by a spray, ejected froma spray nozzle, or by being pressed
agai nst a brush provTrg%(nytFn frRE bBEt HhEIR LRALRRAA LUK dhd issharad The
wat er tank.43(__' ssociated with the dresser 39. 7

' 1,5 ="'~ ~3 ~~
Waen t he ‘é%aesglglrfggl‘lfé 8RRy FRAF A RASAISont g?‘ﬁéle h%‘?l‘t’h%u%]ré‘a"rﬁgﬁg
t i i A L i 0 f
the. upper T eEeHELEE SEAL AP R CROME A D BLE Nt Fob SRR dlf Bhe |
o t . _ _ . ! t .
T te ou 257 o fdant i e e i S o pp e ibh Pa Fl (e 30

dresser 3Bhaot]dakengUpshfd e td et HRdHRR AN QdRe dddHRRle 4 a

pol i shing process, thus adversely affecting the polishing process.

Ther ef or eto oal ghérica bvesacstitdracthafeidterebes s Pamprko atry diepoweenged in
the cl eaning water, and the upper surface thereof may be cl eaned by a spray
nozzl e. AeheFespecidver ophésshatgemassagns b @riodalgiecba baheedpplouadtst 0 t he
upper surface, of the dresser 38. Such droplets of the spray are prevented
from ent e?f nglemRaBgedsairss by a water-resistant cap 376 and a V-ring

20 A structure for producing air flows in the loading
and unloading section (area A) is the same as the structure for
producing air flows in the cleaning chamber (area B) except that
the individual air discharge passages from the cleaning
apparatuses are dispensed with. The process of requlating the

25 air flows in the loading and unloading section (area A) is also
the same as the process of regulating the air flows in the cleaning
chamber (area B) except that the air pressure in the loading and

unloading section (area A) is regulated so as to be higher than
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15 377 and also a |l abyrinth 378 conprising nenbers 378a and 378b. The
cleaning liquid used for cleaning the dresser nmay conprise pure water 9&\@
chemi cal liquid. The above structure of the dresser nay be applied tho? ¢4k 1003
top ring 32 shown in FIG 35 or the dresser 38 shown in FIG 37. The
dressing oBeration may be 20 perfornmed while the current supplied to the
motor for® 8t3%Fn§rFﬁéuH?e§§e heschepRgnFeshamBEr 4A8Sa Bortain reference

val ue of the neasured current nﬁ d as a sign indicative of the end

b
poi nt of the process’of %ﬂﬁ?ﬂét?‘%@Pgﬁiggﬁaseaapa¥ BUBoLF bl et ki
d i I.shi | . DRESSI NG SE D TU ABLE As sh
oo 1 arne LORHTR I U e iRl s e ti e st qad s arkond
t t abl 6 7 i i i t t the fi t
tur nt abl eeP PP o2 e R Br ST L8 &g DAIENH ETRRD ot Bke shund a7
Y DS USBEL I8N ThyOhbbYraEn8nes ok bahB8qo oL AGe, ThasEkegpduct of varfer s,

inafins I ng process such as a buffing-o process. The

second turntables arg;dressed b r@ﬁ@e%hit&%ed[ﬁﬁgﬁﬁ-ggpaw%ugf TS 48

and s 49 showmn in FIG 1. These dressers 48 a escri be n
detai | belreyul¥belesddiesRadrassans zﬁf@sﬁpﬁé ealtvehbaahel 484 utnq&a%itryae
dressers 48 and 49 in FIGS. 1 and 2, a portion of a tip“end thereof Il be
descri bedsastdonreaser A3MHKer&hGigtedts 1aveardf eadka@nasessecs iz@%{dir\écﬁw
showi ng 10 the structure of the dresser, and FIG 39 is a side el evational
vi ew of the highesthl endndrodeesls esky .1oMer ént tise direkaeds e a4 rshown
in FIGS. 1 and 2 have circular plate facing the turntables, the dresser
3000 YhowAh#RPEF GRrexs Banand ki pod isddngnghembeps atardasichgndhe) t urht abl e.
is The dre S%F 3000.is retracted . in a water container 3020 while a

sem conduES‘Sr S leP Ll g g 95is ABHEE CAPRBITQGHR 150l 9uer g ass thadevel

seniconduc%or wafer is co Iet%f, the dresser 3000 is lifted by an air
cylinder $ o%%e%ﬁ’e’&‘h%%i Ygred it hfeaRamESARINAECE Her Er e sdrhepddan | |
be d [ The 3000 _J | ed to the d dri

chaf {96, GhFR TN e STLAR soRar of M ISR G Bekt TR A o
dri fl [ a3 L V,e, ft, .96 h
an Upper o uppoct S By Baar . J008 Ratiand A bahrrs Sk ey

whichis s tRetenepregsaredih thd c1dah 3008. Wf@tﬁebiéggfto@%l%%%aj%ﬂgs%r posed
t her ebetween. The air cylinder 3008 is fixed to a | ower surface of an upper
portion oinathaselR0 teomr O8I dgualmahadi SALRErt ARG thd NYevelt igra
notion of the air cylinder 3008 to the dresser 3000. A guide 3010 for

gui di ng veleanhin8ds relqibired for theXdninmardumtdmwwaderishethen €yé iaider
3008 is nounted on the base 3009. A slider 3018 that is linearly novable
rel ati vel PrefSEhes gilt ¢de3enbire pwlisking @ppaeainuscken BEOdwkatged dicng
notion of the air ¢ylinder 3008. s A rotary ball spline 3028 for guiding

li near nofdbn Wie feripEesswRatnetBe kel kg apparg tisodPVas than &g nder
3008 to the dresser 3000 i s mounted on the dresser drive shaft 96. The
rotard balt® sPtFREIED2B cHrprF S8R ar PP ne ring 3029 and an outer flange

ring 303 T | ing 3029 guides linear 1o notion of the dresser
drive shg¥¥A€§?§§n ?gnsnits rotary notion to the dresser drive shaft 96.

The outer flange riqgg§oqgs%gp%pgﬁ%éﬂgiebggg%bgﬂ %He%h%ffgbgg%6r%g%ﬁ§g29. A

pul l ey 3005 is nounte bn the spline ring he "pul 5,
{he dressar 9 1o aRart BT Tham e tr eober 7000 Toamt M Ay ° ¢
position,axis 120 for rotating a robot body, an Rl (upper hand) and R2
25 (lower hand)-axis 121-1, 121-2 (i.e. X-axis, Y-axis) for
extending or contracting the hand, a Z-axis 122 in a vertical

direction, and an X-axis 123 in a direction in which the wafer

cassettes are arrayed. The Z-axis of the robot may be

48



a sensor 3021 for detecting the arrival of the dresser 3000 at the el evated
position generates a signal. Thereafter, the dresser 3000 and the dredskai)]
head 97 are angularly noved to a 20 dressing start position by a sw nging
mechani sm whi ch conprises an air cylinder 3016, a crank 3017 for converting
| i near notion of the air cylinder 3016 to rotary notion, and_a hol | ow

r ot at abl elISIRHROE- &b APl @ AkPt Redyr B34 er Ty POPrafld rlitwg i hiaadsymalie
rotary mption of the crank 3017. Thus, the swi ng nmechani smconverts 25 the
li near noBAYhTEFPERELYFIVASH TddNeS0 e @11 hé‘ﬁ"gwah}o%ﬁieéna%fa YRAEURBI | ow
rotatable shaft 98 through thhe crapk 3017. en the dresser 3000 reaches a
r eas, ng AL TGN HH AARAL - SEREDReS0A REGRECH g YRR GIECEPY RERE 3016

generate

s.8 L5 ! ~=3i.03.a sigpal, and then the dresser 3000 |
ot at od” SHR ofrete Pete i HAPR g FRoAH R AU e b ot BE as
fol |l ows: I 3. ' I I t 98
(s comnectiairh B ol Wil iHkp HOR rRCddl LilGpliek PREMAE S 2 Al
r ot at abl h i t 0 ab 013,4i4S. SURpPO d by
beari ngs 033 Brapseed Toh 1 GoBERE e pias: « BoERHL 6P e RS | oy SKAFC o,
Wien the gyt ietdiahia L3 irfiel Oh 8h S dWs & NRIZPS A - B¢ nah Pullsey s3011
nounted on the upper end of the shaft 3013 is rotated, ‘and the rotation of
the pul | eyt Ad-1304d iifsuseangivat ¢ £5h¥fér pridd8sxrbel terddd2nd aaha-pak-bay
3005. The rotation of the pulley 3005 is transmitted via the spline ring
3029 to ttie dilesndmgdappershases 36 andf 6 tdred mettarr ndGtd t Hetwexf srshien thiee
rotational speed of the dresser 3000 becones steady, then the air cylinder
3008 105 |vAke® carselitessler @hate ishatheoBhfinr repesdr evpepr860gpeohsndrt
dressing the polishing cloth. If a sensor 3022 for detecting the arrival of
t he dresskt® 3800 eficrRRIREPEFrpdSitErsA ngoelke Aemigendrsteraratparhichen it
is determ ned that the dresser 3000 has not reached the proper |owered
posi t i on,N&f BEPeSlGaned 20 f niieEe ebf RARVahé ﬁBIlf:i(I‘heﬁg“‘ BFEEHTIE9bei ng
dr essed, it.isf possible.to intrgdu e ali uig such agé%ure wat er. or a
cheni cal 1HHuitq 5 FoRF 4 P et hg i’ BF&Ss‘&gﬁI A¥EF1OBG3 T BRPGCPREEGPAL abl e

wafer, then the thin recess support-type hand 125 is used to

15 transfer wafers to and from the thickness measuring unit. The
lower hand comprises a vacuum attraction-type hand 126 made of
ceramics and having two support portions branched from a hand
body. The vacuum attraction-type hand 126 has a vacuum line
therein. The hand 126 serves to take out a semiconductor wafer

20 from the wafer cassette 1 and to transfer the semiconductor wafer
to the wafer station 50.

FIG. 27 is a perspective view of the transfer robot
20 or 21. As shown in FIG. 27, the transfer robot 20 or 21 has
a O-axis 120 for rotating a robot body, an R1 (upper hand) and

25 R2 (lower hand)-axis 121-1, 121-2 (including X-axis, Y-axis) for
extending or contracting the hand, and a Z-axis 122 in a vertical
direction. Further, the upper hand 125 and the lower hand 126

are the recess support-type hand. The upper hand 125 of the
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36. After the dressing process, the dresser 3000 is lifted. 2s After the
sensor 3021 for detecting the arrival of the dresser 3000 at the elg aFg%mﬁ
position generates a signal, the rotation of the dresser 3000 is st ép
After the notor 3014 has confirnmed the stoppage of the rotation, the
dresser 3000 is 83 15 6 yi~~ i~~,1 angularly noved to a standb

posi ti on.tugnsfer; ¥@Pof nd §éﬁséP03§§5UﬂetQ#?%ﬂ#nqAﬁEPﬂﬁﬁtgﬁl%zgeﬁéﬁates a
signal, the dresser 3000 is lowered into the water container 3020. Now, a

seri es ofcﬁ%lsfi%@l’@ﬁé@é:t"isoﬁ' ianG theswater supperioPiand Ag ef Je waderhe

f d ab d t b A Db h

body. 3001 S aRa0s; abadoarecudh e lﬁ‘&s@w%&r%é%&%éﬁ&%@e%rééggpsgégé

conprlses t he brush bod I%QO} ag ipe br sh fhehngns . lhe b5ush

ggdgn3001 the v Fﬁcé‘%’}?l etas an”exp nda‘fﬁ ; t etg "¢ Shaf t
Wi

pr ot ect| \?%%utagéd%gzz%’ng?@ii%gg %ggﬁgiggeacﬂ%gnﬁ| S|Etr$gtgleﬁstgfb§ttrh| n%ﬁper

mechani smdQf PHSVEeRH itk | t8YhE8elNGlpditn®) PUESNWalRIes 2 ShaIT E:ie%ﬂ‘in%
chemical liquid fromentering the interior of the protective outer casings

3026 and ratid &35 thize cdegssal §P§th§ub Ne Usfhd HiR: RRIfldroBupbolrita
dresser 3000 which faces the turntabie is of an el ongat ed shape. Since the
dresser 3904nhd s16¢| eépdene andféhestatababbe.shaé iswepshéhanedeabramrhend

t hereof, the dresser 3000 has a smaller occupied area and an equival ent 20
dr essi ng tarass fesr aovipat el warh adaesd arhedwassar suppdRNTABOE Eh@ waddars a
front view of the turntable. The turntables 34 and 35 are disposed in the
ar easl 0C a#fehDion edpethevel ganbepartianptor 2he podisie mpvRwcassdevice or der
25 to inprove processing capability of two- stag £O| i shi ngn the smal | -sized
turnt abl e48 36 dAdF3E- nﬁg beh@reppefedand ke ap a§ phandde& dF8l y as
shown in FIG 1. The plishing taples 34, 35, conprise two
cinds of T i o1 8fRg thg e GRatdtof TuaEdr rﬂghuﬁas SPBIVELE abl o
and ascr gwéﬂgﬁ(p%g& % able. Both types can be incorporated in the sane
area, an o % shing processes can be selected. The turntable shown

|0 PG| 40 compri seseidie, & diotSbbAgy! ¥BE LHEN AN Syaflie JtAdNO- ke

turntable 34 has a polishing sur ose radius 1s an the

di amgiser pia e SeHHRNEYELAL IWREE! viblieok UE i 3Rl G B34 1aitdi dif1e RIY G@Rduct or

wafer are rotated in the sane direction, and the sem conduct'or wafer is

pol i shed g 4 hei o1tdvaR isRRaed ifkkoart BReCOALEF Sfathent oricy tebligs &l n
this manner, the relative velocity between the sem conductor wafer and the

t ur nt abl eviewm df tdaualafair angtponnas oniédbed samwenducteat ivwal dhd iida tede
turntable 34 and the sem conductor wafer are rotated at the sane rotational
speed. Asbghdwnairmorl G M. 2BE isianvabiveoB4lieswdifeecstyti6ndrs vaewed a
mot or 401, and has such a structure that thrust and radial shaft | oads
thereof atR B@pdireeftbyn berdimeedby Hhengowdl, A ddiCor 240 Jiss a
accommodat ed in_a notor_ housing 402 which is integral w th a housing 403

t hat Housesew ehithe seder FBPt&HBuﬁérYiye‘ﬁ%@le thee digeatiny dndig

housi ng 404 t hat houses
by the arrow III.

As shown in FIGS. 28A through 28E, the wafer station

50 comprises the wafer supports 7, 8, 9 and 10 capable of
simultaneously holding four wafers. The wafer station 50 is

25 roughly divided into dry stations composed of the wafer supports
7 and 8 which are horizontally spaced from each other, and wet
stations composed of the wafer supports 9 and 10 which are

vertically spaced from each other.
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20 a sw ng shaft for angularly noving the dresser. The notor housing 402
may be directly nmounted on a base which supports the polishing apparﬁglﬁ ib’b
its entirety or may be integral with such a base. The notor 401 has AN 2003
hol l ow rotor with a pl uraI i ty of pipes passing therethrough. The pipes in
the hollow rotor are_2s ;ted to_a rotar oi nt 405 _connected to the
| oner end of the hoIEFlb?v REShH1a%W 8 B8 et?a“saawﬁééﬁa?ﬂ%?ﬁ’%ﬁ(ﬂilf can

t h th th t at f.the h II t A der 85
ety e(bﬁﬁﬁéé‘%afi %E?avggaﬁt&n?%égn%énﬁ%oiﬁw% SSREPT nGRHRFS of bt 1idhnal

?g'?:?i g];a speeégrs@upgh%# tloél grlé\}le% naI gﬂfﬂl%ﬁ‘f\/‘?ﬁggﬁt?&f su][g(rj
her ebyehabling L e Il o0, AR 40 01 A 3y B ff PSS AL ONAL speed

The end point o a poli g process’ can be

curreny ofrhherapted #dm e Mﬁfeﬁoko@,@% 3 ghatL ﬁfsoﬁlg% e ﬁ]%ssage

defined therein to allow a notor coolant to pass ther at the
not or 401théréeohtbaynushy caperanedcddamel dumhcddcktdP Jheeturpt ahle 34
may have a sensor for optically detecting an abnormal condition such as

di sl odgenenghbfhandepbtdntiayosesafien.f r ginilartlgn rikg 32y Whamisuchy an
abnormal condition occurs, the notor 401 can immedi ately stop the turntable
34 in respbheestrosemscgndhictoomafer seansferiedTheon whet abhes Bdr artbdthe

not or 401 are detachably installed in the polishing apparatus. The

t ur nt abl e4 3%omieh& rensdierhaiokcie 2§ pehéreviieigla wbickhkmgnsifers ithe
attached to the turntable 34 or the type in which a polishing cloth is

att acted FemiCeBfustayaiafrr t(?aﬁhﬁelﬁﬁﬁnbabﬁyp%wﬂ@é@gcﬁﬁqmnur|$tla1bllee 20

34. \Wichever type the turntable 34 nay. be of, the turntable 34 has a
surface pHafe” ‘3\% T REP S cﬁreelﬂrrﬂé’rldgq IERSPEIIVELY ok dhcata asdies. | f

h h f h |i shi | ot h hed
to the sufTags® ot beuthevngeferRean Eused o Ml el %3’1137%059 SidSgdnge
latter typRambd @&Seavaq'l' 1o Cd G " h%gggeﬁﬁg offlBRLYE EALD bl Ae

(grinding stone) is attached to fhe tarn IS of

the for mepréyessed hes ﬁHEp%‘irls@ﬁ%ngﬁraﬁb@lé be a@ﬁ%ﬁ{%en t O%Sé BRURG O

ceramics. If the turntable 34 is of the latter type, e 86

i ~?3 =ur fiatecpbatlyy ahBprget 1 PAHiSY RAmel & bnoOb £t bRe fiusatt Ar&sinandr ai n

pl ate may be changed sinply by replacing the cartridge. If a cartridge type
surface pbatthemthen tpointsitilrgwhénttheapdbatbrangheinedo inst ey aekpllce iker

ready use, then the tine required for s replacing the polishing cloth on

t he surfa@@lmlax@qcmpwmmrertdte thimtedrltas dgef fieppef rour feach pltatee .may be
of either a solid structure or a hollow honeyconb structure for reduced

wei ght. The cartri dgehe yrRMEGRFIRELYr fafefs t haken| Potw Koawy tbebwatfieuct ur e

can reduce the burden on the operator for cartridge io replacenent.

TURNTABL EC¥FXE T 1&s HECPERNTUREL e UETVERN Yhe Suppagerprabethdsairg its
| t, t f th f
a2y fel e‘?& e e %Q?lbﬁgsupﬁmﬁe@pera ish the, PRS LFAOnAd

hol | h f t.apl | nb t.he |
pgrt?\(l)vnso%é%ﬂéc ?ace “ﬁ)&?{ %(I}%Oe ta eraégoo ?C(r%‘g (I‘:'Jt%ar%he?caﬁ‘%g?té%ol 5ﬁlno
passages g sposed ttﬁéebasat 10haiN EBLIL Yy COP!d bl RIS ggffeafC%eCif the

turntable. The Iayout of the cool ant pa sages Fers ependi ng on

surface phptend Ralcuuin Wtdaciaoh BaR@ ber tAUPRbYbEY: S Neot PSR € 1y

adj ust ment” wat er
order to absorb such positional accuracy errors and allows

25 semiconductor wafers to be transferred to and from subsequent
robot hands, guide blocks 78 and 79 for placing semiconductor
wafers thereon have positioning tapers 180 for centering of the

semiconductor wafers. Since wafer deviations in the wafer
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to the polishing apparatus is conbined with a tenperature sensor. Wen the
tenperature of the tenperature adjustnent water deviates from an al lawathl 203
range with respect to a preset tenperature, the process is interlocked. A
signal indicative of the detected 2s tenperature nmay be supplied to a
tenperature ad'ustneniamater control unit outsjde of the polishing

appar at usC33F SR AFECKAEIRT LHRD IO tHESMFhaRLFT v iths YHEL 1 edhereadite

dj ust t t i | nbi ned .wi t fl t t d
Gae. g7 of FHCEaperf oL RIS ek peedetd B BEuEn: e SeBaStRn t he
t t i t. I i i t [, fl t d
o Aonor g POE L BRI SEs, BaptPMAdS (Al RRCETRue o PEeE St dhs Mar e

al so provafed Lo SR Qb BY LA Jd. B8 ¢ raNGaSubRCPLER S 1L iy

e
t enper ature” adj ustment water ' w e poli'shing appara According to

anot her tesREFH ¢he §8ﬂi¢58§d9598f5\§afé R R §naf £ 6 e AN SPIAGE

surface on the turntable 34 I's neasured by a noncontact type tenperature
sensor, agémacsh@ietor Ndigpdiye ©f anLasyeh t YRRl UL | S tgid he 1o
tenperature adjustnent water control unit  to performfeedback control.
Next, thesémiadadhetot herfddaarékenugmiabl enshwnsitatibGs AGnd 8 hake
described. SCROLL- TYPE TURNTABLE 15 FIG 41 is a cross-sectional view
showi ng theassmbséioypeypecbinghpobenbong Tur ahdblie, EkeEpeé2Aviedyg for
crosssectional view taken along line P-P of FIG 41, and FIG 42B is a

cr oss- secd¢beat ing evhettdien tdeny s pessmXcohdBtGor4vafeTher swwiolin thhse
second turntable 36 has an upper 20 flange 1751 of a notor 1750, and a
hol | oM sh@FY 9932iekfinécdRd %o the upper flange 1751 by bolts. A set ring
1754 is supported by the upper portion of, the shaft 1752 through a bearing
1753. A table 1759 iRe%3 tBet HEYsettatippsi 754 anghd a258| PSRiLidongs e

1755 is fixed to.the tab 1759 b lts _1790. Th i shi 25 tahl e 1755
oy compr t SECTEH HAGF nGSLYGHG LREXCHoRDIAd! 96°PI ARE) LR ARSI §Io8 Ty

[ f : i Qn- i st I h t.ai nl
ctoel ancalEEHE IS Bestied 331 S0P R EBh sl e i H Tty R
grinding_gh ohadd +b i Al Lh8% fifbspreres ifitnd AERaf! Phflind b9 Al N9
tabl e 1755 may have "a flat upper surface or a slightly convex or concave

upperissurfagels The shanfl ehebBervbnebesthl agReal Wik RQlCHSHtHEL ablg el 755
i s selected depending on the kind of the sem conductor wafer 101 to be

pol i shed. sfiretér ot erisdiraymialrl yofcldwedpl babi 1§ toidrredl 7591 ¥ Swheh tthed

di anet er having the dianeter of the sem conductor wafer plus distance 2e
(descri betirbes boF vebotrfegaimhascesssthe thandrersbatibespdl asHi Bg tabl e
1755 is arranged such a dianeter that when the polishing table 1755 nmakes a
transl ati onal notionthe Wetistatipasrtigadot 0 \@g1sre @dsewahor Prreperets fiogm t he

outer periphery of the polishing table 1755. The translational notion may
be cal | edSSRPOf F1ndt oM R dud tomtwakersridish havigy bERv PRdd stigdee or
nore supp. direction, and_the table

_ O ALY W ARG 2
1750 2SRt ofith BRAtEPReng Tbid ERRPSAERIEd PEetha AR 91 Foppts

6, 461 f Qr. t it ) di to.t
i face. oS it 2 s EBes taRLyS, AR Ea b QRO R S REM R et RE
cyl i ndri cgh 99 1Al AONIaYd Y eualed BLBLYAI S0l g £1 T CUHLLARL  al

. . e
direction, and bearings 1762 an are nounted in the recesses 1760

and 1761. s st G sietvidlsCs 4 varnd: Q%pp@ﬁUPBPrﬁl%@%@@[ae%,éﬁ@c%@u'&otﬁm

shafts 1764 and 1765 whose central axesS are space I's supported by

the bear ivwigses ¥ N thak/B3enSPeeanégald Nedshteohwe ,shalitend 1R4 ardtlichd are
inserted into the bearings 1762 and 1763, respectively. Thus,

25 10 serves as a wafer support for placing a semiconductor wafer
which is subjected to a cleaning process whose number of cleaning
stages is smaller than that of the semiconductor wafer placed

on the wet station 9. Inasmuch as the wet stations 9 and 10 are
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25 the polishing table 1755 nmakes a translational notion along a circle
having a radius "e" by the notor 1750. Further, the center of the shaft
1752 is off-centered by "e" fromthe center of the mptor 1750. A baldahdeill3
1767 is 89 15~ ~~e~~3 fixed to the shaft 1752 for providing a bal ance
to the | oad caused by eccentricjty. The supply of the abrasive |iquid onto
the pol i HiGf SRR UEES FPUMRE LY thF obghct nef i RSPaRL1BESEhe LhotlSr 1750

and the shaft. 1752, a throygh-hqgle 1757 praqvided at the 5 central rtion
ot het B S Lo R SE Lo & e Beog SELUReE Figurde s
once stored irlggspace 1756 defi ned between the polishing table 1755 and
the tabl € %ﬁ%ﬁ ahd then supplied to the upper surface of the polishing
tabl e 1755 t hrough ural i t - hol e 7 in_the.
polishing table [0 %‘FE%‘ Qihletth%ug Ergéﬁggg‘égi%i%%&oﬁ?t 25 {gﬁg’&%ﬁ- H%ﬁgs‘? 1768

can bg 59&&%1?%?2&?{%%%6 the &rg;g??hﬁ}?é%fﬁ@eﬁoth' 2 E?ﬁiﬁ@%@u\é’%&e the

polishing c to the shing table 1755, e polishing

cloth hasgd feough+nel £15 o2t cReail bANSl HORhASP LA BEnHACEB WPSdF haRSnef the
t hrough-hol es 1768. "I n the case where the 15 polishing table 1755 is nade

of a gringdhBgchl oneinde &hd wet ¥italth®nspPandss haet Ph dtheudalishakdngabl e
1755 has grid-like, spiral, or radial grooves, and the through-holes 1768
may conmmuyslgstfd mipbli ngutb-godaresonthet swpph itdtk smEsioneludtegy dafey she
selected frompure 20 water, chemcals, or slurry, and, if necessary, nore
t han one #hewyl agfe efi€eabiusi v pdrieyeind cantbrisappbnefirem mditrenddd$ged
alternatively, or sequentially. In order to protect a nechanism for
per f dom ngla thasdlafiliansal Rbei vatfsont iors abhrand M haye §raosmigsion
polishing, a fLin%gr or a thrower 1769 is attached to the 2s table 1759,
and f or nst¥P¢ dBPhtn PnsRERHdri 371 { dgeitrRes Y e « feadgleussoing whekder

tur nt abl e havi ng t he above .structur t he upper %Hg &g¥w§t§§arin s 1762,
===k

1763 are GX7af| ianFEF‘&SHHQBFEBrb‘Q/’afﬁ’é Yo neH 18 ALPRppé

menber 17 @ conprising a cranked joint having the upper and | ower shafts
1764, 1765 that are fitted respectively in the upper and | ower bearings

1702, 1763 The shafife Ml o ISR AN HRNGRAR LURRPRAAL JOWY diganings

1762, 1763 have respective axes rizontal I'y spaced fromeach o

di stance {&r grevé%tci)b | Wl CH B e a £498 1m BEPRYHY v ARG c'l%%rin%‘;a” ng

1763 1s fixed to the frane, and hence 1s stationary” \Wen the notor 50 is
ener gi zedghé heensihddddulctiind wa fle@lsabg s iyplfend adtuisaafingyr agh 04 €& )boapout
the central axis of the notor 1750, and thus to the polishing table 1755
makes a cuppet amnd yldweanshatfiacesl ofothensémiscondhctotivwafgrs hr cudlocaie
cranked joint, and the sem conductor wafer 101 attached to the top ring 32
i s pxessedingdisehargepblne Asmyrasurdetd Eospuswerngolnesniag afabhe cipsminthe

sem conductor ,wafer 101 is polished by the abrasive |liquid 15 supplied

t hrough t h&dRhe ddgm ReEeg ffgﬁ?%tecw §EéEBd1f7‘?§B“ SRE IMNEE R dnths ML erres.

eSS Cpgueer el o d01 s el Vgl e SR S Sl i
the pol i shi,00,4 80L& k05000, 1 SETLE0FNSCL KB RlpdingBY £HE type
of layer (film) to be cleaned.
In order to make the wet stations water-tight, the
wet stations have the shutter 77 disposed at the opening for the
25 transfer robots 20 and 21 to transfer the semiconductor wafers
therethrough, the shutter 77 being vertically movable by an air

cylinder 81. The shutter 77 is normally closed, and is opened

only when the transfer robots 20 and 21 access the stations.
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20 is uniformy polished over the entire surface of the sem conductor

wafer. |If a surface, to be polished, of the sem conductor wafer 101 ?@d ggﬁm
pol i shing surface have the sane positional relationship, then the pO|IS%

sem conductor wafer is affected by a | ocal difference in the polishing
surface. In 2s order to elimnate this influence, the top ring 32 is

rotated aREBERBDWSPREVWIEH prevent the sem conductor wafer from being
polished at the sane area on the_ polishing surface. OVERHANG TYPE TURNTABLE
91 15 ~ al a' ?3 F¥S 424 and ot -ShQy | Qi T/ P 19 14V vy hdd&E + ype
second turntable. The oyerhang-type second turntable 36 has a, plate 1700
coupl ed t7& Jrﬁ)laop]-—i“?o'?il?‘ﬁr%fug‘hrée‘FFﬁﬁBS de0uce TN DIFd G 2768018 2 S6id3f ed Dby

th t 705, . Th tati I d f th late 1700 | db
Count i ng. EHEVRGHBRTL of LT o A Winrith GF AR ST ¢ dholingo EHETSIAE. 1700

h i m i.tch 1708, dis indi o, 1N h -
ornt gl CPLRER o C8RBE% (iR heTSTSrPY aFVAarE VI cFhlcdd T irBobFarhg or
L . | ! 2 P
abyr i nent 35T SR, et iy AL DEnt Ko ARG et B0 BE5 Brog | o
formed i ngbber pEgi K dwf 06 230 shbah Bhob1E82d; 90! dsdiNgh , QUh e PRI,

polishing for a [ong period of tine can be performed.” That 1§, heat in the

gap betwegsvite 1®usisng B0 GNhridiatbens1Z90 &spsbsehag aedifrmitdie vent
port 1709, and 15 the | oad of the notor 1705 is reduced. The overhang-type

turnt abl eohageigs, cehkgrplinsapsl thxeletteasebewhdtht haveeroovdisctfayr waf er
to be polished. By rotating the sem conductor wafer and the turntable in
t he sine dliampingna thmicehdtctvervehdert yhefretine sEhecanndacd0 wanerbeand 20
the turntable is equal at any point on the sem conductor wafer. The plate
1700 i s dfppusedand chesepptr mesferse dfo tinvanentt abf & shadta 33 itdtatng
cloth or a grindi n% stone may be attached to the plate 1700. The abrasive
liquid, chehiRaPyshsa apd @uldsq BE auppr edlindere 39 and a POOIasf i®hozz| e
700, . ABRASI VE LI QUI D. SUPPLY NOZZLE

O 1022l e, LoRaPR 20pte 25 e PLEVS 00, ARSI L QU D SUERLY MY
o, o R SoBEATL B S R BN ovlyBi 2 3 R e
liquifh suppbYari? 356 arfd G10444 h5aér RN 8 1EW X thBS AR ASE Y Eolh it hgUPP! Y
233. The shaft 234 and a tip end of the air cylinder 232 are
spaced from each other by a distance, and the shaft 234 is pulled
back until a stopper 235 contacts an end block 236 under the bias
of the compression spring 233.
20 The end block 236 is adjusted such that when a
semiconductor wafer 101 is chucked, a clearance of 1 mm is created
between the stopper 235 and the end block 236. The stopper 235
has a slit defined therein, and a transmission type light sensor
237 is positioned to detect light that has passed through the
25 slit when the semiconductor wafer 101 is clamped by the arms 230.
Therefore, when the semiconductor wafer 101 is not clamped or

cannot be clamped properly, the transmission type light sensor

237 does not detect light. Therefore, the transmission type
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nozzle, FIG 44B is a side elevational view, partly in cross 5 section, of
the abrasive |iquid supply nozzle, and FIG 45 is a plan view show righ 7003
position of the abrasive liquid supply nozzle 40 with respect to the
turntable 34. As shown in FIG 45, the abrasive liquid supply nozzle 40 can
move to a supply position F for supplying the abrasive to liquid onto the

t ur nt abl el BINL 3 sEANSHT r @BrFaci&d %@B@l@i’%n H Fefounigdaied m&etderedtpssi tion
D. The abrasjve liquid supplf ngzzle 40 rotates about a rotatable shaft

3051 to BIEMFAIMEGEYE Wadestl Gl HEI PBOF PR LR tpP FPamAVRIBOIRDAGNACE! t he
positions, A mechanismfor rotating the abrasive liquid supply 15 nozzle 40
w il be d@%bribed bel ow. The rotatable shaft 3051 is rotated when a sw ng

3052 hed I d of .th I haft 3051 _i | ar |
o 3052 AUaehed L LIS OUEESRdeRl RS IOLELN S130lL 058 1 anqulary
i [ 5 3054 j.0i nt.l i,tut lLisnk . hani Wh
o1 4 R a0 A0 ulor ot L 5,308 Lk e o Wer

i nearl y 5 tha 194 R0 19 PR2 A SIANAULAL s IPXEOLONGAALS: L) AL e

shaft 305 i S positione center o ation o swng arm

3052. The, 3id1CplindeqndQ5¢h S ddprfithd Rorosybbodes HackeleB80R6d hxgd to 25
a base 3055 ) The air cylinder 3053 i's connected by a pin to the tip end of

the rod of3d herdi fotytéddgo3054 woeizdedl tdgig@ir cylinder 3053 can rotate
with respect to the end of the rod of the air cylinder 3054. The rotatable

shaft 3051 is rotatad gh8@n il F5G+ Hf thetsmi:tsappabtadd by dwadisgsseds7
housed in a bearing case 3058. Operation of the two air cylinders 3053 and
3054 M | | bgewelen dhichedvbebang devices 28 and 28’ and the transfer robots
20 and 21 for separating the polishing chambers with the reversing
devices disposed therein from the cleaning chamber with the
transfer robots disposed therein. For transferring the
semiconductor wafers, the shutters 25 and 26 are opened, and the
15 hands of the transfer robots 20 and 21 move in and out of the
openings. When the hands of the transfer robots 20 and 21 do
not move in and out of the openings, the shutters 25 and 26 are
closed, providing a water-proof mechanism for allowing the
semiconductor wafers and the chuck fingers fixed to the arms to
20 be cleaned.
Next, the operation of the reversing device will be
described with reference to FIGS. 29A and 29B.
The transfer robot 20 and the lifter 29 can access
the reversing device 28 and transfer the semiconductor wafer to
25 the reversing device 28. The transfer robot 21 and the lifter
29’ can access the reversing device 28’ and transfer the

semiconductor wafer to the reversing device 28’.

The reversing device 28 waits for the semiconductor
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When the tip end of the liquid supply arm 3050 is s positioned over the
turntable 34, e.g., at the center of the turntable 34, the rod of the air
cylinder 3053 is extended, and the rod of the air cylinder 3054 is 15 JAN 7003
contracted. At this time, a position sensor 3066 of the air cylinder 3053
and a position sensor, 3068 of the air cylinder 3054 generate respective
signal s. YRLF i sigymanveyeas hot t@@ngf‘féﬂéﬂ?rt Hehoh 20my dihe dnifitesr
determ nes that the abrasive |liquid supplé nozzle 40 is not in a normal
posi ti on, 28 SPISHAN h SHATS thakd the: 8Feck30t pkeprpered. . Thrmumee 423G end

of the liguid supply arm3050 is located in the position E, both the rods
of the ai ?r%y?f%%g A T o T v S FRGREY YR Y £hs dever

iti 7 .0f ' | 4 nd 053 .and i tion r 3068
of "the ai PR hdar s0a8=agrerap Y ALIBL AR TaRERx &5 IF Hen O i

t | i 14 f d I quj | | e 40.
20 When HeC TR ent o T LG el e {0 RIIHT s BB ©

osition Py e ahr (A 3.] d of
A e e

is tinme, the position sensor 3067

of the aifisbgtdart 3093 ppdiaiBASHIdORhSEASREBUOLAE ﬁ;m adan niterhcter
(0] r (0]

3054 al so generate 2s respective signals for the contr conput

recogni zeoh hehgaaints @3 ofantdhafabiasi §Egha Uikl e8Pl Ve o 2AGt Naxtor a
sensor 3064 attached to the liquid supply arm 3050 will be described bel ow.
94 1 5 mewfPent-Lrghebha tgeastfer ngbet vent ittie Tofeer 2070s ajenwich tidie
turntable 34 is installed in a normal position, the sensor 3064 senses a
dog 3065 NbtRY cehepuafenasrfekhagsprivendiohor owafeB0L dis ecnfyidreldow t he
sensor 3064, and generates a signal. 5 Therefore, a failure to install the
scatteri ngy p? o Tov drhesdrandg oty thes ttansdiemirodiatyRferits dowered

scattering prevention cover 3Q70 can easily be detected. Specifically, the

scatteri n‘goﬁ‘éeﬁﬂ??‘ﬁﬂ"ec]cﬂ}gr agg7Es it %F?FE%?F?dno\f*a]bq%FnaaW?lel dféredd when

t he turnt (.S ed and rviced for i.ntenance, If 10 a

seni andu@?%fp%éerfc%ffgggélg%%ze%mi u%/%%r t“iﬁ%rag}%g 3% GPihithed i%%t%i ng
ti 70 I Ng; , < Lh b ' L qui 1 d.b

ot tor e o oind” Bbotie oF el ghai "gaReFaEe] byt re kentafnBea tiihe

mot or1sf ors éMi @ hdGctbe dardy aklie 134+ i snpreyent efrbh ARDING S Ficted in
error, and hence the abrasive 1s liquid is prevented from being scattered

around. The olri thu d iSR! 29 aoradbevEasing ’&Idwdy . 30h% semibbalivatidd nger
3060 is nounted as a protective nechanismfor protecting a nmechanismfor

rotating waker diGit drbasfeaired306 It g aiavaird imuidey iicech 8di 13- edre R BW e
liquid, a chemcal liquid, 20 pure water, etc. The flinger 3060 and a

pol i sher ¥FHIBOBENY jthiearns @3fswltytdeastapyingmotmechdfi shpevatisea of
the liquid su%g arm 3050 wi || be described below. In the liquid supply
posi ti on ¥} YEHs Waier LR 125s thRpY ilguithessppe ycandi BOTD wrtel pddiet i oned
i n aljgnnment V\%th t he cgﬁter f Lo ation of the turntable 34, and one of
the lur YIARSELZHEPLRERLGEDS hitteTF &1 fECPREES It N HEYRLTNG 84 186r asi ve

[iqui d drps. g0l S oLl o Rl e M BDHE e SEEEZSS

The reversing operation of the semiconductor wafer
is carried out before and after polishing of the semiconductor
wafer. 1In case of reversing the semiconductor wafer 101 which

25 has been polished, in order to prevent abrasive liquid or
ground-off particles attached to the semiconductor wafer 101
during polishing from being dried on the semiconductor wafer 101,

the semiconductor wafer 101 is rinsed by a cleaning liquid during
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95 15 .;a~~i~z~3 uniformy over the entire surface of the turntable 34
to thus cover the polishing surface thereon. The tubes 3063 are insﬁ%éﬁﬂNLﬂM
the hollow liquid supply arm 3050, and fixed thereto by a fixing ne v
3062 to direct the tip ends of the tubes 3063 s perpendicularly to the
turntable 34. Wien the polishing surface is dressed, one of the four tubes
3063 discﬂﬁr@égefhée8?6§§Pﬁg°¢ig@ﬁdﬁeﬂ%§Qﬁ¢Wﬁ%mgé@ﬁﬂﬁssHW@IQhﬁﬂHimgso

dr ops perfendigulam£%F$nto the center of the turntable 34 and spreads

uni f or m y* 098 FeNgE FReiSfP e G tate Wat erh b0 (GoRRBI 2SS PULH t h

Lubes. 30692 FEECR of RPEYBb bt e 1974 o1 PRI I RE PN 34
54 15" rat het e ey Bareng T FhIERBR A eSS o (R A o 1
Lo the turor abaesi By PEgiPa Py time' f1 53, E7Be e " PRBLRER, RGN 71 0w ”
and the L UBes T30 e LeE oL b RE o o 0T drearaTaaat Foont Ao s i (% e

t ubes 3068Lleanefyapekry¥olrmawcper pandileuhayd Ysdmi ddead i ot abhh e341 00T g
repl acing the polishing cloth on the turntable 34, the liquid supply arm

3050 is awgitangymokedavernsiad desics o, ached 1Ra%iiniqoni &du by dde ilddds
mechani smincluding the two air 25 cylinders 3053 and 3054. Since the
liquid supplbe nppddsd te tie Femjgeongnesentwafer 1t0ie t Howkablke 8¢ ,vide
polishing cloth thereon can easily be replaced. At this tinme, the tip ends
of the t upbs thee3rgrning Costendtle rcheaniggi dl sapibdy maym BOSGuUppdidsl 1 5
~ s;v~ t003 osltionef directly above a recess 3071 in the scattering
preventioﬁnEg9@+t§995.yAh9 FEQUTasitP sRRArBEdiRr BAft he tubes 3063 at this

time drop through t recess 3071 into a.contaipner positioned therebel ow,
and do not contaningﬁ%lﬁ%hi%%eﬁ?gegséﬁ?r%ﬁﬁﬂ?ﬁgz§hégtBPﬁtSBP@PSQH e t ubes

3063 t f { d_cl d by t
20cS, Y RESEOMBSRLES | OyRCBRU S BHEC ELEL I theoneg, BB €t

Tai Nt enanee i OR@sSt b PAa FRNPH1 PEnBCLAPERAGFhe 1 bE RARILEGNS.E and .

e.g., a process for neasuring the rate o arged I'iqurd or rocess

of i ngpectisgncOMYONLAL canQwAth el d vonabl&n i %n@?seéiﬁﬁeoﬁc‘g%ﬁ%aﬂfi id
y

supply arm 3050 is noved to the second standby position D elin

mechani snl05i fricem t heihd qooat suppa Yedr By 3R8Rbé s Nehhengen 1peshithered nabove
i5 the turntable 34 and the scattering prevention cover 3070, the above

mai nt enangemigordsstearwader| Y0be carried out. In the above enbodi nent, the
l'iquid SE££$£ arm 3050 is selectively stopped in the three positions by the
link nmec ¥R including the air cylinders 3053 and 3054, and the 20 |iquid
supply arm 3050 may be stopped in at |east one liquid supply position and
at | east one retracﬂ%ﬂ3pd¥$t4ﬁnﬁ ersical ¢rposghedbienal vaewoas abeasi ve

i qUiz% lifter. The lifter 29 and 29’ have the same structure, and hence
only the lifter 29 will be described. The lifter 29 comprises

a stage 260 for placing a semiconductor wafer thereon and an air
cylinder 261 for lifting and lowering the stage 260. The air
cylinder 261 and the stage 260 are coupled by a shaft 262 which

25 is vertically movable. The stage 260 has three support portions

263 disposed at angularly equal intervals in a circumferential
direction and extending radially outwardly. The three support

portions 263 are arranged in the angularly equal intervals so
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supply systens. The polishing apparatus has a plurality of polishing 2s
surfaces to which a plurality of slurries or abrasive liquids can b 200
supplied. There are a plurality of abrasive liquid supply systens |Ecl J‘“é
a systemfor stably supplying an abrasive liquid at a flow rate required

for a pollshlqgﬁfrocess froman 97 ~f~~w (11y3 external source, a_system
for suppl&h éﬁm&ﬁqﬂ§WQQ$F Uaéﬁéepaﬁlﬁge%%LR%#%%ﬁ%FF?% HAT &R PS1 | ed
at a constant |evel, at aHM/rate which is not controlled at a gonstant
| evel , amfif 4pd RS 6?1&P8 E;raﬂSBBF‘é@iive TheinFes éMPQ‘PranPQ%ﬁt\}émisu qui d

t ank II d tsid f th | ishi t If th b I d
< suppl 12 sqﬁ%lfi}“sxfc'rﬁe%%s © B 03145%;@%&03 2, o BRI are
ted t t | f th b I d,
and when H BBPEA PR hing s s il ey v%% A r%%%%rsflél b
val ve ;420,08 o o 4de lopily e%cf""ayt‘ﬁ%' VeSrke Cé;g ? V%t42§ Qut Of
"t i qui e

t he three way val'ves is opene o return the out si of the

pol i shi ngs &RPESREYSLS Plweltdif Hedld BY- trv@eglrim.eqbaaésvxeoi Bt b d o i@ toe
supplied to the polishing surface, the valve 420 is opened and 't he valve

421 is clesedsedsnd partiiblided tetdd1e v alhee S eniicRSiict e R&F e Al Pyvi ded
in the supply lines for the abrasive liquid to nonitor the pressure of the

abrasi ve theusuppdft therptessze3 off titee abifisewve2di qa@hé wa fieao shipglorar no
abrasive liquid is supplied, the detected pressure is used to interlock the
process. RortCboss 23 pdit ehed iMfasmay bieiph edsrrowhst trans bertdie tdiwove

val ves for precisely controlling the flowrate of the abrasive liquid
supplited semitengettiehivigfeurtackhat rpysreinasdavacet RE pal itdiei wetaumyr ace.

The system may be constructed to control the constant-rate valves with
el ectric §¥©%%P%rF%rV%}ﬁﬁﬁﬁérﬁﬁBﬁPFéﬁésS?EP%¥tt%&?%&ﬁ%ﬁnﬂﬂ¥ISW$HQ§tHHKbugh

th t t hat  the fl te of th i ed
| qut 0 megh e TR TP UEAF U La cDERREBMATET TS RETEr T8 WOITSACd At

sem condugt oL G161 5 894, SDELJ1 .5 SN S8, ARARET A £OPRLN.1G e ous

rotation speedas rrous-“flowra

pol i Shi nds gr peess. AU © WALl 0y BResuBbhi edniiistsad wlrdhe m{gr@s'

liquid to poll ean the sem conduct or hus, pure water |1 nes

are plrsov'g@ﬂlé@ﬂéuét'tQPlMaﬁé'ﬁhlé)uﬁﬁa&\@&eén tiBestippbhg ghrgupBky Of the pure
water is controlled by opening and closing a valve 426. The pure water

lines may be used toriselpRlifersippvet efurtadde ofot hé ity s uphace rafigsed he
polishing cloth is to be dressed.
by actuation of the air cylinder 261 to a position where the
semiconductor wafer is held by the reversing device 28. A
stopper 264 having a shock absorbing function is provided to stop
20 raising of the stage 260. When a stopper base 265 fixed to the
shaft 262 contacts the stopper 264, further actuation of the air
cylinder 261 is stopped, and the lifting of the stage 260 fixed
to the shaft 262 is simultaneously stopped. By adjusting the
location of the stopper 264, the lifting height of the stage 260
25 can be adjusted to a transfer position of the semiconductor wafer
between the lifter 29 and the reversing device 28. Sensors 266

and 267 are provided on the air cylinder 261 to detect completion

of 1lifting and lowering of the air cylinder 261, respectively.
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If the flowrate of the abrasive liquid to be supplied to is not constant
or the abrasive liquid is drawn fromthe tank di sposed outside of the
pol i shing apparatus, then as shown in FIG 48, punps 430 and 432 arled JAN 7003
provided in supply lines for the abrasive |iquid. The punps 430 and 432
shoul d preferably conprise tubing punps that are often used as nedi cal

equi pment 1s becausd¥Hey W% PRI IGD 9 &hgnd iEdeTc Savdmideitisy abOVSsed.

Th 430 and 43 ffective t h te of th i ed
a7 oot vo T4 AR B ACtdnPe Gergt LHES: | QWIS JnEGF CRG-QUT FELeR YRR

liquid each ti a_sem conduct or .wafer. is .palished, or polish a
senicondﬁ%{%rsﬁg e?eFﬁéglg e%ﬁfsgra §?jfﬁwbjag%n%?ﬂfﬁgneg??8 swﬁgfﬁiional

speeds a I r j.f f erent. st gge I r i re
Fpecds el LS el PHENLCH 05ng | O1IRIa 1P W dol O B0
| medisat ebye ReIPf & AdIR-ADF 3RifE- kiod b%bfiéH@@'iﬁ%ﬁ%éf@:M 1SRG he
surface, valves 2s 440 and 441 nmay be ‘added as shown In FIG 46 .

Const ant - £ a4 £s ¥&t We&sH AN D PRBSEHECr 868881 fig @Y PEe | 1G0T RYALF LY | ithRs
connected to these val ves 440 and 441 for “supplying the abrasive |liquid at

a freely yahiesn@oreentwatépnis Fevedsdd ‘WP the reversihly tdeer iss g shown
in FIGS. 46 through 48 include a flushing line and val ves 424, 425 for
renovi ng aayse eaapaicngrabrsasifeed i(died Sumnfaddeombwhdciie sleindaioth dsapyalry
lines with pure water so that such remai ning abrasive liquid will not be
dried 5 atelvioeiil ficethedihefvaheesen2donddcof walebet @@l doomwarsbr t ai n
period of tinme to clean the quly | ines each tinme the process of polishing

a senri%onBie st ami e qfsthF:nf% eRE 29r Liatrad@adatAvpRtdiia senisionsudier

pol i shing apparatus is waiting for a next process to begin. 10 CLEANI NG OF
THE SEM CORPRE R UREERIFIHGVETS iy deUiRgrth PO 1 818 IRHIhd Tiediata iy

R R R AL R E T R L S R
A R T e S P e
oo or, . CREER SpRRLEY FeTCUSLEsaEkeeanokpgRageoTbe, SR
attacfied denidEndebtsPi R fet ,Cl ERICE R IANRAT d¥v 8680©8 aPdleases the
semiconductor wafer by opening the arms 230 and the semiconductor
wafer is placed on the stage 260 of the lifter 29. Thereafter,
the lifter 29 is lowered while holding the semiconductor wafer
thereon. While the semiconductor wafer is lowered by the lifter
20 29, the semiconductor wafer is transferred to the rotary
transporter 27. At this time, the semiconductor wafer is placed
on the pins of the rotary transporter 27. After the
semiconductor wafer is transferred to the rotary transporter 27,
the lifter 29 continues to be operated to lower the stage 260,
25 and then is stopped when the stage 260 is lowered by the stroke
of the air cylinder 261.

The semiconductor wafer which has been polished is

transferred from the rotary transporter 27 to the reversing
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20 unnecessary etching or oxidization by chem cal conponent in the abrasive
liquid is prevented. If the abrasive liquid or the ground-off particles are
dried on the sem conductor wafer to adhere to the seni conductor waf érd fAiN 7003
firmy, then they are dif f icult to be renoved by cl eaning. Thus, the

sem condugtor wafer is 25 required to he transported to the cleanin
appar at usé?vﬁ?hégt blSeFﬁ‘a iﬂH’%EﬂF Fhe fARAF it oo s amgRIgirata "ﬁfger

sen conduct or fer are so, required to b | eaned because they contact
Gty sentRoRALTOPRa Rebishef 18 §EansPorted ol trer GharE L SRRt Bor

transport i r f er,s bet.ween e top.ri.ngs.32 and 33 and t he
r ot ar;F/) t r%zrs]‘g%ﬁﬁ{egr ngg!ﬂﬁe}gp%%\?‘l’%eﬁ%ye. ‘if‘ e§e%\$éorfd‘8§thld1’sg§éfn§r’ {']}63 BE 3% i shed
is trans ed et he : L.t han:ab I, ' t he rotar

ranspor Se050E! BpEnEiBREL 23N 80TKE AR MURRRG aTR1Y] Bl o Gy 1

the top ripandgopted3dy7Then s conduct oy, aflq WH LD has é%%a%&ﬁidgél?ﬁ s
transporter t

transported formthe top ring 32 or 33 to the rotary rough
the pushewa88ropl3@ed bhe tyRMANAYCtOFaNESF L sh has 1Begr cpoldshask has
the 1o abrasive liquid or the ground-off particles attached thereto, and
hence t hepabiasbneimngdidtelyt ABogeotnd- of4g@aréd b £s:hendi t1ebe atdmghed
to the pusher 30 or 30" . Therefore, if the pusher is not cleaned, the
pusher cohhennnaersnsubs ege nd sein aodatict Drwaderis tar digp D) itghedtduyus t her,
if the pusher is not cleaned 15 and is left as it is for a |long period of
time, the2@frefithe liiditiar @9 shergsotndeeifaizmd. clfese atagso2édidf echd o
formlarge grains and such grains are attached to the sem conductor wafer.
| f th¥ seHgBﬁHu@@orr%eﬁJéfGﬁ sthe| peRégonduEhps stadiay, fhemsshiec aruotor
waf er i s damaged due %9 the attached grains, Therefore, it is 20 necessary
Feng

to clean BeREFT 307 ofh ke thes 5écigl 90t he SiEhedof Rhrreakiesr. 3ther 30
ol cani ng Frattc S08t GR A Srag e con i OhiEg) DF drh oStk eAtokh &2 didmt er

ei ect i ng. Che dsan i rRRiR4 FLERIER L0 pret St et VB s iR ot or
ower ed, AndCtencr anererTal (o) He S GUarT radsn e e b tmnthyy 5o

27 angh f ut hBeyen QWHEREHEY thfEECEI M AT 133 ngNGH t'n%dé&ﬁiéaﬁdeét89wfé2#70“ of
| owering the pusher 30 or 30" froma sensor.” The rotary transporter

hol ds theisesteppduchar thrf godiReilapnviaate f RASHORELEchABCE8H GAFGHCTQY
wafer by its 5 rotation between the transfer position with the lifter 29 or
29' and therirzantadly pokigneh wiithhthhewapfishdroldNimy g20ovelsnofhehé rainssf er  of
the sem conductor wafer after polishing, the sem conductor wafer to which

t he abras?d& 91 diiedasmsthe0 gr Flredcomplphioncd £l idfiteing pdchhd $tsage 260
transported, and hence the 1o pins 201 and therearound are contam nated by
the abrastUeth® qiEeF 4hesyFetRETEFT bPakhe cseRsOr THed s cisiRil@brthaaf er

whi ch._has_been pol jsh is transferred onto the pins 201 on the rotary
trans%?ort%?rj:?y]g’gf‘%%%fl it ABIpHRRACRFLINGFLIngk oY the sensebmif tidr

f i d , I [ li quid
Such as pUPRCuER cF CRNERPEEPE SFohht BRIEPPLBH GRBAESGAEGo SLabpItE o
th ; ' t t I t h
Surt aces Gr TR LB, SRR e kiR SERLTREING' 85 RLELaS G GE05 0s and
1904 11 xeglod 0 tfierP GHles RentiaNIl O ANLHRD pod AP AU NGl a0 ar e

used to supply the cleaning |iquid, the senmic tor waf ér can be
cl eaned UPHEUe e@RSINGASl JAOW, LALS AL A HPabL e eSS Wik 1Aft dd 160 H18 NY

liquid, and a desired angle of the nozzle. The cleaning of the upper and
| ownerzssurthe @snef 230 FWNtROBBEEIt M LEhbSs Sl TR ANSEMS Wi Feendsiglead and

an air operating valve
by the reversing device 28. After it is confirmed that the
semiconductor wafer is held by the reversing device 28, the stage

260 of the lifter 29 is lowered.
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2s for supplying a cleaning liquid may be shared. In this case, a pipe is
branched at the downstream side of the outlet of the air operating valve,
and the cleaning liquid fromthe branched pipes may be supplied to the JAN 7003
upper and | ower surfaces of the 102 1 5 (SAP!' 1003 sem conductor wafer.
Further, since the pattern surface of the sem conductor wafer faces

downwar dIRPTARY| SRS conductor wafer is inproved if the |ower

surface of the sem conductor wafer is nore intensively cleaned than the
upper surface therediiCs FherRd 3leshey Ghe H@§?F¥b”?’éa‘9%%?r?ﬁ%'rf’d‘zdzféGPor

S lying to, the | ower surface of the sem conductor wafer_can flow a | arger
ot oL Pt R e (St Rt AEany T ehSBEErT At BT Eneanmera o O

surface of the m conduct or. waf er_ . or t?eﬁgi ame?:er of the pipe for

suppl yi ng’ THE- G b ar S TTGUr i TbE 151 THeOT oBP SaFF&%e 5P AERE Fe coRfuct or

;’Vﬁf er o s L alger ihhax-;‘zéﬁ?t 39 40§ RLpe {0L %‘E%{r& ”EréﬂggSkgéE_" ng, liegyid to
e upper surfaCe o e sém conduact'or waf ér. may al So be possi bl'é that

two air pr‘éx?éé&rgti/ﬁé V9% bR AbAGLAEE MBS 1foar nhBer MPP&fa fIH Eﬁfa oghd the
| ower surface of the sem conductor wafer. 1s Further, when the rofary

transpor tefadds deesng@lahoy kdie $a8eeQadECsd Prooral efnd dae et arhs ¥pRer t

pi ns 201 may be cl eaned by the above nozzle for cleaning the sem conductor
waf er. Theaféf tsRipgpHodd amdg28' hasanbparing RO Isemhadndycoéortvafsaradeetfogen t he
reversing device 28 and 28 and the rotary 20 transporter 27, respectively.
The sem counshiet oingvaftdre t @ dod cpoldushed | watteansher r edixt opd et ¢ ever Siheg
device 28 or 28 ~ by the robot. The lifter 29 or 29 ~ transfers the

sen dondusenicowdwertdr omftdrecapves supgodéeedcky 28 dea28' thoee pinot dur
transporter 27. The sem conductor wafer which has been polished is 2s

t ranspor t bl thist pebpdimepty ridhe sdxt pEn9 2 Glo arBeP posided rf Wb SVPPOKE 1N t er
29 or 29' , and the sem_ conductor wafer is transferred to the reversing
devi ce 28P®Fh 2 thR, seRdcrpfugitozowaferohavingih SmeToitfuiedrE Wadf émdwhi ch
has been polished is.cleaned on t | ~~r c3 rotar tra:}§ orter

£ He 103 1 %

27 so t hat"§ ECREFRIVEEPT i iebr PERENGr BuRATERr par FRRFES SHEY 26E ved.

However, I I i i 0 f.fdoci pnt Lo T ve.th ras. li_quid or

t he groun}ﬁf?gpag?ﬁ%nﬁgresa%eﬂtél e yl,5 anggt%%s tf%re&\ i Pteege%e%?%gllamrﬂilicsh

transport e ) S opduet Wi J:nated. naf hed he

stangQZGOf?%gée@F?% %) Tor %a%ﬁl?%ﬁmsrg%ﬁc?ﬁﬁglg?z&gf é:;gh?r}grog%%qets

required §6mbeo£deAREH Wdtdiheol I &ty REWHRAN K& dif RIBH RIctUr WaGer

sem conductor wafer. In this case, the cleaning liquid such as pure water

or chem cas sthmysberspaayed fromthe to spray nozzle 1505. Particularly, it

is effective to start cleaning of the polished sem conductor wafer 101 when

the sem conduct or waflex wsasferansftectdonhg csemsoreve0si ryaleproeid@8dorat28’

the lifter 29 or 29' is lowered, and then the sensor 267 issues a signal

i ndi cat i veoditidmes cpasiast Evamdgthe segpirigtAnsprrier [27f.t efhesens@n'200 The

top rings, 32 and 33 are contam nated by the abrasive liquid or the

gr ourid- of 8 pArRRQYRSERFP R LIMOIS W iy 1 Ty éMdrtd ing glenpte 2009, ansht t he

top rings 32 and 33 are cleaned after removing the polished sem conductor

waf er t he? efrPth ZRGe38198f oF 8eRE e QAkvg 2RdsHH BRVEGei- EBTRR 852 IR er to

be polished. After_the seniconductor wa{ r is renoved f.raomthe gfoptri ng 32
r

or 33, the-wafer h]f)?‘b?% SUrIRERCEH or? 533a | gxpgs?é‘g:ltfﬁé‘swafo i ng
sl ace el SonitabSpC WAL | BuiBIDVELL liar XA | LA lodbe oce

ground- of T "par ef'ore pol | equent Sem cO ctor

wal er, t hgLebyn DR Dk |1 Ui ahIan) ¥ dd il & Orerle roundyalie partd,cl es

fromenterirng between the 1 ng surface 32a or 33a an
Se{n candugy or MARKE mA%e HHRM iRk Fliie 3otalye t3la9apiold dr QUi doaiiah a5 pure
wat er,
two load stages (the right and left sides) for placing the
semiconductor wafer to be polished and two unload stages (the

right and left sides) for placing the semiconductor wafer which

61



104 15 11;fir! 2003 chemcals, ionic water, or ozone water is supplied
fromthe spray nozzle 1506 to the wafer hol ding surface 32a or 33a.

Further, before the seniconductor wafer which has been polished is rlehdtedl’
fromthe top ring 32 or 33 and transferred to the pusher 30 or 5 30" , the
pattern surface of the sem conductor wafer may be cl eaned by the cl eaning
liquid suPpf ﬁé%eq RS 4Gz Fhe $8DB1tIRRS, @f the MEpmiGANAC o amnd aw

reverse a fgg%ﬁondgggor wafer.during the transfer between the robot 20 and

21 and thB " 30 a’ﬁﬁsgﬁﬂ}v? § fERyA LG R & 1pteel paPAsHee rRgary

Tt o T abkahe ety 2 AT R e T e ad B e s SRR aRREO P water S O
i d ipn_t i i 2 28' .. th | i

TTaut o such e EISL LS e BEARISTS 10 ACULES D1 Ptk piddd g 1O

supplised §@ni8ondac EELEANGHIERIRLLHELROBb] NENSRIAY chRZel A dBPL and 1508

After the polished sem conductor wafer | ransferre he feversing

devi ce ang gy 980 tRer §hNcihho SRE UMY Waler £801§3§ oérch?hée)r?ér% S

surface upwardly. The reversed sem conductor wafer waits

which it whélthentdsmsierr add 4 e 230 Eai:egfﬂaémg ey ead ceierAuct or
wafer waits for the robot for a long period of tinme depending on processing

time for patéshvhiichrhasebséngpol ishedhosasrs, thhatappel y50f the cl eaning
liquid is mainly to prevent the sem conductor wafer from being dried. Anong
t he cl eani ng appar atRsesing @oz2demndl28],i nlidE, cas®3whend 2k50he felreani ng
time in one or nore cleaning apparatuses is extrenely |onger than the

pol i sHfi ngSEPPRY iRGie as @iaadvidgct bidwid eto1Ghenmwemsteonductde wafiges a2kl or
213 (see FIG _31% on the rotary transporter 27. In this case also, the
spray nozR¥e¥ldedzakeye 105 below the-ropasy1toanfagrberudddandr isumheyi ng

t he cleaning%giquid for venting the sem conductor wafer on the rotary

t r anspor t 8?7 ‘P’?%n?l?)%?‘ﬁgr%‘?%dt.h F YR BPRANSRHEE Y ebhi nd hien Fifs imst ar y
t t i i dth t t | h b
descr ) oo ELER AR o AOK AR SBAR AT 4 DR ErEGEREER poth S s
| d i f ol i C i h i 32 33 2
Cl eaning SAgde! ¢ RkY WsSEMENEns Dhdi Ao Ral ik Se haPat 4 Sy 2hoing > 7

devi cg 28] pu?d. I s@pdeatl? Qb@v§§tpf$‘€i§§éﬁ&9%wta %Ef_afnrs?)'grtll.eeiﬂg
subj ected to unnecessary etching or oxidization by the abrasive
27 so as to separate the wafer support stages 210 to 213 from
one another for preventing the slurry or the cleaning liquid used
for cleaning the semiconductor wafer or the top ring from being
scattered around. The rotary transporter 27 is coupled to a
20 servomotor 205, and the semiconductor wafers on the rotary
transporter 27 are transported by driving the servomotor 205.
A home position sensor 206 is provided on the lower portion of
the rotary transporter 27, and positioning of the wafer transfer
position is controlled by the home position sensor 206 and the
25 servomotor 205. The transfer positions which can be positioned
are three positions at angular intervals of 90° with respect

to the home position as a center.

Next, the operation of the rotary transporter 27
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liquid, it is desirable that the cleaning by chemcals is conducted

i nmredi ately after conpleting the polishing of the 15 sem conductor waf efy
Therefore, it is nore effective to clean the semiconductor wafer on the't
ring or the rotary transporter by chemi cals than pure water. In contrast
thereto, cleaning in the reversing deyice js conducted for_preventing the
sem conddﬁﬁn%\&%t?r abPRA P W BF UiiledP? AFRGT ety cFé&ni %E,S%@a&&& t he

i condyct fer .is cleaned beforehand t degy.ee. fore, if
Som Conautt WaFarioh o] ddiaTBeEHo VoBPRRELRha 4 e r GO yOFARYpor t or

ith chenical d i .h i d 'qf i th wa h A
\émetri cgnglrjn%f%?ss%%?]éIi?StlE:ﬁggégéﬁi;ncﬂ'%@%%? ?f\é\ff"h/sg ry:aﬁ"i %ﬁrﬂ%?g%ggboite If a
. . . q . dth
ot ;?;/nt ﬁ%ﬁp@#‘?gﬁg‘?% Ozdlucé et I?/gé;%’fcée)%ltés&%ﬁ% %‘@%gggt?%@t? |§’\'met Por 0" the

sem cgnduct or waf er Spp Hguevendh@or %a?e‘f' féf%ofgé%%i'ﬁs ELLADL NG, Uhe

sem conductor wafers 1n the reversing device during the waiting tinme does

not affe%;]s hei g 082584 NGrdh&BePEed NEo PEhL SPEREr8PRGT 8LYSceASBOLYI RElY, it
is preferable to apply cleaning water on the top ring and the rofary

t ranspor terass f &t RSB0 | NTReSBBMicbhABect8R0wi fefl BN SELMHLANMIC iedle
wafers in the reversing device with pure water at a rate enough to prevent
t he sem coaekttsd Diig Vel Se froMdiri Rthalr ii8d ree¥sed,0 iCletaf usRRIAC ARSGUEcOr
wafers in the reversing device intermttently with pure water. to According
to the présemt iThemeversedheepakbbsiungoappatatuk0Lais aleraierdd dnys frdre
routes to conply with the required cl eaning processes for maintaining a
desi riéd nlivbeer ¢¥9 chadnthgn stewprediepdéiidilegtba semicerdpotdsimatepriddesses
wi t hout reducing the pr ocessi_n% capability per unit installation area, and
al so 1s t55 shoveeadt RE $h6cedditRg t4%e tdie M HINIHELRT cWAf A pPdcdSses by
assigning the cl(iani ng process which needs a | ngageri od of tine ta at

e

Feast 1 R EBHA IR BAESEasUF bheeRcd oy | (EFRERg it et

i i i i. €., . 20 .F h , Tt
bossi bl o TRREY e he 1 menrohtrred Bb theri TR s e iy Be -
pol | shed,  SUGh 35, 3-RSHLGANANELOL HET 801 18 BIECLAN T LG p{ oL SPFT St

greatly incréasing t er of processe preces per-unit
, thraughplfter 29 continues to be operated to cause the stage 260 to be

p

]

[

A
L
(0]

e.

lowered until the stage 260 does not interfere with the rotary
transporter 27 even when the rotary transporter 27 is rotated.
Thereafter, the rotary transporter 27 is rotated clockwise by
an angle of 90° , and the semiconductor wafer 101 on the rotary
20 transporter 27 is positioned above the pusher 30. After
positioning of the rotary transporter 27 is completed, the pusher
30 is operated, and the semiconductor wafer 100 is transferred

to the top ring 32 located above the rotary transporter 27.
The semiconductor wafer 101 polished by the top ring
25 32 is moved toward the wafer support stage 211 of the rotary
transporter 27 located below the top ring 32 by the pusher 30.
The semiconductor wafer 101 transferred from the top ring 32 to

the pusher 30 is centered by the taper surfaces 202 of the pins
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25 Moreover, inasnuch as polished workpi eces can wait whil e being processed
in cleaning processes, a plurality of cleaning processes having diff%rentnf
processing times can be perfornmed parallel to each other on a pIuraﬂit&AWﬁ%5
pol i shed 107 15 ~ 1~~I QO3 workpieces. Specifically, the transfer

routes w {) not bl oc€<ed by the cl eani ng processes whi ch need a | ong
period of2YngR PR i Sh SRR Kpi BEREC 4 Lhe ashpthen Rha@edr Papttdd y to

he cl ean; s | ition,.si hanhers jn which cl ean| i
of -at moepriyabAgEEooForng bind b ChsBro e B B panak bt gy e tittne
the at i i.nat hamber | ted | owing i nt

lean cheodiagdh Bl PEeRR) SR 0a Rk deo2 Bl o TR B8 shR2 ! b comtm e Ranbar
1o FIG 4 i ts. of a. pol i shi t

aecor di ng S ReTaReoHs Alat T AETPRIAG RrsarbPshEChe St B o
49, aspol +&§hh PP EPPREFEHSeACEP! diiR 10 NG PrLsent, d eI QN gﬁ’e{aﬂ 2 two

rot at abl e | oad- unl oad stages 501 each for placing a fer cass

whi ch 15 housesat caURinOlr SESBIGPISHICHYT MAf §Rg1Ade aggher rohat
having two hands is di sposed at a posi t|90n wher (tahe t ransf €r ?g ott%%gZ can

access t heembspedtcver WalfRir ¢a3Seh e 5&QgenzIhqs\rlﬁégﬁﬁiibﬂédlm&vé'&'h%ad
stages 501. The transfer robot 502 has two hands ich are located 20 in a
vertical | yifpercezd r elrfiticanshoisit iamnd riche fupper roaadyl T résehorter f0or is
handling a clean and dry sem conductor wafer and the |l ower hand is used
only for ¢empléereda thetytage 1e® séntbentlitter 2af és. rawsed| eanidnghe

appar atuses 503 are di sposed on both sides of the transfer robot 502 for

cl eani®hg 2ERLEPTIRGEeRe"PEes el k okl uaasived dy Whicisthae Bédn foon shed. The
cl eaning a Ear atuses 503 are_disposed at positions that can be accessed by
t he hands"dteY FMRRCHTsFEAIEoROt HBD traRspeakedstagt e viekar S0y aiey i5@5 f or
reversingzgeniconductor waf ers are di sposed at 108 1 5 Pan! Q003
positions”"which are symmetric about a center 502c of the transfer robot 502
with respggdyte the | oad-unload stages 501 and can be accessed by the hands
of the transl?er robot 502. The reversing device 504 has a chuck mechani sm

for 5 chucking a Ser?fé)'nqggtQﬁdwﬁngaﬁaﬁ%};gy&ﬁ%4@5%%}13??!“25 frg,;ﬁnd

reversing the sem conductor water, es’only a clea

seni genduct®f 3\B/ai§é-ve'|'1!‘1?icf£l/@!i:§kQ%@@‘é&%ﬁa@%&@%faﬂ% gﬁisﬂ%r@&&%ﬂicém for

cl eaning a sem conductor wafer, in addition to the c k mechani smand the

rever si ng3 4rechapiugin 3 4Md reaniées foH ¥xpDa an th§lopeait Mt oS &€ paduetor
wafer. A transfer robot 506 having two hands is disposed in such a manner

that the Thermfisrer cibtarsDE tendhaiviee theasaier stebetuz@? and dymeRt bihdywi t h
respect to a line L1 interconnecting a center 504c of the sem conductor

waf er chuieh@Pushenhed ¢ eviekkibr drsgridead4 and a center 505¢ of the 15

sem conduct or wafer chucked by the reversing device 505. The transfer robot
506 is di sposed at £HFMoIWEECe BRe BaABddef stheet A4Asfer hohding06 can

t I devi . 504 d 505 d st f t t t
515. Zhne Tilb Sh R A0 - 1RETY LTSS GBS hB0GORr SR BEak Ll 4Pk A/ BE ABa |y
ol ean an S 4% Te T iied AP FRB T [R0% st TG & ity ey 87
handl i & ] f T |.no 507
For cl ook g Rams ablrer St ML Al T2, o Yl B 48800 on

both 25 sidigs&f ddaHd apifigle ARG 306- tﬁfgsla B at BeoGli83RI 0g;ARPRY L USES
t fromthe cf

507 perforns a cleaning process different i eani ng”process i'n each
of the clmaniang appanatysesr SQlspbecl,eafiBg1aPPaA A dISESs S0l §ofbsposed

at positions that can be
25 air cylinder 146 serves to lift and lower the guide stage 141
and the push stage 143, and lifts and lowers the hollow shaft
140 together with the air cylinder 145. The air cylinder 145

serves to lift and lower the push stage 143.
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109 15~ i~! r03 accessed by the hands of the transfer robot 506. Two
transfer robots 508 having a single hand are di sposed at the opposi té(; S| d%ﬁ
of the reversing devices 504, 505 with respect to the respective cl i Hig? TS
apparatuses 507. The transfer robots 508 are di sposed s at positions where

the hands of the transf.er robots 8 can _access_ t he cl| eani ng appar atuses
507 and a stage of ?‘h TS oy ézgpﬂp’t’épi‘&y} dl'h‘ée%‘b}?%%icr‘fg Hppmatifs has

a housing_530 for _enclosing variqus aratuses and conpaonents therein. The
1o housi n{*53b *'cordfi f‘ﬁt%’%&éhg%éwglooéﬁﬁgws BcteR E.l“ﬁhguilﬁ?eﬁ%rt%fhat"f?e
housi ng 5 i S. i1ion in a plurali of _co tments_or, chanhers

(i ncl udi nggaé%%gﬁé%#%gﬁ%ﬁg%é%gan ec?‘éh%%(n {%ﬁﬁggi) 15 Hhxed %é?n%
chanmber 5 t S 0 : t A sfer .rohots.5 are

| ocat ed tggrgénggr‘ggg Aieébn%rﬂaé] @geelalojmrﬁl% d 1nge)lgles'rs C{alrteO Itiglgatheogao,&’
partitg on N | Lagenh ot o4t r iy the
cl eanisng %%\%%egﬁ%wz%%glg%g’o?ﬁgﬁﬁngh8hgﬁblg(rgl(g3%5% ?ﬁ%@gﬁaﬁa}?@tﬁg
opposi te shesugh 4heltdeamisy ciaNDahSIMAM b 1 @3RG t @yiNeRA tigdd on
wal | 531. In the polishing chanber 530B, two 20 turntabl es”509 and 510, and
two top rifgsr&Smitee@droyi g8, hanlownehatftt D@0t @ArblLGES adEJmpRleds idn

sem conduct or wafer and presses the sem conductor wafer against the

t ur nt abl espOBn@qnt52 he ot her of the top ring 512 holds a sem conductor wafer
and presses the sem conductor wafer against the turntable 510. z5 FIG 50
shows the rel ati onsHilpe lptsteetagee 148pisi hgesied aatsbvdec Harguiald estER@ or
510. As shown in FIG 50, the top ring 512 is supported by a rotatable

shaf t105321 hhi 394 @ pUSPerded §¢ extendpa deynwprd3y1fronetherentryr arfm 511

i s supported by 110 15 ,; a~~~ 2003 a rotating shaft 533 which is

angul ar | yCPRPEsR ML Hhl pasres i awgh @ r‘thS%Z ugh dddedoadted @int abl e

509 or 510. Each of the top ri 512 th i conduct f
a0l nst RS (TR b1 ¢ S0 BP0 S4AdEr TALAER, A bHOB LS 4Py o 14 TO

cyl i nder rQyi in tOp [ armJ511. olishing. liguid suppl
nozzl e 51}§e?§%\ére%\% dedT%“gg)ﬁesg’t]f?/éelqgOfcoornts%cppﬁ;élh dlpé’ed%?ﬁgrﬂ h i Hild‘e)t/o a
central p Fon t | 0 r sl A dr r I i ng

t he turnt%gzlsfeQS%)gi orﬁ?ﬁ)ﬁdgrﬁr%g\%g%e 4?esl%e%teir\ye]1c%lg§fglgé%#tbg,ottﬁceg ?%L?nt abl e
509 ors 518y1m@etri shisg thzdugpol £881 Npilth &1 athl)rtor 128, abgadiyigy ! AR
(fixed-abrasives) is attached to the upper surface of the turntable 509 or
510. Nextsemipondectoni twaer troansfier risgddavi 68 f@tet radst arining 32.

sem conduct or wafers between the transfer robots 506 and 508, and the top
ring 5|2 eohpréss descaphedys The pushprotidedi 4t ithelipspagatkral poaeriloml
portion of a space surrounded by the two turntables 509, 510 and the three
transfer eboble BOSh atEad®8l4The pusher unit is of three types including
two rotary transporter types and one |inearly novable table type. Next,
three types of the pUSHR® GaR iR pupdedesdfi ded HBiedR Yt hROPRReT

TRANSPORTER TYPE A FI .. 51 and 52 sh a d iled f th

{r andifor (61 TYBEC AT Gl B E BT PE SRR EHABP A 1 GRAy of RO o
t A : ' t] ' h t t t A
W ehoun o wstdeh “1BR B R LABRerdp CE BhehOBe] CARY ubRER Bk, 20 g

| oci .Of t.@@r\tré@ d r&géoai:chrgéP@fcgﬁ\(ﬂ% t%%chlo%fert QSr?QEQe £ é{g uide
constitutes a dedl cated wafer transfer nmechanismfor rans ernné’a

Zﬁmlclzgndu@w@ Il & tReOfop AN B bPP3 1] NhPlhe FBRBrAltdhe PUSRE 17 has

as a support portion for supporting the semiconductor wafer 101.
25 A taper surface 208 having an angle of 25° +to 35° from the
perpendicular is formed at the upper step 200 for guiding the

guide ring 301 toward the upper step 200, and a tapered surface

207 having an angle of 10° to 20° from the perpendicular is
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15.; ~~1 2~~3 elevating nechanismso that the pusher 517 can nove
vertically between a wafer transfer position for transferring the 15 JAN 7003
sem conductor wafer to the top ring 512 and a supply position for supplying
t he sem conductor wafer to the pusher 517 . Between 5 the pushers 517 and

t he cl eani ng chanber 530A, there isfprovi ded a rotary transporter 519 which
const i t utfarned pintherlongihsiesnt 9 brfan gdnifepgi Fie S isoRisHRIc et e¥af er s

bet ween the pusher. 517,. and the transfer robot 506, and_the transfer robots
205 (coe TIcBoviga BRL AT P Lepb aho. HRSR ShE STRLATALICEas T ForQians 6

hori zont al | hr qugh_ 360 nd conpri.ses. an indexin chanism and four
stages 51 UBIBaRsR i tHp S8R TOMIAA of Padal € LOghEa {UEE oriibE 8#4eand
the two st.ages 516 are positiopned al ong. a circl e hayj a certain radius
froma rottl};l‘%i%%r ef%afl of“{He’ oﬁlﬁ f‘?rﬁja%%rb%‘}cf% rl%a%%g. at equal ly angul ar
interyals. The two stages,.5 sServ S .a | stage.for placing th

sem c\cé)nductor vvafersﬁtg’qloledep(])ﬁales%éed%ar’%’d J‘t%hefg?wcg1 tst{%aggée gfgd%efs’\?gggs?él%

unl oad stage LoknRl el 09 18R SANCONIURLU I L1 puhiclk Bas Behigghed.
The st ages g)f% aﬁg‘gﬁ% a;fe not neces arilye ajssel?lgﬁ\gg to tﬂe oad s_taage and
the unl oath PQ 8 *68CquigsRaMd iguglie sfaqehoyh dthh® A gi e ARfd @ 1CceNnt er
of the rotary transporter 515J is disposed at a position where the transfer
robot 506isthettrasgf eb richotsr b§thandpbbettion.ri ngscdnlteagl aeeess syhe
respective stages 515 and 516. In this enbodinent, the 25 rotary

transpor tbscHidd ireeideiroft ableeguife, sbé6vantss hes tioixed ngs thE2 bane iakr anged
such that the distances between the rotating shaft of the rotary

transipor teas&1% lafdrtdenter g ndgieshufides sfagad dtlur nThbl pesheo,isb 0 xade

equal and the distances between the 112 1 5 ~, *~P! 203 rotating shaft of
the rotarfotaamngport 8pusingandét e rdraath gl ShEig sseaBion theougp itihegs 512
are equal . A cover 521 is provided so that the rotary transporter 519 is

| ocat ed i PEAREIPFRERI byl chanber 530B. The cover 521 has an opening for
allowing the 5 sem conduct or fers to pass therethrough so that the

seni conduct or waf er & & MansPerFedStd by BrOM he'aStary T SREFSOS 519,

and a shutter 8 1 rovi ded at e 0 i ng,. .d eani zl es fqQr

suppl yi ngb%: Vé%%l}n%ﬁ%[g%% %oa%\e/:fleﬁ; ngosmeea%ﬁlr%éa \E/%var{fa srlg?lé %rng\??%ésd%al ong
waf er,dtra : s i the cover : i ng
e B e S At

pol i shi ngfi:é’m?'a%%rin PéEn 5@yt dedrneh Ohe JdiiAcetadd 14hei LIkt eal 7. The
cl eani ng nozzles 542 for cleaning the top rings 512 may be used for

prevent i nghé Reo e bIfNgSpdi2i i @nibeireg sesi, ethubil@véhtnd THOprisagsedo not
performa polishing process. 2) ROTARY TRANSPORTER TYPE B FIGS . 53 and 54
show a detaithedebyrdmawwatef .t hin potlerycd paegpot wert erypeomBpedmd dt&n p3 i s
a plan view of the rotary transporter type B and FIG 54 is an el evational
vi ew of theerbtaiyg % f@asspohrde 20pedSfined shivvah iinIEIGS 4 ther®edn t he
top rings 512 and the cleaning chanber 530A, there is provided a rotary
transor t 8P BUSVARF chhR oPEeF TRt Rst5om rhmsrer LoEeR8Ar sm for transferring the
sem conduct or wafers_between the top_rings 512,. an he transfer, robat 506
and the transfer rob%tsg’q\%g%abfﬁgbfg flc%ﬁa S Q?%‘ﬁ‘s%% & PPF Y &5 e

hori zont a through 360, .and h an i ndexi ng .nechani.sm.. The rotar
t ranspor tlé eY’5ic§pha]glrf1%urquplﬁdgeﬁer giglén 516 vcec}gcsltcla‘[clut aﬁaegt\%ﬁf’era??ary%frer

??ﬁg:‘“iligéﬁ%kléﬁgéiﬁiﬁ& R EnE AU PIHY G a e h 85 % drfe Kt LA G 1P

32. 1In each of the air cylinders 145 and 146, upper and lower
25 limit sensors are provided for detecting the position of the
pusher in a vertical direction. That is, sensors 203 and 204
are provided on the air cylinder 145, and sehsors 205 and 206

are provided on the air cylinder 146. A cleaning nozzle or
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15 !1A~~ 2~~3 512. The four pushers 515, 516 are nounted on the rotary
transporter 519 so as to be rotatable together with the rotary transpog b ey 2003
519. The two pushers 515 and the two pushers 516 are positioned along a” ™
circle having a certain radius froma 5 rotation center of the rotary
transporter 519 at equally angular intervals . The two pushers 515 serve as
a | oad puBR2zlesfol ateanlngéhedy sheriacedrakided to drevsyit thed landyt he

two pushers 516 serve as an unl oad pusher for placing the sem conductor

waf er whi ¥htackegdenthe Prshey froecontpRiBatingdhe seBigprdngtorgater.
necessari}%y assi ne% to the_load pusher and the unl oad gusher,

respecti vel y© pdSfer SOBESTMERE LR HTSSARR i R§ ndbRaAFeEmeb HhR the

pushers 5 . ve verticall et ween waf er . transfer positiaon for
transfer r%%%lgélgdg%%) oV P &g?eglés o I¥% %@ PB%V%%’ﬁgs S4B G Kluppl y
posi tion I ygﬁplgJ i-C 0 f 0 e pushers 515, 516. As
shown 5i n {%?Cglﬁéig%t e r% a s;sgﬁ%cée)ﬁ?gﬁ%oér%\%)ee%%}téﬁ%é E Vacg%%%f? &° I

di sposed 413 POSELLHE-NEE Ly t harid ta 2060 1 he I ranster Jakot s
508 and the top ri ng]g %12 cg‘% access t kgé]:_}gegsg)(e)é’:\tnl%f\agOpuseieers : (?dgLrYd 516.
The coverppadidblierSRUERET t838rihhg §beadningsnogzles-foye¢leaning the

sem conduct or wafers, and the cleaning nozzles for cleaning the top rings
have the sanme structu€s, ashd heser4hdy e %hélgilshﬁm%adﬁ%%iwé AbJeer eof
will not be nade. 3) LINEARLY MOVABLE TABLE TYPE 25 FI GS. and 56 show a
detai |l ed structure will heel desariyedobvabéw.table type, and FIG 55 is a
plan view of the linearly novable table type and FIG 56 is an el evati onal
view I9f the LoadingyansembtendattertypterAs shown in FIGS. 55 and 114 1 5
~, ~iv i~~3 56, two pushers 517 are provided along swing loci of the top
rings 512, respecti & yphomachnofI¢ hed 4fusidvessemiconductouteafar dedl dat ed
waf er transfer nechanismfor transferring a sem conductor wafer to or from

the top rFhP8ROILeAchO0R PRE LS 180s REC VS LhmPusher eVt Prigthec Fatiasm so

Jbetween a _wafer transfer position

that the pusher 517 c e vertically _

f or trans?lé???%%réﬁlé Zlé]m S TR &N Ihd St dRALRE G2 2ad@asd idgopl y
position . | )i sem conduct qr . waf er _ t usher, 517. Between
t he pusheéé)élﬁg&gn %Q%egéh:?e%%l ng- gg’aﬁﬁgrd?%s §'§6A,°§"H§? © SFRLFPOHIEEA . wo
transfser pPRESANI SNPRAINAS nsfeyri ssqgg ctar LS. between
t he ptjr’shers 517, and trrllejq{lr%{l f?rzl%;'oltt)gtg é‘gghan fﬁ?gqﬁr%‘ﬁ)ﬁ%@é%%?ﬁ}{g 8.
one of thgitreys!edeMeciBiNi $iferP3hd TofiAWtded ba Mg ! and
the other of the transfer nechanisns 525 is provi degtlf oltrn%[ %tefatlll'g%t %?l%thabl e
510. The stvmge rddsiier dereharicsby bRE Heneod 30apeadldhand i FHrge 33L6,
respectively. The stages 515 and 516 are |ocated above the pushers 517,
respect i Vell§ gudisie abaabl &1 iamdathg companetitd dsabkyatedreiprctieguide
horizontal planes. The stage 515 is a |oad stage for transferring the

sem conduttage weff erate e adopy2bhei ajr entinder st4fe %helies tare gulidad
stage for receiving the sem conductor wafer fromthe top ring 512. The two
trandler $er¥ditdnts 52 sad thRachride Abegs M beasees theonghridiemagedi tion

to and fro he top ring 51 nd the transfer position for the transfer
r obot 5081"?”}0%%9%0?(?5!#”%& Q/ftﬂlei HE YIshdrr 3PS e 25Atehtigl iMeocat ed

f 0 Th hani 52 i gh il
526, 1 ospelt R BT HHiS (Uad SEREReR: BN, The SAPET EBCHAGES: he
rails 526, sHRPOHS EB?NJ?%ggegéﬂéeer;é'? %ﬁ%é ?Jg%lgle%bls%r%la ;égte%g?atp:tg:qlsf or

526. The 115 15 JIIN 2003"two stages and 67N each of
mechani srgeB%5h&F £1 POFELANSE 1 &8R4 ReY-Eoy %&éﬂ&&?ﬁeﬁrcfbg‘néﬁbrﬁﬁgﬁt ot her

vertically, and novable individually in a horizontal directi e Stages
515 and Sslitaqs @480Vabhe snORGidRtod WE 826105 16e8PEE Wy ehY s shalje screw
mechani smand a nmotor ( not shown ) .
143 at portions except for the peripheral edge thereof.
While the push stage 143 holds the semiconductor wafer,

the top ring guides 148 are raised without being stopped, and
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By this arrangenent, when the two stages 515 and 516 nove, the positions of
the two stages 515 and 516 can be replaced in plan. The novi ng rrechap'gsm,qfw
the transfer mechani sm 525 includes a positional mechanism Wen the t“'(';i‘@)e‘ébs
515 and 516 on which the 1o sem conductor wafers are placed nove to wafer
transfer positions to the top rings 512, the pushers 517 |ocated bel ow the
respect i viehe opukdegeing 23 Hlusks tgvel dashikyo idee tterp awa fserrs agmsar2digy ofo tireansf er
the sem conductor wafers to the respective top rings 512. Conversely, when

t he stageRCBIBING 1 BKILSHHi4S: t BResepnEekdatt bre i tomatiars arideantl 48 dsed

nove to th  Sane ositions, the pushers 517 receive the sem conductor

waf ers frant9RHe r“g’std'é(if’(hievﬁe{“éﬁrr‘i’%g“g{e 5R8 FbUe Howrwahel Jinear (st digy

pl aci ng t he sem condyct o ers on the respective stages 515 and 516. The
transfer Iﬂ%‘(’:%éﬁ%sjr& vish r‘&ﬂ‘{%eﬁtédDQ% taﬁﬁjs DORRGH 7 SBFard&r 368 The

titi 1] f i_ni h i,shi hanmber. 530B_h . i.ng f
Fransrer rTog I SHI st BY T GBY rant g 8P H PORFERE TF apat a HECRHsms.
525, and goﬁhélﬁaeiiﬁ:}j?n sogrwédﬁgéé%oégg%gﬁf?%ngs g]cgggégg nozzl es for

suppl yi ng cl eani ng gqurd to waf em ar é ovi ded 2s al ong

vefer transfer routahdp afe e Becpabobe bp he Glsner; SABeLiaan! ng

nozzles for supplying cleaning liquidto the top ri ter polishing
to clean ébwract eHy ovivdeds @Pf e 3t 868NGu e G PYBRET Bh8 1 1 JD& t&lggANi ng
nozzl es for cleaning 116 15 JAP!I 2Q03 the top Tings 512 Tmay be used for
preventi npdl ie fDped andsiShdtfrnimdibhngmdreed Ndhdwet € hleOPi F cRAS ndi@ ot
performa polishing process. Next, the operation of the polishing apparatus
havi g s 14f coviansts dot beeasi hdtdd wasicl ithedshebpwr SexredonswHorodaf er s
to be polished are housed in the wafer cassette 540, and the wafer cassette
540 is pl@aE&deonix k¥ linderu ogantagge 904 shatkerbsdmebanhdbé , pand deniceg
conditions in the polishing apparatus are inputted, the polishing

appar at us%‘B]aXt%h%u%Bhﬁft’?csﬁﬁéga”%n@’tlblmﬁe% hte bel rahFag hpparaeushesone
pol i shing_processes can be 1E[%rfor med, and in the foll ow ng description, in

t he case BT D 3@%%%%%%6%%}%%&%% T3¢t is
e onauaPeEhes O fled 16 e e e R ha st BPRian D 06 0aBar Eoe pasn "

sem conductor wafers are po

anot her . Fuidderss iy 1dae «gas Eefﬁ"i‘é&ﬁdh?%ﬁqgﬁi@ér Of o S&JP ;i;%@:‘i‘i%tn%r e‘%‘{’%‘égﬁ )

counted fromthe uppernost position o waf er cassetté i s even,
l& 510
d

even nunbess ehet parsgAbeandualer owafefsS Al 'l%\f‘cfr nt
one after anot h%rg3 ﬁegt t he pgl i ghi ng proces(%g{sdvm g‘ga%%gc?%éd% el ow.

20 I n thisragssorvs the €ga1 cohdudHSr RAFReT 1 0Nith, th8& It 8hY I .anagekter
type A is basically described, and the rotary transporter fype Bis

descri bedthe sparieondesitor Fafehdnl evhbacegahd topthimgBaherhaniittahgt he
linearly novable table type, the rotary notion of the rotary transporter
519 is repteekel of ttheaiheyliinser dd dis ebsbhfbedablye thendomplres siohi ons
are the sane as the rotary transporter types A and B. 1. The | oad-unl oad

st ag9%5015REIRGR Ul 27 | §P pUis ke lh RrStert ushe Bemirrrduchar evatasstfle 540

turns its front 117 . .
After the top ring 32 completes the attraction of the

semiconductor wafer 101, the pusher starts to be operated and
the guide stage 141 and the push stage 143 are lowered to the
position shown in FIG. 34A. When the quide stage 141 is lowered,
25 the guide stage 141 is centered by the taper portion formed on
the guide sleeve 153 and the taper portion formed on the center
sleeve 154. When the loweringof the guide stage 141 is completed,

the operation of the loading of the semiconductor wafer is
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15 s,~~~ 203 face to the direction in which the transfer robot 502 can
transfer the sem conductor wafers to or fromthe wafer cassette 540-1%JAN7%5
The transfer robot 502 adjusts its angular position and hei ght position,

and the hand of the transfer robot 502 holds 5 the sem conductor wafer in

t he wafer cassette 540 under vacuum and takes out the sem conductor wafer
fromthe S@FRtet8dsette 540. In this case, in the transfer robot 502, the

hand for F ljng,a clean senicgnductor fer is used. 3. The transfep
robot 502 gg€ﬁ£?gdbﬁ%iﬁ PERLGRRATAFCT o¥PbEFti on and height position while

i d . waf d f th
Somi conductor varer 1o SRESEapiiictRT @%@?ﬁE@Baf’a‘ar?arwha”me%é%g?méé%an §§02
. ) . f t t sf er rahot
20 1 BT F8 EOREEEH Un W S o AN ERRERCRHOTR 08 FAS TSl ol

Cher oot o Es EAP: SRed’r SoneRcCiarahd PEaie; oy HEont ol PRE ha tho

d
thereof to be polis facing down

rever si ng) eyt 68 AWByvd $HROpUBhLY §@taéﬁdeglﬁte!§r Rue hhé?é’;tﬁ&%?ﬁ{i%%;a@rctr&bot

506 20 adjusts its angul ar position and hei ght position. ereafter, the

chuck of thger ﬁvﬂﬁéidﬂﬂi&@@@&;éoﬂﬂ amlPanrd rehdng hand @ ithed kansd er
e

robot 506 receives t sem conduct or wafer fromthe reversing device 504.
In this cebe,giidd sradgeandfieareobois&dbhy tthe Bapdcfdindendl 4 g anclern

sem conductor wafer is used. 25 6. The transfer robot 506 adjusts again its
angul ar p@eidée avingnd0 heifghte sopi timn 3 2aisl gafided by the tapéiedsu rifaatest he
sem conductor wafer is not placed on the stage 515 (pusher 515) of the

rot arh? trab8 et the BOringawiing a4 8518The cparadofinthe hepldBng guides
148 is aligned with the center of the top ring 32 by the linear

way 149, and the upper steps 200 of the top ring guides 148 contact
the lower surface of the guide ring 301 and the lifting of the
guide stage 141 is stopped. The air cylinder 146 continues to

15 be actuated until the stopper fixed to the rod of the air cylinder
146 contacts the shock absorber 156. However, since the upper
steps 200 of the top ring guides 148 contact the lower surface
of the guide ring 301 to cause the guide stage 141 to be fixed
at this position, the air cylinder 146 pushes the spline shaft

20 142 together with the air cylinder 145 against urging force of
the compression spring 152, thus lifting the push stage 143. At
this time, as shown in FIG. 34E, the push stage 143 is not raised
to a position higher than the wafer holding portion of the lower
steps 201 of the top ring guides 148. 1In this embodiment, the

25 air cylinder 146 is arranged to be further actuated after the
top ring guides 148 contact the guide ring 301. The shock at
this time is absorbed by the spring 152.

After the lifting actuation of the air cylinder 146
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15 ~~!~~~~3 sem conductor wafer is transferred to the stage 515 (pusher
515 ) . 7. After it is confirmed that the sem conductor wafer is 19 JAN 7003
transferred to the stage 515 (pusher 515), the shutter 518 is cl osed and
the rotary transporter 519 is rotated through 90 5 or 270 to allow the

t 515, h 1 { ! f t f ) it to the t [
SRR R L R i R S R e R R

00S1 Lo VBT 1S 20 AT RA 3RS R AR SR IS DB DY 2T 1o

el evated to"recerve t'’he 'sem

B T e,

chuck the top ring ter, age 0 whi ch

the semc u is i t : e i ur f ace
of the Somr Sl A SEpiBoRUREEt: Sable 6L 13 BTy THE DARR iRy

_ er contacts t wat e ( 15 top
ring 512, yandoft thBets§pmeihhMuibbs 199 Etnghé]-%elﬂ(?.%ﬂ%rtaﬁe e %@ Loyl or
waf er under vacuum 9. After it is confirmed that the top ring 512 hol ds

the sem cosfucbodusderwapsmaldly. undeervapdusemi BEnQESHEE widfel S| d PVEY ed.
After it is confirmed that | owering of the pusher 20 517 is conpleted, the

rotary trhebpobyeth&lPusiser ptiiehighdhe imractiomoppegidted ad hewdhove
rotating direction through 90 or 270. At this tine, the unload stage 516
(pusher 5tb% Jeidecdtaae d¥tla wihelettrlansfuddepsesiagieohs4 1 rbsn tdweeteap, rihrg 512.
Further, at the same tinme that the rotary transporter 519 is 2s rotated,
t he rot at gngdsdiagdssda1figr csnppoedinythreguiste silrgvear o 3 ahd she otemited; and
top ring 512 noves to a _polishing position on the turntable 509. 10. After
it ist%onf1fRER thedt- t ndhhe r thE 599idevetage 141 5is 4laweredd ttdiq he

| i shi iti the t I 09 t he t ' 512 tat ed
Phe same GPRLEPPERC O™ AR P o0 SPBRRE Tah AL Ao ERSIS T PATQ TS
lied 09 { t Li shi lLiquid. I l e 513
T8 pr edot SR na T 5 Ad anbh el CrinaPRsr B O e B RE das T ©
I d S . ¢ o "
e A e T
by the topaféfgidldomplieted. predeterm ned pressure and the sem conduct or

wafer is polished for a predetermned tine. The 1o above predeterm ned
speedss ki nd, anmount ,AgEesSE, td it phdhadvikey AR isrRudedd RmRAMANCE.
Wil e the sem conductor wafer is polished, a subsequent sem conductor wafer
to be pol ishBTG: s33 ramdfEIGRd 4R ttheraayte IEnNerimdes theb e sizava,0 azd t he
subsequent sem conductor wafer is transferred to the |oad stage 15 515
(pusher 5a3jentgring machaglisthifiey ebntheisgntbermiatn crompdnents aforgbleet ed,
the supply of the polishing liquid fromthe polishing |iquid supply nozzle
513 is stOpPREr HAdht FESRSTY i By 5B HOARISTiRg 3émi RANSaPEr tieder

vacuum After it is confirmed that 2o the sem conductor wafer is held by
the top rp%@lgi%nﬁid%qf%%?ﬁ%lp %etween the pusger 30 and the top ring
20 32 can be easily performed. The lifting stroke of the push stage
143 is set to a position higher than the lower surface of the
top ring 32 by about 2 mm, and thus positioning in a vertical
direction can be easily performed. At this time, the shock of
contact in the vertical direction can be absorbed by the spring.

25 TOP RING

FIG. 35 is a side view with a partially cross-section
showing the top ring. The top rings 32 and 33 have the same

structure, and only the top ring 32 will be described.
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the shaft 533 for supporting the top ring arm511 is rotated so that the
top ring 512 noves to a position where the top ring 512 projects fromthe
outer periphery of the turntable 509 by about half. 2s 12. After it 18&JAN 2003
confirmed that the top ring 512 projects fromthe outer periphery of the
turntabl e 509 by about half, the shaft 533 for supporting the top ring arm
511 is rotated, and SR€t¥RP sahRg t34els theld &y the) P midvedhaas! 8 hafer
transfer %‘go té 5 1Al 2~~3 position of the top ring 512 | ocated above the
pusher 517%%hi £8St F€R Jp9 ng? 5E3N PHHWP YRXARER). DAL LPRSs Imcdatd ime

unl oad st 16 (pusher.516)_  is |ocated at the wafer _transfer position
fromthe f%%agll(gré’Eﬁ%sbselcré%’s@ntﬁgw%‘fjary Be 8 &G 381¢CPRIEF RS & 5P t he

f . . P4 fi h h ' 512
< posi i Bhed A e Vneon s 145 A wbbls” s 8B ETRE GliEhanirr et
516) | g . he . i
512 and o Che et P8 Mo e BURREERRR chE BTt aPPAntG I B P 11N

Ni trogen GREfHoE S MEhERkudhe b1 iglamd Rend 00T £5HHRG8 ing bhe lRALH NI
512, and the sem conductor wafer is renoved fromthe top ring 512 an

pl aced onpéheppesiesfSifie( pesiebndl@orldva At eraddes Sﬁ%ﬁﬁﬁguﬁhﬁr wpfer is
renmoved fromthe 15 top ring 512, the pusher 517 is lowered fo a position
bel ow t heastagked tthe theshswe b b rifadeovErite topar POGIHIdIN 3vhesed the itdansf er
robot 508 can transfer the sem conductor wafer). 15 . The pusher 517 |
pusher 518 )cushigwemed,fvnwt iafit ebetiveien cohki rhed thabtgt 32 seridcondiect or
wafer is placed on the 20 stage 516 (pusher 516), the rotary transporter
519 X0 r ot SRECORARGHOR WIERK - 27he FRASTirg fste d@nt s seade ontl metterr ivef er
to be poljshed, which,has been transferred to the stage 515 (pusher 515 )

moves to Q2VERGr 3t FAHIAEEYpEECH 6§ (R Top 3PhghaA2a wAders holskidrer r ed
in the safe

. d i b b 25. and | ished. At th tine,
pur e vt oF Ty s oI SR SETErRRRC AT DR B SRS R g MGrSh e ST 1 can
the t j : h i.oni zed wat N lied to th
wafer I atanr 20 pE Epk g Bt AlRT o SR A i TR bb i PeR W g r 1
5 SAT! t093, of he 1fiidh i g eyaf enspol i shing and f
start of % eﬁgiﬁgggue%lm&ﬂe?{bpg%?%ﬁis%g efﬁgh%rge\ggi ﬁtgr;he‘:og %%%%Bglt gglqbﬁl?he

dresser SddrigcsesPude thy OPhyMERAPI IS RiagIngvel 268 Afnt e ddHddAbIS 509
or 510. 5 16. After the subsequent sem conductor wafer”is transferred to

the top reomvék Zutferd depeyndinagnsporiek iniOoir st i@tsdntihoraith et lafdr i S
confirmed that the stage 516 (pusher 516) noves to a position that can be
accessed by hérepolbsédsr robot 508, the shutter 518 is opened and the
transfer robot 508 to adjusts its angular position and height position to
recei ve the sem condihg cFuigg efing oh¥i heastageisner( gishetes16)LightlyAft er
the transfer robqt 508 receives the sem conductor wafer fromthe stage 516

(pusher 54%¥F9eT Ghan Shet dapmeteriQt dhessgmarandnetoranafer sobdtatbode
o0 S AR 3R RN 20, LI RO L st e
AT LR R S S s S e B
plurality of through-holes 303 which are open toward the wafer
holding surface and an opposite surface to the wafer holding
surface. The clean air or nitrogen gas having a positive
25 pressure is supplied to the semiconductor wafer held by the wafer
holding surface through the through~holes 303, and certain areas
of the semiconductor wafer can be selectively and locally pressed

against the polishing surface. Further, a negative pressure is
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507 chucks the sem conductor wafer normally, a primary cleaning 20 of the
pol i shed sem conductor wafer is conducted. 19. After the cl eaning W?q?ﬁsﬂ(]
of the cl eaning apparatus 507 is conducted, the transfer robot 506 nbves Lfé
a position where the transfer robot 506 can access the cl eani ng apparat us
507, and at the sane tinme, the transfer robot 506 25 adjusts its angul ar
posi t i on daitelnneshinpble thiyipught-hades 383 1t ardddif 6HdGONSIakeTeWab@rt he
hand. In this case, in the transfer robot 506, the hand for handling a
dirty senitoptiiEesEedat@dars Yageum yhen jthe | Sgm3Condyci9r ALY a8t er
robot 506 adjusts again itshangulflr IE)osi,ti on and h%ic?g{/\t osition and

t r ansf er SEHE RINTTEONdH O Har eT 1830 t AdTr 8FerSi Y i 58%, €dRFLEE t he

i h i deyi 505 ch h i d f 5 21.
AT ! Ty L S 205 SCks s SRR BRRdichohctaletost
2o TG MRS PRRTBLL XyePUE CUBLEE 5Bl SELL 500 D6 Uolnge

wafer fr i dried sa ti t Si evi.c i
rot at ed %%gﬁﬁfm I?lotilg\ltsrrgeget'hgﬁgo}”iggﬁgd?gﬁl??\égg g?gf%e%’eﬁfggﬁ&ﬁg or

waf er faghygnupMey purd2watlererikh i:ﬁeC@I'ééxﬂf’ﬁaﬁrtdlafgatsheth@t@bg! Rakdy ce
505 is rotated normally through 180, the transfer robot 502 adjusts its

angul ar posipdseteig thei ghiopoStiié e Dod D et ver thetdb senigphduct or waf er
fromthe reversing device 505 by the hand, and at the sane tine, the
reversi ng devi ce 50Rmpensatheenhuck anmgehadidsnis | mouhitedcase, annupper
transfer robot 502, the hand for handling a dirty sem conductor wafer is
used.1023. suhkace apEfehe rbbpt r502 3d; usthe i astacipentr 2bapgsi BP4nhasd ahei ght
position, and transfers the sem conductor wafer to the cleaning apparatus
503, and Remigehenikral brde dHelngdbaAnhaippared uePpes Shukkee F%@reOf .

sem conduct or, waf er is confjrmed that the cleani.ng apparatus

. 2~ .
205 Chucid aRfiaSotiAnas i brAeh e LB LAR T 1A0 ST4ua RS ol o miagosdd

above the attachment flange 304. The drive flange 314 also has

a hemispherical hole defined therein. A ball 305 which is hard

15 and made of ceramics, for example, is provided in the

hemispherical holes. A downward pressing force applied to the

drive flange 314 is transmitted via the ball 305 to the attachment
flange 304 disposed therebelow.

On the other hand, the top ring head 31 supports the

20 topring 32 through the top ringdrive shaft 91 comprising a spline

shaft. The top ring head 31 is supported by the support shaft

92. The support shaft 92 is rotated by a motor (reference numeral

407 in FIG. 40) coupled to the lower end of the support shaft

92, and the top ring head 31 is swung by the rotation of the support

25 shaft 92. By this swing motion of the top ring head 31, the top

ring 32 can be moved to a polishing position, a maintenance

position, and a transfer position. A motor 309 is provided above

the support shaft 92 and on the upper surface of the top ring
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25 of the polished sem conductor wafer is conducted. 25. After cleaning of
the sem conductor wafer by the cl eaning apparatus 503 is conpleted, the
transfer robot 502 adjusts its angul ar position and hei ght position 1to!Al 7003
receive the 123 15!,~i,~ e03 sem conductor wafer fromthe cleaning
apparatus 503 by the hand. In this_case, in the transfer robot 502, the
hand f or Hﬁﬁﬁl?ﬁg AN 1% S5 LYeRTcBAELBY oF 1 Qefflered $aushe. epd. offhhe rsdraster
robot 502 adjusts again its angular 5 position and hei ght position, and

t ransf er sCEHERS ARTINGAEt 6F Wffdred &% EEGV%‘?%?r@é%%éP@eaSiPOlY%nm]cltﬂt he

pol i shed i condycior _wafer is.returned to its orjginal position stored
bef ore po???h%ﬁé.egz{?‘? Hent MR S Cg‘fl‘f%es%ﬁﬁ condut it At et el to

fromthe r t sition aof .the water c ette after .the second .,

seni condugegg \%g?ér Ly gifr‘é‘rvreé‘dpflgi?ﬁe?ﬁrh?a’b‘?%a%‘i‘é', Wt i RdEF 1M eaned
and retur Q f et{e after _another .in the sane nner as
descr %edaggg%es.ﬁ{étx}tﬁ ﬁ]ercogc;a(sécrea ' 8ﬁ8§h§ ﬁ@tﬁ'%g‘ﬁélrognqqe %Ppt hee (S{T%r‘ﬂfe 1s
transport p WM i I it h, refer GS ., .57 and
58. FIG géa?g gléllglémné%/?lgﬁns 0%1 ntggsﬂlle)@re a\tMllo h3|ez|fo’ o¥ iﬁertotq_‘o%élrl%gﬁh% he
rotary trepgpeihgra2the pushers and the transfer robots, and FIGS. 58A

t hrough 58D are views show ng the manner in which the pusher is operated.

20 As shown in FIG Bdrthée, semi £onduet Didewir3 602 fiacde td ansd erged- to
the top ring 512 is transferred to the rotary transporter 519 fromthe

di r ecti onsshbanebyf arheartopivrihg hgatih®l tirassicdr ar @bnhebObhatihthe shaft

sem conduct or wafer is placed on shoulders of pins 601 fixed to the rotary
t ransifor t ef B9 dir tdyl 28lewBIB kanends0downwaliddyt i mehe ttwep wafrey Headdli ng
portion of the robot hand 660 and the pins 601 contact the sem conductor
waf er 6023 htapd f¥he shaffosift thrsasdr enbinderr3 berapheoumifed fdexibly.

sem conduct or wafer602. Thereafter, the rotary transporter519 124 15~
A~PJ ~0~-PYsCORELPEHIRY ALRoRERSSW0e (SHRPFed 2)theywd i iy e atoridiiot or
waf er 602 f’ls %roved o a t.ransfer Eositi.on 7%5 to the t(a)FF ring 512 and

posi t i oned abbve"t He pdehe Bh PT EPEET8d EREWECP HelRY % Y% Siich Yhe

Cranst orr St b B SO T o Hodtd G DhshareETrd PHEFPeE Se e TORS i ng

transferred t6 a position above

512 i poshhipaedegbovent f&aﬁ@%&«ﬁ&gﬁyeﬂ 1%%%1.;%3% é’ﬁé?“?ﬂ?ﬁ gﬂJ s

positioned below the rotary transporter . Next,

el evat ed bytafpasedCil ithderuhBt88R borwash dihe aﬁ%gg%a%&oﬁlwﬁcﬁ G2

pl aced on the shoul ders of "'the pins 601 upwardly, ahd the sem conduct or

waf er 602top tirandkadr 2l flor hbesttagg HQerefickhetpvebertSdde Rinddited i me,
t he stage 606 contacts the sem conductor wafer 602 at a position different
f r om posi by obke wher ecy hingens3 BD 1f ixoed atod thee tidp seing dnshud t D1 . wafierceb02,
but the contacting portion between the stage 606 and the sem conductor

waf er 602thss ddvmnst fRreeyisteqwabdsi a iforcghtoe priessialgoa skeadidodsatant act s
the sem conductor wafer 602. FIG 58B shows the state in which the air
cyli ifer ¥85eHf & feedbank cixrniitsmapdianfegmedits ine themednared dhrnstter

force for the purpose of controlling the force for pressing the
semiconductor wafer. The body of the air cylinder 313 and the
top ring drive shaft 91 comprising a spline shaft are coupled
to each other such that the top ring drive shaft 91 can be rotated.
25 When the air cylinder 313 is operated vertically, the top ring
drive shaft 91 is simultaneously operated vertically. The top
ring drive shaft 91 has a vertical through hole defined therein,

with a tube (not shown) disposed in the vertical through hole.
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20 602 on the rotary transporter 519 contacts the stage 606 of the pusher

517. At this tinme, a centering guide 607 and a centering guide 608 pf when]
pusher 517 contact with each other, and hence the stage 606 and t he stage

609 are located at a fixed position. FIG 58C shows the state in which the
air cylinder 2s 605 is further operated to push the sem conductor wafer 602
from t he $128 {hertor Fdmcedr 519 siiiddr Al \andislet Heb tidge3 8ere sptaces it he

top ring 512. Wen the stage 606 receives the sem conductor wafer 602 from
the rotardy 3¢ ShoAI&Tt 518 16hBOEBREEr PRgERG WRPeDsend 105 the twbe. A 07
and the centerin ui de 608 are brought out of contact wth each other, and
hence t he' ATl 0B EanuF Rt Yarfth & T Ad APAJOTThISu{RRYT: @5 B¥¢on can

b i ed Dy _i : ' | i id [ di cul ar|l
or ovi ded 15 i SRER TR ioter g ainlale e Tagay e JHaE b SRV he

stage .60 has a tapered surface, and when the top ring 512 contacts the
gui de "610, the pusher 517 is guided so that top ring 512 is positioned in

the guide 610. That dife dofierBUSNSH RAViNGS:Fe tdiRA QR RAd Utklagddhe
position 10 of the pusher "517 th respett to the top ring 512. In order to

cushi on i fPaGlenBbHRE VL ICRAE L tPRINEEB héen TGS PRI endotihee pARNEMNY
512, the springs 611 and 612 are incorporated, and a shock absorber 613 is

i ncor por & @dirideraghdaumgd &RAtIESIdPadid semnibehwaeroirhea séagen GHE and dche top
ring 512. 15 FIG 58D shows the state in which the air cylinder 614 is
further apei@td@d 6f dhe hepstiate3ghovibheredfter 588G boplreiusg 82t he sstuage 606
on which the sem conductor wafer 602 is placed, and the sem conductor wafer
602 cont atrem tiee poisditngrs abbacetbf pheheop3 ? ity B2 poBvshiing shird asteat e,
the springs 611 and 612 20 have such a function that the stage 606 does not
press t heoBdhecbnantabienafiitEEhggbPRstinhd2t bpmovied 52 Lhmees i& igmessure
nore than necessary. By a series oftr%)pperati ons descri bed above, the

a

y
sem cond @PRYE waler tHaBtaR lene thst tF AR part éf FRFFLDRt r andieSled to

the t i 512. th th i t f 602 _i
trgns?gr;]&gﬂbﬂ? 259%%&??‘%8(1 gl}ef!rfeolqvfe?ersﬁg tbC?;} uercé'?}réfp\g:%tlglﬁl%,ﬁt%hé:opusher

517 is operated. in the state . sho in(fg%G.F}}S, and . 126 . 1 5 ~r~nl ?~;~3
the sen CoRBtbrtiarer tora SRR St e B Ry e TR ot ot
After,t he gem eondusior W& 602 {Sprempyesh f 9”%4&8 LQP+b! RGOty etéhe
15 .. 2 r t e .
pusher 517 is operated in t{[{e or deré%f FI% 58%, F o8B and Fl G%y% Ain a
series ofs@ppicdi PN it n®a® 12, BVEEASoF03 A1 SEF 1t et ctORRf alHONDwWdY Whi ch
the sem conductor wafer is held by the top ring under vacuum In this
manner, térd seithenskicdlos ofat ke Hi2cheliddby 3 he ifsopctuagedltdh dedheratacuum
is transferred to the rotary transporter 519. At this tine, the
seni condugtsdignadf bnd 5t ing phatdthedowhwapdmovddiendf of Hde ainicylinder
313 is completed. 1In response to the signal, the air cylinder
20 313 is supplied with air under a pressure corresponding to a
desired pressing load for thereby pressing the top ring 32 against
the turntable 34 to apply a pressing force to the semiconductor
wafer. At the same time, a vacuum line for developing a negative
pressure to attract the semiconductor wafer is cut off. At this
25 time, depending on the type of the layer to be polished of the
semiconductor wafer, the negative pressure may remain developed,

or a valve is operated to control the pressure of the gas to apply

a positive pressure to the upper surface of the semiconductor
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lo transporter 519. Thereafter, the rotary transporter 519 is rotated by
the notor 700 to a wafer renoving position, and then the sem conduct,I Faan 2053
wafer 602 is transferred in the direction shown by an arrow 711 by tHe'™ *
robot hand 680 of the transfer robot 508. FIG 59 is a plan view showing a

EESLH ?;ﬁér%beﬁrdi RPE hbadintoRbhot b8 BRE oM adq behR e o R
R T i R e T

total of foumdushehiym i 333 ﬁleffi%_re%ll Hﬁo‘éih@eQa?@%:t h816ehar }éo%}fc%%%po”er

519. FIGS. 60 through 64 are diagrans illustrative of a proces

pol i shing,# t&féntw(ili@quoézwaft@ﬁeﬁ“éf@réh%é{ﬂiﬂ&ﬂ@%rﬁm@{ S-exhewn thia FI GS.
49 and 59. To be nore specific, FIGS. 60 through 64 show a process in which
a semscorgkieic@dnaedesr | FaZert aken Présdioe aswaierveasggiitiedCo, pahieshed,
cleaned, and returned to the wafer cassette CS1l, and a process in which a
sem condutiametefes nwuntierk,enmlipdyicmarnoidtet hsaftérouads éillesCS2,3 palel shed,
cl eaned, and returned to the wafer cassette CS2. In 127 15!~1~~ 1UJ3
FI GS. 60 vdwbedjhtGdachievend etesssdtpebi S4ed apeof ehe esent ed by CS1 and
CS2, the transfer robots 502, 506 and 508 are represented by RB1, RB2, RB3
and RB4, the cl eani if tfiparpedizeBURNehd 18¢70 hupe rigdriskont 86 8P Cingl,
CL1-2, CL2-1 and CL2-2, and the 5 reversing devices 504 and 505 are
repr esent®d N9y dp. tBGISemrandygtor wafen Hﬁaﬁﬁb‘r%‘l‘%g e RS g the
represented b T(:ijll'l and TT2, thﬁ org ri ng:sl}Slz are represented b¥ TR1 and
TR2, %he § PAYeLCY 12 hé sE‘e fl B dhotapy TEPrdndpots Bovery tapard
represented by In-1L and In-2L, .and th | o t age or _pushers. ) of the
Forary 1otiie atusk per SBhsry, &k i Suehtalils, 3f vt £FE 3ip RRmBEERTE hioun [ n
FI GS. 60 enl (o] er i I in f oW ng
hv‘gﬁmg#’gﬂrbnﬁcﬁactg{‘%n% &iﬁgﬂgﬁp él%‘?fm on'thd t&%%%%élé) %F%ta%g&',

route: t _ cassette ( h ansfer T obot
reversi ngeQleVd &Ri ddnd@or wafer 101 projects from the outer periphery

of the turntable 34 in such a manner that the center of the
15 semiconductor wafer 101 is located on the turntable 34 and near
the periphery of the turntable 34 as much as possible and about
40% of the surface of the semiconductor wafer projects from the
turntable 34. Thereafter, the air cylinder 313 is actuated, and
the top ring 32 holding the semiconductor wafer 101 is raised.
20 Depending on the polishing cloth which is used, the surface
tension between the slurry on the polishing cloth and the
semiconductor wafer may be stronger than the attractive force
of the top ring, tending to leave the semiconductor wafer on the
polishing cloth. In order to reduce the surface tension, the
25 semiconductor wafer is allowed to project from the turntable and
then the top ring 32 is raised. If more than 40 % of the surface
area of the semiconductor wafer projects from the turntable, then

the top ring would be tilted, causing the semiconductor wafer
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the transfer robot (RB2) ~ the |oad stage (or pusher)(Inl5 1L ) -j the top
ring ( TRL) ~ the turntable ( TT1 ) -j the unload stage ( or pusher 91”] 2003
In-1UL ) ~ the transfer robot ( RB3 ) -j the cl eaning apparatuse ( éL 8 e
-j the trans fer robot ( RB2 ) -~ the revers ing device (T. ov2) ~ the

transfer yobot (RBl1) ~ the cleaning apparatus (CL2-1) -j the transfer robot
(RB1) - t]El‘é aé’r'ei@ﬁfoeé&&&ft é:l‘(%éi‘ilfnﬁ%él%t%’é‘ﬂ BeRFEoRQUETSCHnaf it (ks

Cobot ( REASTO LT RE T Tt f e Las s vaZehdq PhRdbr ot (
RB2 -] o | 0ad. | n-2L -], the t [ T ~
the 25 tul Aot 14790 fa gl FHEEThom ‘Wl v eab i nar P iidin s, L -

h : = ' CL1- ~ th ansf
obot | (REL 1 “TreeSUa] Ff ddf G DM il vl ey

-] the cl eaRLPYqapRAERLU L % yathe 128 1 5 .1 APl t003 transfer robot
(RB1) ~ tﬁe vva?er casg%t?%’é C%g é %é'shown in FIGS. 60 through 64, anong

the four stages of tvtﬂ?er’iOiiifﬁ’iﬁ?a@fp{?ﬁéeﬁoglgingg?gté’ggébﬁﬁgﬁgteﬁanscfheé the

sem conductor wafer to be supplied to the turnt rémai ni ng
two stagesehs@psies ddes@inigrndeabletwdhenrt enbel sppphd eshd foh her tit abl e
510. The wafer which is polished by the turntable 509 and the wafer which
i s poli sheiir oy ltiheletrus hs ablmm <k e consmdpy r DAgdiesh Syt e polsafidhg,
transporter 519 and the robot 506, the robot 502, and the reversing devices
504, 505.an¢ I @owHl dhowheapbayjtibnodbuuei this pusipenal amef taxapeifiesty ng
apparatus according to a third enbodi nent of the present invention. As
showntd n e seBicengyictet rige fpparddilustactbedipusher t B .pr esEnéri rotent i on
conprises twp rotatabl e | oad-unl oad stages 501 each for placing a wafer
cassett e SAPLGRARLHCHRT HAERS 18 KempERdofra® ihaFQPcrdngwd? eras claarriansf er
robot 502 having, two hands is di sposed at a position where the transfer
robot 5021 LAk SURRIE G SRt PP EOWRE SurdRce CfebhssboBr ite T2 dpeat i ve
| oad- unl oad, st ages 501. The transf r.obot 502 has t hands, .one of which
Y B Ratal PR S ATt R 28 EBRIRR SR er ARY h X of

20 is used onﬁzy
whi ch i . onl i di.t ' fer, T | eani
Appar at usee S88 ur Bo g Ul pHa0 e Bptkihy SEL HS ndl e S 65 Y or
cl eanisng @nsagéyi nm@ep%%ew@ycs@gpwf@f méPélgaﬁinﬁggigehasH@d-toThe

cl eani ng 25 appar at uses are di sposed at positions t an bé accessed

by the hapgsvent tdhe topnsiny freRobe bR driky LA¥ENSh Mk He%eras o2k akg 505
for reversing sem conductor wafers are di sposed at positions which are

symet ri cwabent is teahsfebbad ob the topnsfierg,12thd 8hé sEFPlyQo? Rokot 502
with respect to the | oad-unload stages 501 and can be accessed by the hands
of the trahedring obbyutdmayHee renreriiuey deTihee ci@4ntiay 4 iguick masc bani sm
for chucking a sem conductor wafer and a reversing nechanismfor 5

rever si ngLR FRIBER: @RREY €J6F tedffgrom hheg Negzdiecto sridyice the annsdngoorstuct or
waf er. The reversing device 505 has a rinsing nmechanismfor cleaning a

sem OnduMbhe idie SEMLToRgictiogh wad et hes dprind sdnfiedn 4de PR isdiadgsi ng
nmechani sm. and handles.anly a dirty sem conductor fer. A transfer robot
506 havi ng-twdSt l&ﬁbﬁ‘a‘é Jinsty"dF&g’dJsfe%l%W Qiﬁt%%mﬁt{lﬁe&mww &RECEr

robot 506 i fer r t 2,are_symetri.c With respec .a line
L1 interc%ﬁ}c%%ﬁtglc%ﬂ;ﬁt%&eﬁgﬁctgg FRR léjén?c%rh%ut eof“‘%&f)éf O%hh(?ég(}n@y t he

) . ' ked
L;‘V?Lzl ngg?‘sé:eﬁ(gcg)g@lu%g:‘é}%ggﬁf%&géaé%%ccﬁgnﬁgﬁ B dycLRL & chycke

is also possible to change the kind, amount, density, temperature,

25 and supply timing of the abrasive liquid that is used.
If the current supplied to the motor for rotating the
top ring is monitored during the polishing process, then the

torque outputted by the motor can be calculated. When the
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1s transfer robot 506 is disposed at a position where the hands of the
transfer robot 506 can access the reversing devices 504 and 505. The . . .
transfer robot 506 has the two hands, one of which is used only for 15 JAH 7003
handl i ng a cl ean sem conductor wafer and the other of which is used only

for handling.a dirty_sem conductor wafer, 20 Two cl eani ng appar atuses 507
for cl eanPRGLENIBH %Bn@lu%?‘&%‘c% B LOhi Wt fa s SRAED I IR el sgdted on

both sides_of. the.transf bot. 506 h of the cleaning, t 507
per for s &= T BT PRt S0 T UIU T O BE T TR P ST bRRLITIGL e of

2t posi 11 SRR Ean 158 S35l B ThE MG B PRt Sra Bistioh0s.
T t i i i dat th it
Sides of TREST ouet &g re a0 oB, Shaghis I E A EpdbBRTIR S ALRaRERE 150
15 ~sg~~¢ghE~ & N t h : t

di spossed g?gpgg}:tgikgﬁgsﬁjé% t g ﬁ‘zﬁZ%ég%e?ﬁegFFQ%g? é?l&?g%@% sﬁg%%qrcg%oeraccess

the cl ean-6ga8PRgrtHd/685nBAB1 e SRRSO i t EBENCRNCHARGEWS, £RENY] obot s
508, there is prgvi ded a wafer stat%;orcla 5201havi ng 5ca r?ng?lng mecha u|ésm In

order to pagvestcaloalagednt ghdf €AB BRUNBoSAR! b @HcAHRUNGH iR LAME L HS
provided to encl ose the wafer station 520, and has three shutters on three

si de surf semscofiiecpot i wdif e neypdreatiesebasdaonaisd Basi30okos @EAQSi g

vari ous apparatuses and conponents therein. The to housing 530 constitutes
an encl osthg aalrawdtahesl tdhguent 6fhi e aef s ¢iic drodisd tgr $3F drsipaictliitstaed | nt o
a plurality of conpartments or chanbers (including a polishing chanber and
a cl eshi nglehakbers of Thie cterant Hig chizaringaBRoAl exarehdshd rad g iarea fvher e
t he two trgnsfer .robots 508 are |located to an area where the 15 | oad-unl oad
stages 5011Gr BOL&EHLRE. OA phe issmiranductor water qiaebeadpiesied ey he

transfer robpots,.508 in_the cleaning chanber 530A, and a .poli shi ng chamber
530B i s I%%g?céglﬁ? tﬁafi)ﬁﬁ}_)%??e EPgEth Phe E?‘@ani"ﬁ&ré‘ﬁéﬁﬁer WRYEA AT h

jti | | 1 n th .1 shi h 530B, 2
Lo nt bl cEobo8e B e off e a5t uat i ngrBYs APLEpaYT Reamedu ik 1 Che
t [ ] far. ] duct
val et agaoseotRatE SRATEDHE Do PR PR TP BFRRRE" BHGR R ER3UEL

sem condust et tlforRBE PhEISRE pbRAtSEMARNPGHGL Qh 1 WRf SToR88k
turntable 510. 2s In the poli shlpng chanber 30%, tl% ?o(t)ary ﬁfaenfsb%%retders

519 are popvadeeteemidnatqofOrfrRapaick texde SWPFAOP LrPE§udAZities or
respectively. Each of the rotary transporter 519 has a | oad pusher 515 for
t ransf er rdhffarseni sardaceorlayder qialtihdée&3br the thickness of the
remaining layer before and after the semiconductor wafer is
polished. The surface of a polished semiconductor wafer may be
20 cleaned, the amount of a material removed from the semiconductor
wafer may be confirmed, insufficient polishing may be confirmed,
and then the semiconductor wafer may be polished again to make
up for the insufficient polishing.
DRESSER
25 FIGS. 36 and 37 are vertical cross-sectional views
of dressers. FIG. 36 shows a diamond dresser, and FIG. 37 shows

a brush dresser. Since the dressers 38 and 39 are of

substantially the same structure, only the dresser 38 will be
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15";~1?~~3 top ring 512 and an unl oad pusher 516 for transferring a

sem conductor wafer fromthe top ring 512 thereto. The | oad pusher 5?.3 _qchn
t he unl oad pusher 516 are positioned along a circle having a certain adit (8%
froma rotation center of the rotary s transporter 519 at equally angul ar
intervals_ . A set of the |oad pusher 515 and the unl oad pusher 516 are

provi ded BRSEREPEBt BRYO¥r ansporter 519. That is, the | oad pusher 515 and

t he unl oad pusher 516 arewprergared for each of the turntables 509 and 510.
By rotating the inde’S f30M® B o3 ubhsrEr RS ehe & Rapacroeses phadifer s,

the | oad 515 and the un| 516 to, a first it
whor o Ched! LAV RARE BF SERAP S OTH LA L0 SRAPEHIBLBF RO DIANIRS Elai T er

bot 50 i1 t t f t.h ' t
vai or o Bro s FEE DL ol M ARt < i, R gl S YR
bst ant i t 1 [t h : d 1 dat th
Same oo F %0 o8 ARER BRI EAT B81e Bt RheRs cBHER) 1Y dn AR iRt T on

as the | ogdrpasbesndddor Thusqribe fP&n%é%ﬁéf%g%’éﬂﬁE@%@f@ &y rdg{}Q{%g?S

can access sinmultaneously the | oad pusher an n pusher. r

the two rohafy 93 ABSPDEDHEE S LD veaBhBe 20 SRR A OlH186 g dependend |3 fiyom
each other. Further, the | oad pusher 515 and the unl oad pusher 516 1have an

el evat i ngf bengarsi M o tHat a tHeyi siaTesiceasSBol Beld Oihdd REe?bdnandatha 1
transfer robot 508. The | oad pusher 515 has an automatic centering

mechani sn3 Whivdtidls ispkand ethdomayewbércdrtemizts | dad pushple’blbs iprosliemat ed to
reach the top ring 512 for thereby transferring the sem conductor wafer.
The 1¥ad pushire I aphemicadl dodieshi nAsdevnear dreses shiang dioiaes tagld laitddon
error of the top ring 512 can _be absorbed, and hence the | oad pusher 515
can 132 tQq the grive flange3dfledist hranenitbpdueiarthafeall 3thea dieing
512. Further, when_the transfer robot 508 transfer the sem conductor wafer

to the | oRFCPHEEheP18%8 3/ fRe IBLAMPRIHRRATEIGLES Phiafed SPTaECEHIdASHe
iti i i to b tati . Th | 516 h
Dot onmt | CEISRE et AR e S Singh SRR b5 R S T e Tpus her
516 i | . j Vi {
seni condu) e les IR 1 bAR FoRE: WG Sl b i R E R P IR 0 e

that @n iﬁﬁﬁ@fﬁ@ﬁi@@l?[ré’rn@ﬁ\béf‘eofoﬂaf:!inﬁrég:%ugi‘en Oolfec%l}}%?hrilapsd’ 4)d

hence the unl oad pusher 516 can receive the sem conductor wafer fromthe

top ring &dZmplre| twsf benheBpbbedtsrnHeureahelr po8teesehVesrid @ iamond |
sem conductor wafer fromthe unload pusher 516, the unl oad pusher 516 is

| ocat ed apantiocles mshapdsptoédnuandns mdy b@dréplbeeat@ﬁ;lj?ﬂ@f tYeplle ipusher s
515 and 516 15 have substantially the same structure and are operated in

t he sane Wearressen pdatehdwd for EhEeby8dat il gupdr HEHN 1y nstingr nyzedses f or
supplying cleaning liquid to wafers are provided at the first position to
cl ean t hePfhafEras s iichs PE&CCEGSESom t H& t 8pYr i #gS812.s Beanithye neuxifess or 20

supplying cleaning liquid to the top rings_512 are_provided at the second
posi t‘%on ‘F%?Pt‘ﬂ‘éE%Fhﬁn Pt ROATPPRGT PR LA &R Iser ebkestedd skt soddacteor

wafer. Sensors are provided.at the.fjrst and second pasitions for detecting
whet her tHg" Je?rlfrc%)ﬁg%t 8% eerp8i?‘§b§n8r "{ﬂr&tﬁ‘ Tﬁﬂabaﬂtsi té%?ls%\%‘ﬁr fae
openi ngs sem.conductor _wafer.to pass therethrou at a
posi tion %%?%%ﬁ t%]lgleﬁa(z)cged °Sfl]1é°%‘eer ggfgsgﬁdl? hé”ﬂ'%ﬁ%%e‘?o raogﬁtaqﬁﬁél%& S
position between th S rob 08, and
Do Lp DEbYeer Lhenkslaed RSty TH20h 15 A0S L e et
head 94 (see FIG. 2). The dresser head 94 has essentially the
25 same function as the top ring head 31. The dresser drive shaft
93 is rotated by a motor and vertically moved by an air cylinder.

The details of the structure of the dresser head 94 are

substantially the same as those of the top ring head 31, and will
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15~"~"~e~~3 FIG 66 shows the relationship between the top ring 512 and
the turntable 509 or 510. As shown in FIG 66, the top ring 512 is 45 AN 7003
supported by a rotatable shaft 532 which is suspended froma top ring“am"
511. The top ring arm511 is supported by s a rotating shaft 533 which is
angul arly positionabl e, and hence the top ring 512 can access the turntable
509 or 5Tt Rechldusti@tesh rings 512 can press the seniconductor wafer

agai nst the turntable 509 or 510 under a desired pressure by an air
cyl i nder provided i e 3t7ofhewsg tenbsish ArgsFrshhay iPRqai Breg8hpPY 4t o

e i 00 AR P A A N
09 510, 1. i ' :
510, A poi SHeng EOER BFLkiCHBRall Ry (TS O TR Ho Ea oA B
f . h ~ KB
t1 ansior toh oA o, e BF Bt ALY Paa NG T UM ORs” Him T SabBbr

provi ded i t r tiqy shaft 533 of the top ring 512. Next, the
Alanen spﬁcﬂvﬁ% Piat i 19

operatio ol 1shing apparatus having the above structure will be

described bel ow. SemifoRAHGRt i3y Waleeshalpe B Rok FBQQsﬁ&%ghgq%%% b the
waf er cassette 540, and the wafer cassette 540 is placed on"t he | oad-unl oad

stage 50lareé¥fd @ig the pdIoi sh PeesshnE Hwadebensid Anhhieapolinsdiréy rappar at us
are inputted, the polishing apparatusstartsautonmatic operation. In this

pol i shi nta afe@andmhds positopodbshe gdpeesdageposanibr s ther tarmedbland in
the foll owi ng description, in the case where the nunber of sem conductor
waf erl® cdipuredcdmphet hen uppethestangodiatri oo vemente ofaftgie cdsseser, i $hedd,
such odd nunbers of the sem conductor wafers are polished on the turntable
509 one dxegsapgotates at -a-deplrpdypetizdionalr skp@ed i andhdscaswerkére t he
nunber of sem conductQr. wafers counted fromthe uppernost position of the
vaf er casPetith® P Tefdnindgdh eYRAN nthdHLHICE NS LEMUNTddETEr CRATEFS are
polished on the turntable 510 ope after another. Next, the 5 polishing

D ocesses h T 1ot RSk BUG2a et bIEH eIt CrREAP bad-APBART ASRRE IE T & Hrgh ar | v
positionally adjusted, .and the fer. cassette 540 turns i.ts front face to

t he di reg‘fril%na ]'lrlc%]ijc'hd%%gfotrr adr?\gfeé:r lr“@o(s)ct%%éfwgarn Y ar?éff trtst fetoke 18

sem GaNdUR! Qa6 U qbAofh LT ATILIE MBSl ERSSELIR OUle dfeldsor TE phzanST er

robot 502 adjusts its angular ition and ht position, and the hand of

the transf@icie®otha02uhaldsithe W%&M@rtbﬁfaf&b ididde wafge gagsette
540 under vacuum and takes out the sem conductor wafer Tromthe wafer

cassett e &Alindér Eppl i3S e, pidsd heg thoansf €6 tidairfhr BBetbantedOrhks
handl i ng a cl ean sem conductor wafer is used. 3. The transfer robot 502
adj ust s apeal bshimsg adgttharn pbeitturort adoic: wedght-hpabes 110ed piiebe ingef aramsf er
robot 502 hol ds the sem conductor wafer, and transfers the sem conductor
waf er to Afkey dherdregselevBdeasdresgedsherpelishdngi qkpdefiorer 864 igiedcks

t he sem conductor_wafer transferred fromthe transfer robot 502, and after
it | Lconpe¥hed adthiinemetRe fidoRdldR8rTwES PSR GRS fAl 1 YTt Hihk daeseirs

sem conductor wafer is rotated théough 180 tg make the surface thereof to
be polishe®¥ PYRY nGT@BWiG dEuBBEaLLaft oFhETeREtEDnf itﬁ’r?eodlf?ﬁaﬁeﬁh 8t dfer si ng

devi ce 504 | | | d h 180, .the trans 505 _adj
13 angul SPSRLAPEY are e NSt el Poniera il Wiy WL eRgRBRL "

reversing; geyl 6,304 d&q ORENE L AU WG IAMEL3, 437 (see FIG. 1) and

cleaned. Rather than being submerged in the water tank, the
25 dresser may be cleaned by a spray ejected from a spray nozzle,
or by being pressed against a brush provided on the bottom of
the water tank and rotated. The water tank 43’ is associated

with the dresser 39.
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135 15":~l ~~~3 the transfer robot 506 receives the sem conductor wafer
fromthe reversing device 504. In this case, in the transfer robot ﬁg"“} L]ﬁ
hand for handling a clean semi conductor wafer is used. 6. The transflet-ii 10
robot 506 adjusts again its angular s position and hei ght position and
transfers the sem conductor wafer to the wafer station 520. After it is
confirnmed that the SEMfRoNGGctIFeIBeer 3% LF arfdimerard oiphethaf satamat i on
520 nornal | - in the case ere the | opad pusher 515 is located in the first
posi tion (é?% ?h’éege‘ﬁ% tgﬁkﬁj r\zbé’ﬂe?”ai"'?rngf‘ bRacRRSh IR kR o AP Fasher

515, the shutt.er.518.is ened and the sem conductor wafer is transferred
to the Io%%lu‘ﬁ}%lﬁ%‘fe 1t|§’ @&rﬁﬁo&;q £ I onf ?fnreu t RS h':él%%earﬁ%&fdl}@teor

f i d th 51 th t t. t 519
N ot en ArEERLeT SR b d W A0Ed BURHe “oread IFq " BaREE TR RS RneT 1 b
fer t it i : f it i fjrned
Chat the Ton EhebaS, iRt hchithe Beleetd ¢ Ts S od srder bol g idheady ™
pusher 5154 So £l @yat@a d.0 &J}%rﬁiﬂ Ot %fnﬁgf‘?ffo%%%féeﬁ s Cyediole] (ga'nlngc 2.

Thereafter, the stage on which the sem co ctor wafer 1's place urt her

20 el evat @fesaf 3iehgobag el €61 pali £ 86€ a0l t gy %%@ff%%%%h%h%t%@lt@ﬂ S

the wafer holding surface of the top ring 512. At is time, a sock

absor ber imsiangod isring ppbeesdedtAtis td@véOyeTy pﬂ’ﬂecﬂfiﬁ#&:hﬁ 208 iish igRer at ed
to prevent the sem conductor wafer from being danaged. The | oad pusher 515
i s el evatedodyssa. 23X pnedetrer, mody dilst dneer aud falceppdd t hEharesiska 3@ ri ng
512 hol ds the sem conductor wafer under vacuum 9. After it is confirned

t hat #0he mayp be replgnerged do tihe sdbasumduotadrealaed rdvenaippe ruisdert acac uum
the rotating shaft 136 15~ ,;~ ~~~?3 533 for supporting the top ring
arm 511 i shebeat &Ry haFkesed by Ssprayveezitea Pdl thﬁrigilﬁﬁ)sﬁtrp@de&ﬁ t he
turntable 509. 10 . After it is confirned that the top ring 512 noves to
the poli sht ngPRREIBALE He-ahkhitabite S0P MRk ronddepseres sgrdese &f an

e G ¢ CE0T ST S AU P HE Mol GRUBHE. © e, 1Ly PREGAt &% “SPh | od
h 0 i shi Li.qul | | 3.1
o1 cdot or i e RTAY A= SReuRC Phct CATERr mergtOsy PRRS SRS Woldide” and

af terjsit 397 isnEQNidd BBabhat nthes s HR-&hHe: &; grn‘?éh?k;@:ﬁs[ tﬁgeoatgtg[)rﬁ ahlsg, 509,

the sem conductor wafer is pressed against the turntable y the top

ring 512 Thelerl earpirefdatiefuiidiadenr €868 Us Be@ntn ot hs it Jeir aly edaiperiiened
time. The above predeterm ned speed, kind, anmount, pressure, tine, and the
| i ke are puwpeitwader noadeaochemicalAltiquitihi sTpel abbragspracesse aff whicher
pol i shing process may be carried out while different polishing liquidis
suppl i ed dresseinaydrr Apphiehdsdial trat eviing 3i2s shwpml iied FIGL. 3Af et

pol i shing of the sem conductor wafer is conpleted, the supply of the

pol i shi ngth¢ fHePFe M8t RRopBl iIBH My 37 - | §heddsesplyg mperat A8 nay deopped,
and the top ring 512 holds the sem conductor wafer under vacuum The shaft
533 f9r sﬂ%’b{ﬁ’f Whel & Sfe FHETER, 81BPLieAotattde M9 tHatfarheotas iniang 512

it wh .1h ' 5 ' f h
et i pheryoif s EcBFh g et AR CORERER 1T P AT IR 0812 | s
i sed, ' I S, h d itiaon. 12.
Wor 1t Tee e d LR RAE may Wd LEEH 892300 BohifaERE0N s FA kbling

posi tion,pd {yer Wi Qath T2 tE icdrr¥ct8hg the shape of the polishing
cloth or dressing the polishing cloth.
25 DRESSING OF SECOND TURNTABLE
As shown in FIGS. 1 and 2, in the polishing apparatus,
there are provided the second turntables 36 and 37 which are

smaller in diameter than the first turntables 34 and 35. These
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| 37 15"~ 3 ,;,~f~ L~L to chuck the top ring 512 and the raising of
the top ring 512 is stopped. At this tinme, the stage for placing thg Al 90
sem conductor wafer in the unload pusher 516 is |located so as to ke psvzét/”'J 2033
certain gap between the stage and the sem conductor 5 wafer held by the top
ring 512. Next, the top ring 5/2 shuts off vacuum blows air or nitrogen
and pure SRERRA tlHFRFRIELS 6 S ddnHart be ueeertq Hariahitoly swrapenditer s

t he sem conductor wafer onto the pusher 516. 13. After the sem conductor
wafer is F%Wd;aﬁeoﬂ;ﬁﬁé“%c@qq}fFW%&ﬁf??rthee unlidad ikt poidsihdng

| owered. 14. The unl oad pusher_ 516 is_|owered, and after it is confirned
that the BERFTHRATETDraShat Z?m‘lr%“}ﬂ'é%&j RIPGSE unllb&d SpGomer thrgtapdess ot ary

boor 11 on. 515 PrreSed RE A TR i £ G R s BT 46y R 21 s
542 tq clg ts kkhg, 51 Q% t S ' . ¢l eani,ng li.quid is
ej ect ed fr%%% e rl?ﬁg:iﬁgj %162?[%5 ﬁetsgréglsegﬁ‘e?hgn?en“?lcfolngjl?ctdgr%c &C At

this tinmey i1C t or f ' - ferr to the
| oad pushi e e e e S e ar e rhis FhRs TR “sis
I's | ocat ego ads e SBEHKLPOSIE Iy AN PYIRNALCH IS 2] GCLRFIMINg
rinsing nozzle 544 to the sem conductor wafer for rinsing pure water which
has fall etip heti@othed&ef ef DI B, b@ POsEBIHEY P& 0se8BetSepashped out in the
sanme manner as descri bed above. 25 15. After rinsing of the top ring 512
and the seniconduct ®IGaf3s iiss ac wepitdicad, crbesshectdonald viiewopaaedngnd t he
transfer robot 508 adjusts its angular position and height position to
receiie thke sdmumnie odr thef @refsem tdrel HiilGoad9188 a slide elevationail~3
pusher 516, . After it is conf firmed that the | oad pusher 515 transfers the
sem conduéi®¥f bflere torimeakld anhg s Adrasfenr ot Hhyiler hepdress e3E9 4iss
rotated to t he un| oad_pusher 516 to the second position. s 16. After
the t rans?%$0¥§b%?°%@8l? e%%’i%eslt%’éd sen'@BRdueF S L daf BLatpokRrERBIUNSad
pusher 516, th ransfer robot 50 justs its angul ar_position and hei ght
posi ti on J?%rrﬁagtﬁ]ts?%f {:]H% g’éﬁ?%ﬁdgesgr S%Qf”é‘r o B 1 ¥y Apphrat @s 507,
and at the,saie ‘%ig@ %51@ CJE&?ﬂ%‘gtﬁgp@& 1l:Jasb§07 chucks the 1o

wWarert 7 -Ar TRt

seni conduct of i's”confirnmed that the cleani ng appar at us

507 ghucks the seni cﬂr@wégsé@fﬁomrsﬁ&%'th&ew I rayw%lt%%”icagtgfiptepﬁe

pol i shed sem conductor wafer 1s conducted to clean both surfaces 0

sem conduzt D0 wifes .a s2mi8onAltebrt nsfekeﬁé\imnp% Ssidq ! he fl8arinRg
apparatus 507 is conpleted, the transfer robot 5 adjusts its angul ar

posi ti on pollidiei mdto Hadiet seniapddueesirvestéhei s erongineied OrchenbieesByr
inserting the hand into the cl eaning apparatus 507 through anot her openi ng.
In this c0 isnlifitedddy ransfiercybbwde’s0608.heAhwechdwishaitdt ldgtdndi rty
sem conductor_wafer is used. 19. The transfer robot 506 adjusts again its
angul ar pRR4 t 1owWenhagd hehghargssetri R 08ndvillarkd edesehébednbedaruct Ghewaf er
devi ce 505, and at the sane tine, the 25 reversing device

to the reyersin
505 @ﬁyclégr??.%e’gearﬂo@oﬁﬁuE?BPlﬁgf@ thepdrgpeer Arive oaftried WHah dfe
Cf ect od THOMIRE Atoaf RS A Briah EORG eatni t Lottt Agaiecd dacnse -

3019 interposed therebetween. The dresser drive shaft 96 has

an upper end supported by a bearing 3006 housed in a bearing case

3023 which is fastened to an air cylinder 3008 with a bracket

25 3007 interposed therebetween. The air cylinder 3008 is fixed
to a lower surface of an upper portion of a base 3009 to provide
a mechanism for transmitting vertical motion of the air cylinder

3008 to the dresser 3000. A guide 3010 for guiding vertical
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15.";a~~l i~~3 505 to prevent the sem conductor wafer from being dried.
At the sane tine, the reversing device 505 is rotated through 180 th rra,k,\g,m}
t he polished surface of the sem conductor wafer facing upward. 5 21. 5A'*f"t" ke
it is confirmed that the reversing device 505 is rotated normally through
180, the transfer robot 502 adjusts _its angqul ar position and hei ght

h
posi ti on 1193 AL fs & gridu Sy nRETe P 0080 kst ROUREREr SPn§hgebrES 505

by the hand, and at . the time, the reversing device 505 opens the chuck
Tt rochan tia '8 BhieSE 28T enaa st MEneRERy mptat B ate v Sk e
handling a dirt em conduct qr fer. is used .. The transfer r.obot 502
nd ust o i 9t I3F TaoBPRn RS ar e Brackes: 2PBh fonat Sy BesBos

sem cond r f t ani ng apparatus 503, and at the sane tine,
the 1s clute e(r)lianlg@a lalrlgc%%lge%(g@@'chucks t he sem conductor wafer. 23. After it
is copfirmed that the.cl i p S ﬁgyg}ﬁsﬂ . 1 . waf er
normalrgl y, a secondapsﬂ/ r%ltglgﬁ: %glgf Qﬁigﬁ%o??gﬁe sem c%lnm&éﬁgﬁﬁ%%\g grgllggl .
conduct ech £ gdrtAtbhemdt 47 BempbnkhRe sSMsyldebare Naher &y 1828 oglgeani ng
apparatus 503 is conpleted, the transfer Tobot 502 adjusts its angular

posi tion ehctHei ids 205130000 it mrGRiae dnhe heedregR@uC Heti veakel it 9.t he

cl eani ng apparatus 503 by the hand. In this case, in the transfer robot
502, the Thaddrrihdadli sglanel 2ers sempoiabc tosphaher risg BsEZd aif an  The
transfer robot 502 adjusts again its angular position and hei ght position,
and transdetrsr t hkasgai candudiNdo .waffbe tspltime wafry T@3Sequids40 liimeatr ch
the polished sem conductor wafer is returned to its original position
stordd 14@tidn ®f(theldress®rhdfove sh@fitsAbnndéragguptaurmiersy ob tilee

sem conductor wafers counted fromthe uppernost position of the wafer
cassette &Pt Ehet HEeseesn A Eeif cobritiet 8P - wafBf AUEST ahsIRG¢ eB1PE BRSO

turntable 510, 5 polished, cleaned and returned tao the wafer _.cassette one
after andtHFCTH Pmes’é%a%%eqfa%h%ess%]ﬁrbeeor%\ﬁeq n tAhipéllg&é’e%Oto e top

(119, 5L L ERNGR 0, L8 g4 00, 0es! Lind eyt o851 USRI L0001
descr i beded it b {114 o EHROLIRNG 0 g bhey RELe NHILEE P00 SAPLAAUILAY il er s

are assigned to the rnt and the even nunbers of sem conduct or

waf ers; arenasgr-8888rtorive insptapge 510. However, the software nmay be
provi ded so that the sem conductor wafers in one wafer cassette are

assigned to 1s the tyidi alHee 43@Bseandobber se8he N Eieiv e p siift it her
waf er cassette are assigned to the turntable 510. Further, two or nore

waf er cassedéresoied0 e fansidghedttingedbk atrineltof ntladldrssssr t3IO Pat shi ng
apparatus may have such a structure that the sem conductor wafers are
processedtbecehpvetied resitirgugtererapeshar $ignalpr ovTleneaitete tdeary
transporter in the enbodi mrent shown in FIG 66, the pushers may be provided
bel ow t hed¥8%358Y 39 AhsPRA tiehe iHreges A hehh T adnde ErlgoMasdt héwn in

FIG 52 . Further, the rotary t ter i t j | i.red t
have Ahe’ SREBRLES Ybite POSHGORDDS FULas) 6 BRSPBREER Wk hEPIIArT

shape ke 4 LOAS U S01 200 HIEMELETS, BHERIp L LRI o 1O
rotary trapsR LeL rﬁ?lcﬂdjépg 048 @@Q‘tor%%rrylx'ﬁ&tion, and a hollow rotatable
shaft 98 coupled to thedresser head 97 and rotatable by the rotary
motion of the crank 3017. Thus, the swing mechanism converts
25 the linear motion of the air cylinder 3016 to the rotary motion
of the hollow rotatable shaft 98 through the crank 3017.
When the dresser 3000 reaches a dressing position,

a terminal sensor 3024 mounted on the air cylinder 3016 generates
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15" ~! i~3 enbodinent. In FIGS. 67 through 82, the transfer robots 506,

508 and 508 are represented by Robot No. 2, Robot No. 3 and Robot Na. j” .

the | oad stages of the rotary transporter 519 are represented by LD lst @)‘élﬂﬂ}
for 1 and LD stage for 2 , and the unload s stages of the rotary

Furthor:  SRAaRTr FROcRSS T drabrecontah sy roret saashmat he Aesast | al
FeapectivATHER Fhant SR aineTRs R s fafat doetn oty ernged LD
Stages arcotstaBis dRIt: I uRIReR Ll R A PR m ot st 73
Pur neab et ool bt amdetinsBILS: okl foShRIS0 ] £ B Hi Y

cl ockw sep g restd O4b s Ak 3095 kNP L5 shaf tTr‘ler lﬁﬁdéa%da’bofé‘.r AfEpAyter.

Next, the operation of the rotary transporter Ww escribed wth

referencejgos & BPhi s 03 SR pbs R N QM el 1R lihe robot
No. 2 hol ds t{%g%af er fhto berg%iished at E%)ﬁe fioﬁls?\%gﬁlre%ttalbl"%eo?’%’?f)ﬁ%zo I'n

step 2, asndhianh tile FHOG1HB shialfe DOt aryhés AP Ardeit IMrasHdvwough B angl e
of 90 fromthe state shown in FIG 67 in the clockwi se direction. Then, the

robot No.r@tatrecstershe meotwaf 0114 t @ tche Idy Stodde roaintked loh Hhed uppeds
shown in FIG 69, the rotary transporter 25 turns back to the state shown
in FIG evnd|af shepshafu3Ghbws rat&tal, 7and tthe posheionsof dilseguild eyecei ve
the wafer_1 fromthe stage and transfers it to the TRL. Then, the TRl
st art!'9 pot 9 Lhi gy Gransi g Vi aThémingobel 23012 5o the-pud Iy, 3200l ds
the wafer_2 to be folished at the second turntable (TT2). In step 5, as
shown in FIGr99atiR obiths RUERhoA0er isutkensiidigd d-aakdiee SoL1i9€ fr om
the state_sho i FI% 70.5 in the countercl ockwi se direction. Then, the
r obot No.rlzn?\rl\g%%gé% he JEFeFen ‘%]c’)lY%eSlll_#Et Qe for 2. In step 6, as
shown in FIG 72, the rofa %a r [N bawé}toth State sho in
FIG 70 (= FIG 67 ). t?‘r?ey“%’c? %tgﬁ%g é&%%ﬁ%g% ¥ eenCt eefoiat%&%?lpgﬁe ed at
the firstof WHE feser 3000 becomes steady, then the air cylinder 3008
15 lowers the dresser drive shaft 96 for the dresser 3000 to start
dressing the polishing cloth. If a sensor 3022 for detecting
the arrival of the dresser 3000 at a lowered position does not
generate a signal, then it is determined that the dresser 3000
has not reached the proper lowered position, and an error is
20 indicated. While the polishing cloth is being dressed, it is
possible to introduce a liquid such as pure water or a chemical
liquid from a dressing liquid supply port 3031 onto the turntable
36.
After thedressing process, thedresser 3000 is 1ifted.
25 After the sensor 3021 for detecting the arrival of the dresser
3000 at the elevated position generates a signal, the rotation

of the dresser 3000 is stopped. After the motor 3014 has

confirmed the stoppage of the rotation, the dresser 3000 is
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10 (TT1). In step 7, as showmn in FIG 73, the pusher is raised to receive
the wafer 2 fromthe stage and transfers it to the TR2. Then, the TR2
starts polishing of the wafer 2. In step 8 as shown in FIG 74, thd ¥ otihilp]
transporter 15 turns through an angle of 90 fromthe state shown in FIG 73
in the clock\l\ise directjon. Then, the robot No. 2 transfers the wafer 3 to

the LD st&y@utarly mqved tonagstajidhy, aas itdion g Axber dd eI gl L SERFor t er
t th I f 180 t at h FI.G 74 2 th
CSLEferc{%@% %ﬂ St v e ?@&“fﬁ%n%z%sﬁ?@h%wﬁeﬂ@ G asger'®

i shed hl TT.2 t FIG 76
Pter pol 198 nfs SF67REeq TS e MRl ddhyed ffer 30t SIRHY, o sirGis o
recei ve t(fjlf cﬁ’PJaé ﬁ:&l Bﬁégét}oﬁ ?gggﬁhg&dand transfers it to the ULD st age

25 for The robot ~ No trans e wafer 4 to the LD stage for 2. In
step ]51 as shown inrfd Go1{énih %fﬁ@éﬁdtﬁr@’?Pﬂé&%&)ﬂa%ﬁ% &Pé?H%ﬁ @ angl e
of 90 fromthe state shown in FIG S (L~~~ ~~~3 ah

cl ockwi se( g rgcyi pRdi ﬁ%oﬂ@p Ped i d@éﬂe 1 ins b@u%@ﬁ%dlg;y 3RMY1E ML er
(dei oni zed water) in this position. e robot No. 2 holds the wafer 5 to be

pol i shed ahet Hgamhbndt diresseablage Blldo PeplasésiPld?, BBeSheWBsker BloGo 78,
the pusher is raised to receive the wafer 3 fromthe stage and transfers it
to the TRiomgheses ttize Thush drady B0 shimy tdfe theskaffdx ihg Beat coa2 No. 3
takes the polished wafer 1 fromthe ULD stage for 1 after cleaning. 10 In
step 13, Bkeshowshibpody G0QD, is heepbaaegbleanspant expendablehedegknan angl e
of 90 fromthe state shown in FIG 78 in the clockw se direction. Then, the
robot!%No. 2 transferih¢ Ketagpelesshalit B8 aml $hggeo vy PalllnSBlepeMzaas

shown in FIG 80, .afte olishing at 15 the second turntahle (_TT2 t he
pusher i sa¥%|a§§(?ctl6’treé1;¥&€ IR FHITGBYOWEFELVE FY iR CRE 1TES %191%!6%sf ers

it to the36J£'Peac omprlslngalabyrlnthmechanlsm for preventing liquids
including pure water, a slurry and a chemical 1liquid from entering
the interior of the protective outer casings 3026 and 3027 while

15 the dresser 3000 is in use.

The portion of the dresser 3000 which faces the
turntable is of an elongated shape. Since the dresser 3000 is
slender and the rotatable shaft is positioned at an end thereof,
the dresser 3000 has a smaller occupied area and an equivalent

20 dressing area as compared with circular dressers.
TURNTABLE

FIG. 40 is a front view of the turntable. The
turntables 34 and 35 are disposed in the areas C and D,
respectively. Depending on the polishing processes, in order

25 to improve processing capability of two-stage polishing, the
small-sized turntables 36 and 37 may be provided in the areas
C and D, respectively as shown in FIG. 1. The polishing tables

34, 35, 36 and 37 may comprise two kinds of turntables, i.e. a
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In step 15, as shown in FIG 81, the rotary transporter turns through an
angle of 90 fromthe state shown in FIG 80 20 in the counterclockmﬁﬁf,“ "4
direction. Then, the polished wafer 2 is cleaned by pure water (deia zeg?!
water) in this position. The robot No. 2 holds the wafer 6 to be polished
at the second turntable (TT2). In step 16, as shown in FIG 82, the pusher
i s rai sedt252t NI EPG & UImE aRdeernd afs Rt het YIFe §uzgsabde -2 Bathtuyapesf ers
it tothe TR2, Then, the TR2 starts polishing of the wafer 4. The robot No.
4 takes tHRPpBPi dREQTRAFALES Aok SanD akeRe #BE Yarficuf @odasiigg 144
., 15 "2~~~ nn ~ a, ~ ~~~3.As, described above, according to the present

i nvent i onPTPEEPECH SR LPR %%lEﬂB?Sen the time required to transfer a

wor kpi ece to be polifﬁed, sy em _conduc o the top.ring,

h ,
for thereby greatly i ecreta%ﬁnﬁ:gaki Seaﬁ??f?f’)"é’r 5f 5{"12@0\3@{@;&%%%& r
rothe great Ther ¢ Pl et
nopar o uerobpEinarEBd BHleat L [ohe b REREIRYRE' HIRRLAPEE: Shalh A
si mul t anegyst ¥h PRY | Shefadoryihes eiba/di&cr%ﬁzﬂa{%gét{r@wﬁef dilSt dlS £

wor kpi eces cannot “be uniformy polished e 1o erence o

i ndi vi duathé aqeni gt e dalberi, N"eh8asirtt 14 R 408 tHGemilkd neRRiIASt
thereto, in the present invention, by increasing the transfer speed of the
wor kpi ecesaféhrarky hhmttateah ine thacs &as edhi byciai ¢eduned thereemiehbnider tdmyas.
Al t hough certain preferred enbodi nents of the 15 present invention have
been shovwwafed degaliisded atdehaipgsiticheylatdie funtdet B&ooeh t 8Ato  A/HeOUS
changes and nodif ications may be nade therein w thout departing fromthe
scopel®f twenbpbbadedt|tdiis mamer, the relatiive-Felati tiys beltaiewad thex 5 1.
A polishing apparatus conprising: a plurality of polishing tables having
respect i vVECPEFPRAVAECE I Rie@ndatBruburntgbbe qagp be agyaloat Holwlipeg.nt

wor kpi eces a .
P on 'gﬁe semiconductor wafer, if the turntable 34 and the

semiconductor wafer are rotated at the same rotational speed.

As shown in FIG. 40, the turntable 34 is directly

15 driven by a motor 401, and has such a structure that thrust and

radial shaft loads thereof are supported by bearings of the motor

401. The motor 401 is accommodated in a motor housing 402 which

is integral with a housing 403 that houses a swing shaft for

angularly moving the top ring and a motor housing 404 that houses

20 a swing shaft for angularly moving the dresser. The motor

housing 402 may be directly mounted on a base which supports the

polishing apparatus in its entirety or may be integral with such

a base. The motor 401 has a hollow rotor with a plurality of

pipes passing therethrough. The pipes in the hollow rotor are

25 connected to a rotary joint 405 connected to the lower end of
the hollow rotor.

The hollow rotor has a mechanism which can operate

in synchronismwith the rotation of the hollow rotor. An encoder
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pressing the workpi eces agai nst said polishing surfaces to polish lo the
wor kpi eces~ a rotary transporter disposed in a position which can be _ o 20
accessed by said top rings and having a plurality of portions posit i bnedl gl
a predetermined circunference froma center of rotation of said rotary
transporter for hol di n% t he workpi eces, 15 said rotary transporter being
capabl e of0% SHTHYL 6 LR e neghanipe ﬁ&ﬁ‘ﬁ%@%@élbg 4@@3@?@1& e@na_la@meeﬁ
reversi ng ice for transferri.ng the workpieces. to an romsaid rotary

t ranspor t%g%é‘ﬁd“‘?te%#bilr‘?d: ?ﬁi tvw%g’pi eéesslgarpajolﬁ‘.il%aﬁa’?% E’@leéﬁlﬁérudftelﬁsbl
according_ to claima1l, tein._each sai,d.top rings is angular novabl e
about a rB?%?gb?%‘g}sﬁﬁetvga[ebszftqugﬁsetdogoﬁogﬁlVSE"HVe SP1&ER g@% 3t°§ai d
pol i shi ng b 08 14 % said ro y.Lransporter. i _
Pol i ahi ngd SBpEeE, BCe2alrahabPRad e Fhenfatol i PLY oL EBRREF 8 4 Fg5ngs i
angul arly b%;% he ble.sha Vv of_ sai

pol i s%i ngr%%@%ﬁ%ﬁ e(ﬁ-' ~>ﬂ’h%t %&@ngtl ggl égé%ﬂféb%*r?@%rg%gésp&tbgaa lPse

accor di Ngyéest 8l M, m¥NLESE noNE Afrs@id Pplindio A €5, Camy iRg%A 5
scrol |l -type polishing table. 57 A polishing apparatus according to claim1,

further cooprisd RYstatpeCiise dat) bRd @dpde8ager §o885041 Bt &fe h Ith $AI1Gy
respectivepol i shing tabl el and respective 1o nechanisns for cleaning said

dr esser s.a@nottopotoshimy tappersd uheacadirbngh tsd daitnthe Whatei @i t op
ring is angularly novable to an overhangi ng position spaced from one of
sai d pol ishnhgnuabsby operated under a high load.

10 The turntable 34 may have a sensor for optically
detecting an abnormal condition such as dislodgement of a
semiconductor wafer from the top ring 32. When such an abnormal
condition occurs, the motor 401 can immediately stop the
turntable 34 in response to a signal from the sensor.

15 The turntable 34 and the motor 401 are detachably
installed in the polishing apparatus. The turntable 34 may be
of either the type in which a polishing cloth is attached to the
turntable 34 or the type in which a polishing cloth is attached
to a cartridge that can be removably mounted on the turntable

20 34. Whichever type the turntable 34 may be of, the turntable
34 has a surface plate which may be of either a flat, convex,
or concave shape. If the turntable 34 is of the former type,
then a polishing cloth is attached to the surface plate of the
turntable 34. If the turntable 34 is of the latter type, then

25 apolishingclothora fixed abrasive grain plate (grinding stone)
is attached to thecartridge. If theturntable 34 is of the former

type, then the surface plate may be made of stainless steel or

ceramics. If the turntable 34 is of the latter type, then the
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15 and adj acent to said polishing tableafter the workpi ece has been

polished, and a cleaning liquid is supplied to the workpiece held by 3@h9m3
top ring in said overhanging position froma nozzle di sposed adjacen?”fb ”
said the polishing table. 20 ~. A polishing apparatus according to claim1,

wher ei id ti id . rotary. tr. incl.ude .a | ing.st

for suppd 1Y s EpPeee *br;éf@?‘oélylb%{lﬁggs Eiﬁi‘cﬁke{%ﬁwﬂz i) BR6ERG VS age
or suppottin wWor kpi.ec er n i : shiin

cppar at w SR A e B AREERY P8Bacing” s BB EERRR. | oneo

above or P@éo%géffqégtt%aé@f‘@?ﬁlﬁ?e @ ?S%E%H%; él*b%ﬁ"@'&@%ﬁ%ﬁ

bet ween sai rev—ers vrce and sal rotary

transpor t@{ef&&g@%%qqa?ﬁ]@ £loirf &@adgﬂ{;&r@@, hoh&s e twémeg%ar@%d fig%

vertically novable. 9, A polishing ap atus according to cllaim 1,

wher eisn s@adgh deMmeg StRE FRMIiGh iin%y C@PEPh eoll diRvessthgceaid fQ i shgdpe
wor kpi ece to direct a polished surface upwardly, and said polished

wor kpi eceshéredeaded THd Itasaird doed itshed ssuithaee pdiatecnag vewarfdeithze 10. A
pol i shing apparatus conprising: a plurality of polishing tables having
respective smlidhngicunfaces;a ifpld ol hoaleycyndl stepcturgs foar redudiedg

war kp~. eces and pressing the workpi eces against said polishing surfaces to
pol i sh t heeimhkpi dhescantr bdge ypeasispbate plditepos edei o lal pobpnieygonty ch
can be accessed by said top rings and having a plurality of portions 20
posi t i oneCHHCRIER R FRHYRRI W19 AnEdaTe ke thieoRPET@ERTe £ 08T CRSEALOGR of
said rotary transporter for holding the workpieces, said rotary transporter
bei ng %caps®PEAERM¢Rexi ng said plurality

TURNTABLE CCOLING AND TEMPERATURE ADJUSTMENT

The surface plate has in its lower portion a mechanism
for adjusting the temperature of the surface plate. Temperature
adjustment water is supplied through a pipe in the hollow shaft

15 of the motor 401 to a table cooling chamber in the lower portion
of the surface plate. The table cooling chamber has coolant
passages disposed therein for uniformly cooling the entire
surface of the turntable. The layout of the coolant passages
differs depending on the surface plate that is used.

20 A pipe for supplying the temperature adjustment water
to the polishing apparatus is combined with a temperature sensor.
When the temperature of the temperature adjustment water deviates
from an allowable range with respect to a preset temperature,
the process is interlocked. A signal indicative of the detected

25 temperature may be supplied to a temperature adjustment water
control unit outside of the polishing apparatus for feedback
control. The pipe for supplying the temperature adjustment

water is also combined with a flow rate meter and a pressure gage,
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of portions; and a pusher for transferring the workpieces between said Z5
rotary transporter and said top rings. 11. A polishing apparatus acqoy diing;
to claim 10, wherein each of said top rings is angularly novabl e 148 75
.",;;; r~~3 about a rotating shaft to a pos~.tion over one of said

poiiéhing ta said rotary transporter. 12. A

be d a position over _
polishings%pg ?itg CaPLOCESTg AR Pl BT ock tHB?nF§Hﬁrﬁ§mﬁﬁj&%ﬂﬁiglvi
dedi cat ed_dr lated with sai espective_polishing tables.
SRS i R R g R L S e st oot o
I d t t | ses | oad 1 t.age far haol dj ng the workpi ece
Co be pol T ane0 anae L T AR 5 dyd ol T u&%dr?qqga%fw@cfh RIS been
| i shed. | Lshi r di [ erein saj
Dol sned. rddr & el L2100 SRR LS, RGNS SUFRI SIS0l
appar &f ustRECprds8ark0 ot a8 QBmyMiel&lFb S2h S OURDSE {5 BLOW: 98] 0n 82l d
rotary transporter. 16. A polishing appar at conprising: 20 a pPura ity of
pol i shi ngpcbabbﬁ_sn@aa@;fwra@mecwc\é%r@qln!gs{abn&n@@%éﬁ%eémpékﬂﬂ@'cbfrb&ﬂ& top

rings for hol ding workpi eces and pressing the workpi eces agal nst sai
pol i shi ngpsocéases the pokkpbrabervordmpi €8S ;polishing surface on the
turntable 34 is measured by a noncontact type temperature sensor,
and a signal indicative of a measured temperature is sent to the
10 temperature adjustment water control unit to perform feedback
control.
Next, the turntable other than the turntable shown in FIG.
40 will be described.
SCROLL-TYPE TURNTABLE
15 FIG. 41 is a cross-sectional view showing the
scroll-type second polishing turntable, FIG. 42A is a cross-
sectional view taken along line P-P of FIG. 41, and FIG. 42B is
a cross-sectional view taken along line X-X of FIG. 42A.
The scroll-type second turntable 36 has an upper
20 flange 1751 of a motor 1750, and a hollow shaft 1752 connected
to the upper flange 1751 by bolts. A set ring 1754 is supported
by the upper portion of the shaft 1752 through a bearing 1753.
A table 1759 is fixed to the set ring 1754, and a polishing table
1755 is fixed to the table 1759 by bolts 1790. The polishing
25 table 1755 may comprise a grinding stone (fixed abrasive plate)
entirely, or may comprise a plate made of a corrosion-resistant

metal such as stainless steel and a polishing cloth attached to

the plate. 1In case of using the grinding stone or the polishing
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25 a plurality of rotary transporters provided so as to correspond to said
respective top rings and disposed in positions which can be accessed HyAi 7003
said respective top rings, and each having a plurality of portions
positioned on a predeterm ned 149 i;~ tv~3 circunfereEce froma cgnter of
rotation o i d rotary.transporter for holding the workpi eces, said rotary
t r anspor t%i gﬁf nbh%a%% FShRY | TRRLE Ny 22iRe % IhAYE id IRt pemeomstr tane a

pusher for_transf ng t he wor kpi eces between said 5 rotar transporter

and sai d o5 Fﬁr’r@ tli'? ORVHEBI S AP H&aéfﬁp‘aPB?Hss%&ﬁ% nd HoSERRPMR A & hann

grt::‘ t ! to ‘zgi:p%osft Hor 0%9% %hgg%?ljs%? Sﬁ%%;]l-ﬁ ﬁég?olt‘a‘iﬁ elSCPJ%t Aenss rlgtt%;' "
over sai dof Qtal Y {{{AREPONLELem tts £RRATGHUP AL Y 1) C' n 16,
BRI

further conprising respective ressers asso

respecf i vaueeklétaxr&é@w]ﬁheléotﬁ ﬁaaotééf% NG 5T e&lestécac%&%ﬂ&etro

claim 16, wherein sal dpoxtions o rotary transporter conprlses | oad

stage fornhielfinhd e aMerledi 8eeri@ s%wdﬁmxa%f% gﬂtga@l

hol di ng t he wor kpi ece whi ch has been polished. zo 20 pol 1 shi ng apparatus

accor di ng(deset abstl 16e10hgr @i BadkgepUSherat s iBr, ovmﬂaeddpah@tweﬁabé raary
transporter. 21. A polishing apparatus accordlng to claim 16, 25 wherein

sai d pusheolishpngvtalebe dr saiid aetranyedr 808p0st@lam@Per A RNt iEMahe
apparatus conprising. a plurality of polishing tables having respective 150
15 ." ~3pokisBipogl itsdhhg suiFaceskes plair alnans left itcaa lr i mgs ifoar, halid ng
wor kpi eces and
10 semiconductor wafer does not project from the outer periphery
of the polishing table 1755. The translational motion may be
called scroll motion or orbital motion.
The set ring 1754 has three or more supporting
portions 1758 in a circumferential direction, and the table 1759
15 is supported by the supporting portions 1758. A plurality of
recesses 1760, 1761 are formed at positions corresponding to the
upper surface of the supporting portions 1758 and the upper end
of the cylindrical member 1795 at angularly equal intervals in
a circumferential direction, and bearings 1762 and 1763 are
20 mounted in the recesses 1760 and 1761. As shown in FIGS. 41 and
42, a support member 1766 having two shafts 1764 and 1765 whose
central axes are spaced by "e" is supported by the bearings 1762
and 1763. Specifically, the two shafts 1764 and 1765 are
inserted into the bearings 1762 and 1763, respectively. Thus,
25 the polishing table 1755 makes a translational motion along a
circle having a radius "e" by the motor 1750.

Further, the center of the shaft 1752 is off-centered

by "e" from the center of the motor 1750. A balancer 1767 is
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of polishing tables.
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15

20

25

supplied to the upper surface of the polishing table 1755 through
a plurality of through-holes 1768 formed in the polishing table
1755. The number and position of the through-holes 1768 can be
selected depending on the kind of processes. In the case where
the polishing cloth is attached to the polishing table 1755, the
polishing cloth has through-holes at positions corresponding to
the positions of the through-holes 1768. 1In the case where the
polishing table 1755 is made of a grinding stone in entirety,
the upper surface of the polishing table 1755 has grid-like,
spiral, or radial grooves, and the through-holes 1768 may
communicate with such grooves.

The supplied abrasive liquid may be selected from pure
water, chemicals, or slurry, and, if necessary, more than one
kind of the abrasive liquid can be supplied simultaneously,
alternatively, or sequentially. 1In order to protect amechanism
for performing a translational motion from the abrasive liquid
during polishing, a flinger or a thrower 1769 is attached to the
table 1759, and forms a labyrinth mechanism together with a trough
1770.

In the turntable having the above structure, the upper

and lower bearings 1762, 1763 are axially interconnected by the
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27. A polishing apparatus accord~.ng to claim26, wherein each of said

first stage and said second stage conprises s a |oad stage for hol ding :tineps
wor kp~ece to be polished and an unload stage for holding the workpiece

whi ch has been polished. 28. A polishing apparatus according to claim 26,
wherein said rotary transporter conprises four stages to for supplying the
wor kpi eceSHBPPRE W%‘F]%?r 166 APABrigapng amratkeddednd baviismi h@efl}:’fmh% and
sai d stages e arrgnged such that a | oad stage for the first_polishing

tabl e, anaﬁﬂlaz[)%"&egtsj'@%etfso%tsge H7P2tthat s Adties EespAChAVEAY Js?]d‘dtefo[jl

t he second_pol.i shi table, and a d e for the _second polishing table
15 are Ioggggﬁ ?Ihég’%é"feorc%\ﬁa§én§isr ékg?()nfii?gUn&' rsgfagf:?ng@ﬂaf]lf?%?.aﬁﬂd "
rotary tr r ) | J shing appar at rjsjng: a polishing table
havi ng o Bobent iy WFen Rt AL BERPRS ﬁ?%”fﬁh W A la%ssoceec*:aanvﬁ’e
pressidg '§K¥%f¥¥” al ace ;L ish,t

wor kpi%ce%pgs%%% or trar? tgre% Ego'ﬁ%edﬂpoﬁ’@glezgﬂey ?anséggagggl i Shi ngrhe

' ) - ' ) 2
appar at Usc%ﬂﬂﬂd.@ﬂ?@ﬂ.' renbal! y7 §ovabl E‘SL@%&{&& t‘%‘??ﬁ,‘@% 'r%%aflt*}fga 15763

wor kpi ece between a transfer position sai d _ nsfer
position fierfseed tPkMe reand, t 4RI S P Etgﬂioﬁgg 9 |@H|§ﬁe@hé‘tmo or

hori zontal ly different |ocations; wherein said novablfe table noves-]aetween
said two 1320 is énergized, thé.shBfHP0B1%2 NS . roxthtd R} 1181 N BRRATAE US
conprising: 5 a polishing table having a polishing surface; a top ring for
hol di ng agywakporcee prabqrieshiengehheal axis of the motor 1750, and thus
10 thepolishingtable 1755 makes acirculatory translational motion
(scroll motion) through the cranked joint, and the semiconductor
wafer 101 attached to the top ring 32 is pressed against a
polishing surface of the polishing table 1755. The
semiconductor wafer 101 is polished by the abrasive liquid
15 supplied through the through-hole 1757, the space 1756 and the
through-holes 1768. The semiconductor wafer 101 is polished by
the relative circulatory translational motion having a radius
"e" between the polishing surface of the polishing table 1755
and the semiconductor wafer 101, and the semiconductor wafer 101
20 is wuniformly polished over the entire surface of the
semiconductor wafer. 1If a surface, to be polished, of the
semiconductor wafer 101 and the polishing surface have the same
positional relationship, then the polished semiconductor wafer
is affected by a local difference in the polishing surface. In
25 order to eliminate this influence, the top ring 32 is rotated
at a low speed to prevent the semiconductor wafer from being
polished at the same area on the polishing surface.

OVERHANG-TYPE TURNTABLE
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wor kpi ece agai nst said polishing surface to polish the workpiece; and a
transporterfor transferring the workpi ece between to two positions 'gshgqmq
of said polishing apparatus: wherein said transporter conprises at

two stages for hol ding the workpiece, respectively, and said at |east two
stages are p05|t|oned at different h6|§$ts sQ that said stages are novabl e
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rotating the semiconductor wafer and the turntable in the same
direction, the relative velocity of the semiconductor wafer and
20 the turntable is equal at any point on the semiconductor wafer.
The plate 1700 is disposed on the upper surface of the turntable,
and a polishing cloth or a grinding stone may be attached to the
plate 1700. The abrasive liquid, chemicals, or water can be
supplied to the plate 1700 from a nozzle or nozzles located above
25 the plate 1700.
ABRASIVE LIQUID SUPPLY NOZZLE

An abrasive liquid supply nozzle is a device for

supplying an abrasive liquid to the polishing surface such as
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Therefore, a failure to install the scattering prevention cover
3070 or a positional misalignment of the scattering prevention
cover 3070 can easily be detected. Specifically, the scattering
prevention cover 3070 is vertically movable, and is lowered when
the turntable 34 is inspected and serviced for maintenance. If
a semiconductor wafer were polished on the turntable 34 with the
scattering prevention cover 3070 being lowered, then the abrasive
liquid would be scattered around. Because of a signal generated
by the sensor 3064, the motor for rotating the turntable 34 is
prevented from being energized in error, and hence the abrasive
liquid is prevented from being scattered around.

The liquid supply arm 3050 has an arm body 3059 on
which a flinger 3060 is mounted as a protective mechanism for
protecting a mechanism for rotating the rotatable shaft 3051
against liquids including an abrasive liquid, a chemical liquid,
pure water, etc. The flinger 3060 and a polisher pan 3061 jointly
constitute a labyrinth mechanism.

Operation of the liquid supply arm 3050 will be
described below.

In the liquid supply position F, four tubes 3063 in
the liquid supply arm 3050 are positioned in alignment with the
center of rotation of the turntable 34, and one of the four tubes
3063 discharges the abrasive liquid. The discharged abrasive

liquid drops onto the center of the turntable 34, spreads
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With the liquid supply arm 3050, therefore, a liquid
discharged from any of the tubes 3063 is supplied perpendicularly
to the center of the turntable 34 exactly at the desired position
on the polishing surface on the turntable 34.
15 Rather than directing the tip ends of the tubes 3063
perpendicularly downwardly toward the turntable 34, liquids can
be supplied perpendicularly to the turntable 34 by regqulating
the flow rates of the liquids with flow rate regulating valves
V, and V, disposed between liquid tanks T, and T, and the tubes,
20 such that the liquids discharged from the tip ends of the tubes
3063 immediately flow perpendicularly to the turntable 34.
For replacing the polishing cloth on the turntable
34, the liquid supply arm 3050 is angularly moved to the first
rétracted position E by the 1link mechanism including the two air
25 cylinders 3053 and 3054. Since the liquid supply arm 3050 is
no longer present over the turntable 34, the polishing cloth

thereon can easily be replaced. At this time, the tip ends of

the tubes 3063 at the tip end of the liquid supply arm 3050 are
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around the turntable is needed, then the liquid supply arm 3050
is moved to the second standby position D by the link mechanism.
Since the liquid supply arm 3050 is no longer positioned above
15 the turntable 34 and the scattering prevention cover 3070, the
above maintenance process can easily be carried out.

In the above embodiment, the liquid supply arm 3050
is selectively stopped in the three positions by the link
mechanism including the air cylinders 3053 and 3054, and the

20 liquid supply arm 3050 may be stopped in at least one liquid supply
position and at least one retracted position.

FIGS. 46 through 48 show various abrasive liquid
supply systems.

The polishing apparatus has a plurality of polishing

25 surfaces to which a plurality of slurries or abrasive liquids
can be supplied. There are a plurality of abrasive liquid supply

systems including a system for stably supplying an abrasive

liquid at a flow rate required for a polishing process from an
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to be supplied to the polishing surface, a valve 420 out of the

10 three-way valves is closed, and a valve 421 out of the three-way
valves is opened to return the abrasive liquid outside of the
polishing apparatus for circulation. When the abrasive liquid
is to be supplied to the polishing surface, the valve 420 is opened
and the valve 421 is closed.

15 In addition to the valves, pressure sensors are
provided in the supply lines for the abrasive liquid to monitor
the pressure of the abrasive liquid. If the pressure of the
abrasive liquid is too high or no abrasive liquid is supplied,
the detected pressure is used to interlock the process.

20 Constant-rate valves may be provided downstream of the above
valves for precisely controlling the flow rate of the abrasive
liquid supplied to the polishing surface at positions near the
polishing surface. The system may be constructed to control the
constant-rate valves with electric signals to vary the flow rates

25 of the abrasive liquid through the constant-rate valves, so that
the flow rate of the supplied abrasive liquid may be varied each

time a semiconductor wafer is polished, or a semiconductor wafer

is polished in a stepwise manner by combining various rotational
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If the flow rate of the abrasive liquid to be supplied
10 is not constant or the abrasive liquid is drawn from the tank
disposed outside of the polishing apparatus, then as shown in
FIG. 48, pumps 430 and 432 are provided in supply lines for the
abrasive liquid. The pumps 430 and 432 should preferably
comprise tubing pumps that are often used as medical equipment
15 because they are small in size and can conveniently be used. The
pumps 430 and 432 are effective to make the flow rate of the
supplied abrasive liquid constant, vary the flow rate of the
supplied abrasive liquid each time a semiconductor wafer is
polished, or polish a semiconductor wafer in a stepwise manner
20 by combining various rotational speeds and flow rates at
different stages.

In order to mix two or more kinds of abrasive liquid
or dilute the abrasive liquid with pure water immediately before
the abrasive liquid is supplied to the polishing surface, valves

25 440 and 441 may be added as shown in FIG. 46. Constant-ratevalves
and pressure sensors may be incorporated in lines connected to

these valves 440 and 441 for supplying the abrasive liquid at

a freely varied concentration.
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period of time to clean the supply lines each time the process
of polishing a semiconductor wafer is finished, or at certain
intervals while the polishing apparatus is waiting for a next
process to begin.
10 CLEANING OF THE SEMICONDUCTOR WAFER
FIG. 32 1is a schematic view showing a cleaning
operation of the semiconductor wafer and various devices for
handling the semiconductor wafer. The semiconductor wafers
which are transported by the rotary transporter 27, the pushers
15 30 and 30’, the lifters 29 and 29’, the top rings 32 and 33, and
the reversing devices 28 and 28’ are cleaned during their
transportation conducted after polishing. The semiconductor
wafer to which the abrasive liquid and the ground-off particles
are attached during polishing is cleaned in an early stage, and
20 unnecessary etching or oxidization by chemical component in the
abrasive liquid is prevented. If the abrasive liquid or the
ground-off particles are dried on the semiconductor wafer to
adhere to the semiconductor wafer firmly, then they aredifficult
to be removed by cleaning. Thus, the semiconductor wafer is
25 required to be transported to the cleaning apparatuses without
being dried. The five units for transporting the semiconductor
wafer are also required to be cleaned because they contact dirty

semiconductor wafers.
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semiconductor wafer to the top ring 32 or 33. The semiconductor
wafer which has been polished is transported form the top ring
32 or 33 to the rotary transporter 27 through the pusher 30 or
30’. The semiconductor wafer which has been polished has the
10 abrasive liquid or the ground-off particles attached thereto,
and hence the abrasive liquid or the ground-off particles tend
to be attached to the pusher 30 or 30’. Therefore, if the pusher
is not cleaned, the pusher contaminates subsequent semiconductor
wafers to be polished. Further, if the pusher is not cleaned
15 and is left as it is for a long period of time, the abrasive 1iquid
or the ground-off particles are solidified to form large grains
and such grains are attached to the semiconductor wafer. If the
semiconductor wafer is polished in this state, the semiconductor
wafer is damaged due to the attached grains. Therefore, it is
20 necessary to clean the pusher 30 or 30’, especially the stage
of the pusher 30 or 30’ for placing the semiconductor wafer
thereon.
As shown in FIG. 32, a cleaning liquid such as pure
water, chemicals, ionic water or ozone water is ejected from the
25 spray nozzles 1500. The cleaning is performed by ejecting the
cleaning liquid from the nozzles 1500, after the semiconductor

wafer 101 which has been polished is received by the pusher 30

or 30’, lowered, and then transferred to the rotary transporter
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transfer of the semiconductor wafer after polishing, the
semiconductor wafer to which the abrasive 1liquid or the
ground-off particles are attached is transported, and hence the
10 pins 201 and therearound are contaminated by the abrasive liquid
or the ground-off particles. The semiconductor wafer which has
been polished is transferred onto the pins 201 on the rotary
transporter 27 by way of the pusher 30 or 30’'. After the
semiconductor wafer is transferred to the rotary transporter 27,
15 a cleaning liquid such as pure water, chemicals, ionic water,
or ozone water 1is supplied to the upper and lower surfaces of
the semiconductor wafer to c¢lean both surfaces of the
semiconductor wafer. The spray nozzles 1501, 1502, 1503 and 1504
fixed to the polisher pans 80 and 80’ or the partition wall 24
20 are used to supply the cleaning liquid, and the semiconductor
wafer can be cleaned under a desired flow rate and a desired
pressure of thecleaning liquid, and adesired angle of the nozzle.
The cleaning of the upper and lower surfaces of the semiconductor
wafer is simultaneously conducted, and an air operating valve
25 for supplying a cleaning liquid may be shared. In this case,
a pipe is branched at the downstream side of the outlet of the
air operating valve, and the cleaning liquid from the branched

pipes may be supplied to the upper and lower surfaces of the
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is more intensively cleaned than the upper surface thereof.

5 Therefore, it 1is desirable that the nozzle for
supplying to the lower surface of the semiconductor wafer can
flow a larger amount of cleaning liquid than the nozzle for
supplying to the upper surface of the semiconductor wafer, or
the diameter of the pipe for supplying the cleaning liquid to

10 the lower surface of the semiconductor wafer is larger than that
of the pipe for supplying the cleaning liquid to the upper surface
of the semiconductor wafer. It may also be possible that two
air operating valves are discretely used for the upper surface
and the lower surface of the semiconductor wafer.

15 Further, when the rotary transporter 27 does not hold
the semiconductor wafer, the wafer support pins 201 may be cleaned
by the above nozzle for cleaning the semiconductor wafer.

The lifters 29 and 29’ transport the semiconductor
wafer between the reversing device 28 and 28’ and the rotary

20 transporter 27, respectively. The semiconductor wafer to be
polished is transferred to the reversing device 28 or 28’ by the
robot. The lifter 29 or 29’ transfers the semiconductor wafer
from the reversing device 28 or 28’ to the rotary transporter
27. The semiconductor wafer which has been polished is

25 transported by the rotary transporter 27 to the position above
the lifter 29 or 29’, and the semiconductor wafer is transferred
to the reversing device 28 or 28’ by the lifter 29 or 29’'. The

semiconductor wafer which has been polished is cleaned on the
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5 the semiconductor wafer may be contaminated. Therefore, the
stage 260 (see FIG. 30) for placing the semiconductor wafer
thereon is required to be cleaned in the intervals between the
transfer of the semiconductor wafer. 1In this case, the cleaning
liquid such as pure water or chemicals may be sprayed from the
10 spray nozzle 1505. Particularly, it is effective to start
cleaning of the polished semiconductor wafer 101 when the
semiconductor wafer is transferred to the reversing device 28
or 28', the lifter 29 or 29’ is lowered, and then the sensor 267
issues a signal indicative of the completion of lowering of the
15 lifter 29 or 29'.

The top rings 32 and 33 are contaminated by the
abrasive liquid or the ground-off particles in each polishing.
Therefore, it is necessary that the top rings 32 and 33 are cleaned
after removing the polished semiconductor wafer therefrom and

20 beforereceiving a subsequent semiconductor wafer to be polished.
After the semiconductor wafer is removed from the top ring 32
or 33, thewafer holding surface 32a or 33a is exposed. The wafer
holding surface 32a or 33a is cleaned to remove the abrasive
liguid or the ground-off particles before polishing the

25 subsequent semiconductor wafer, thereby preventing the abrasive
liquid or the ground-off particles from entering between the
wafer holding surface 32a or 33a and the semiconductor wafer.

As shown in FIG. 32, the cleaning liquid such as pure water,
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5 30’, thepatternsurfaceof the semiconductor wafer may be cleaned
by the cleaning liquid supplied from the nozzle 1506.

The reversing devices 28 and 28’ reverse a

semiconductor wafer during the transfer between the robot 20 and

21 and the lifter 30 and 30’, respectively. Since the polished

10 semiconductor wafer is subjected to only a simple cleaning

operation before it is transported to the reversing device 28

or 28’, while the semiconductor wafer stays in the reversing

device 28 or 28’, the cleaning liquid such as pure water,

chemicals, ionic water, or ozone water is supplied to the

15 semiconductor wafer from the spray nozzles 1507 and 1508. After

the polished semiconductor wafer is transferred to the reversing

device and reversed thereby, the semiconductor wafer faces the

pattern surface upwardly. The reversed semiconductor wafer

waits for the robot to which it will be transferred. In some

20 cases, the reversed semiconductor wafer waits for the robot for

a long period of time depending on processing time for polishing

or cleaning. In such cases, the supply of the cleaning liquid

is mainly to prevent the semiconductor wafer from being dried.

Among the cleaning apparatuses 5, 6, 22 and 23, in the case where

25 thecleaning time in one or more cleaning apparatuses is extremely

longer than the polishing time, the semiconductor wafer 101 may

stay in the stages 211 or 213 (see FIG. 31) on the rotary

transporter 27. In this case also, the spray nozzles 1503 and
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10 109< %gf&sghlcodg%g%or'wafer on the rotary transporter 27 from being
dried.

In the above, the cleaning in the rotary transporter

5 and the various units around the rotary transporter has been
described. In summary, the semiconductor wafer which has been
polished is cleaned in the following sequence:

1) cleaning on the top ring 32 or 33
2) cleaning on the rotary transporter 27

10 3) cleaning in the reversing device 28 or 28'

In order to prevent the semiconductor wafer frombeing
subjected to unnecessary etching or oxidization by the abrasive
liquid, it is desirable that the cleaning by chemicals 1is
conducted immediately after completing the polishing of the

15 semiconductor wafer. Therefore, it is more effective to clean
the semiconductor wafer on the top ring or the rotary transporter
by chemicals than pure water.

In contrast thereto, cleaning in the reversing device
is conducted for preventing the semiconductor wafer from being

20 dried rather than cleaning, because the semiconductor wafer is
cleaned beforehand to some degree.

Therefore, if semiconductor wafers are cleaned on the
top ring and the rotary transporter with chemicals, and in the
reversing device with pure water, then the semiconductor wafers

25 can be cleaned optimally at a minimized cost.

If a certain time elapses to clean semiconductor

wafers on the top ring and the rotary transporter, it directly

affects the processing time for semiconductor wafers. However,
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5 intensively in a short time, and to clean semiconductor wafers
in the reversing device with pure water at a rate enough to prevent
the semiconductor wafers from being dried, e.g., to clean
semiconductor wafers in the reversing device intermittently with
pure water.

10 According to the present invention, the polishing
apparatus can change transfer routes to comply with the required
cleaning processes for maintaining a desired number of cleaning
stages depending on various polishing processes without reducing
the processing capability per unit installation area, and also

15 to shorten the processing time of each of the cleaning processes
by assigning the cleaning process which needs a long period of
time to at least two cleaning apparatuses, for thereby increasing
the number of processed workpieces per unit time, i.e.,
throughput.

20 Furthermore, it is possible 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.

25 Moreover, inasmuch as polished workpieces can wait
while being processed in cleaning processes, a plurality of
cleaning processes having different processing times can be

performed parallel to each other on a plurality of polished
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to the cleaning processes.

5 In addition, since chambers in which cleanliness of
atmosphere is different from one another are separated by
partitions, the atmosphere in a contaminated chamber is prevented
from flowing into a clean chamber and hence from lowering the
cleanliness in the clean chamber.

10 FIG. 49 shows a layout of various components of a
polishing apparatus according to a second embodiment of the
present invention. As shown in FIG. 49, a polishing apparatus
according to the present invention comprises two rotatable
load-unload stages 501 each for placing awafer cassette 540 which

15 houses a number of semiconductor wafers. A transfer robot 502
having two hands is disposed at a position where the transfer
robot 502 can access the respective wafer cassettes 540 on the
respective load-unload stages 501.

The transfer robot 502 has two hands which are located

20 1in a vertically spaced relationship, and the upper hand is used
only for handling a clean and dry semiconductor wafer and the
lower hand is used only for handling a dirty and wet semiconductor
wafer. Two cleaning apparatuses 503 are disposed on both sides
of the transfer robot 502 for cleaning and drying the

25 semiconductor wafer which has been polished. The cleaning
apparatuses 503 are disposed at positions that can be accessed

by the hands of the transfer robot 502. Two reversing devices

504 and 505 for reversing semiconductor wafers are disposed at
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5 chucking a semiconductor wafer and a revers:Lng mechanism for

reversing the semiconductor wafer, and handles only a clean and

dry semiconductor wafer. The reversing device 505 has a rinsing

mechanism for cleaning a semiconductor wafer, in addition to the

chuck mechanism and the reversing mechanism, and handles only

10 adirty and wet semiconductor wafer. A transfer robot 506 having

two hands is disposed in such a manner that the transfer robot

506 and the transfer robot 502 are symmetric with respect to a

line L, interconnecting a center 504c of the semiconductor wafer

chucked by the reversing device 504 and a center 505c of the

15 semiconductor wafer chucked by the reversing device 505. The

transfer robot 506 is disposed at a position where the hands of

the transfer robot 506 can access the reversing devices 504 and

505 and stages of a rotary transporter 519. The two hands of

the transfer robot 506 are located in a vertically spaced

20 relationship, and the upper hand is used only for handling a clean

and dry semiconductor wafer and the lower hand is used only for
handling a dirty and wet semiconductor wafer.

Two cleaning apparatuses 507 for <cleaning a

seniconductor wafer which has been polished are disposed on both

25 sides of the transfer robot 506. Each of the cleaning

apparatuses 507 performs a cleaning process different from the

cleaning process in each of the cleaning apparatuses 503. The

cleaning apparatuses 507 are disposed at positions that can be
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5 at positlons where the hands of the transfer robots 508 can access
the cleaning apparatuses 507 and a stage of the rotary transporter
519.

The polishing apparatus has a housing 530 for

enclosing various apparatuses and components therein. The

10 housing 530 constitutes an enclosing structure. The interior

of the housing 530 is partitioned into a plurality of compartments

or chambers (including a polishing chamber and a cleaning

chamber). The cleaning chamber 530A extends from an area where

the two transfer robots 508 are located to an area where the

15 load-unload stages 501 are located. A partition wall 531 is

provided adjacent to the transfer robots 508 in the cleaning

chamber 530A, and a polishing chamber 530B is located at the

opposite side of the cleaning chamber 530A with respect to the

partition wall 531. In the polishing chamber 530B, two

20 turntables 509 and 510, and two top rings 512 are provided, and

one of the top rings 512 holds a semiconductor wafer and presses

the semiconductor wafer against the turntable 509 and the other

of the top ring 512 holds a semiconductor wafer and presses the
semiconductor wafer against the turntable 510.

25 FIG. 50 shows the relationship between the top ring

512 and the turntable 509 or 510. As shown in FIG. 50, the top

ring 512 is supported by a rotatable shaft 532 which is suspended

from a top ring arm 511. The top ring arm 511 is supported by
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provided in the top rlng arm 511. A polishing liquid supply
nozzle 513 is provided respectively for supplying a polishing
liquid to a central portion of the turntable 509 0or 510. Adresser
514 for dressing the turntable 509 or 510 is provided respectively
adjacent to the turntable 509 or 510. A polishing pad (polishing
cloth) or an abrading plate (fixed-abrasives) is attached to the
upper surface of the turntable 509 or 510.

Next, a pusher unit as a transferring device for
transferring semiconductor wafers between the transfer robots
506 and 508, and the top ring 512 will be described. The pusher
unit is disposed in a central portion of a space surrounded by
the two turntables 509, 510 and the three transfer robots 506
and 508. The pusher unit is of three types including two rotary
transporter types and one linearly movable table type. Next,
three types of the pusher unit will be described below.

1) ROTARY TRANSPORTER TYPE A

FIGS. 51 and 52 show a detailed structure of the rotary
transporter type A, and FIG. 51 is a plan view of the rotary
transporter type Aand FIG. 52 is an elevational view of the rotary
transporter type A. As shown in FIGS. 51 and 52, two pushers
517 are provided along swing loci of the top rings 512,
respectively. Each of the pushers 517 constitutes a dedicated
wafer transfer mechanism for transferring a semiconductor wafer

to or from the top ring 512. Each of the pusher 517 has an
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for transferring the semiconductor wafers between the pusher 517,
and the transfer robot 506 and the transfer robots 508 (see FIGS.
49, 51 and 52).

10 The rotary transporter 519 is rotatable horizontally
through 360°, and comprises an indexing mechanism and four stages
515, 516 for placing semiconductor wafers. The two stages 515
and the two stages 516 are positioned along a circle having a
certain radius from a rotation center of the rotary transporter

15 519 at equally angular intervals. The two stages 515 serve as
a load stage for placing the semiconductor wafer to be polished
and the two stages 516 serve as an unload stage for placing the
semiconductor wafer which has been polished. The stages 515 and
516 are not necessarily assigned to the load stage and the unload

20 stage, respectively.

As shown in FIG. 49, the rotation center of the rotary
transporter 519 is disposed at a position where the transfer robot
506, the transfer robots 508 and the top rings 512 can access
the respective stages 515 and 516. In this embodiment, the

25 rotary transporter 519, the turntables 509, 510 and the top rings
512 are arranged such that the distances between the rotating

shaft of the rotary transporter 519 and the rotating shafts of

the turntables 509, 510 are equal and the distances between the
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) chamber 530B. The cover 521 has an opening for allowing the
5 semiconductor wafers to pass therethrough so that the
semiconductor wafers are transferred to or from the rotary
transporter 519, and a shutter 518 is provided at the opening.
Cleaning nozzles 543 for supplying cleaning liquid to wafers to
clean the wafers are provided along wafer transfer routes to or
10 from the robots in the cover 521. Cleaning nozzles 542 for
supplying cleaning liquid to the top rings 512 after polishing
to clean them are provided on or adjacent to the pushers 517.
The cleaning nozzles 542 for cleaning the top rings 512 may be
used for preventing the top rings 512 from being dried while the

15 top rings do not perform a polishing process.

2) ROTARY TRANSPORTER TYPE B

FIGS. 53 and 54 show a detailed structure of the rotary
transporter type B, and FIG. 53 is a plan view of the rotary
transporter type B and FIG. 54 is an elevational viewof the rotary
20 transporter type B. As shown in FIG. 49, between the top rings
512 and the cleaning chamber 530A, there is provided a rotary
transporter 519 which constitutes a transfer mechanism for
transferring the semiconductor wafers between the top rings 512,
and the transfer robot 506 and the transfer robots 508. The
25 rotary transporter 519 is rotatable horizontally through 360°,
and has an indexing mechanism. The rotary transporter 519 has
four pushers 515, 516 constituting a wafer transfer mechanism

for transferring the semiconductor wafers to or from the top rings
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transporter 519. The two pushers 515 and the two pushers 516

are positioned along a circle having a certain radius from a

5 rotation center of the rotary transporter 519 at equally angular

intervals. The two pushers 515 serve as a load pusher for placing

the semiconductor wafer to be polished and the two pushers 516

serve as an unload pusher for placing the semiconductor wafer

which has been polished. The pushers 515 and 516 are not

10 necessarily assigned to the load pusher and the unload pusher,
respectively.

The pushers 515, 516 have an elevating mechanism so
that the pushers 515, 516 can move vertically between a wafer
transfer position for transferring the semiconductor wafers to

15 the top rings 512 and a supply position for supplying the
semiconductor wafers to the pushers 515, 516. As shown in FIG.
49, the rotation center of the rotary transporter 519 is disposed
at a position where the transfer robot 506, the transfer robots
508 and the top rings 512 can access the respective pushers 515

20 and 516. The cover 521, the shutter 518, the cleaning nozzles
for cleaning the semiconductor wafers, and the cleaning nozzles
for cleaning the top rings have the same structures as those in
type A, and hence description thereof will not be made.
3) LINEARLY MOVABLE TABLE TYPE

25 FIGS. 55 and 56 show a detailed structure of the
linearly movable table type, and FIG. 55 is a plan view of the
linearly movable table type and FIG. 56 is an elevational view

of the linearly movable table type. As shown in FIGS. 55 and
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semiconductor wafer to or from the top ring 512. Each of the
5 pusher 517 has an elevating mechanism so that the pusher 517 can
move vertically between a wafer transfer position for
transferring the semiconductor wafer to the top ring 512 and a
supply position for supplying the semiconductor wafer to the
pusher 517. Between the pushers 517 and the cleaning chamber
10 530A, there are provided two transfer mechanism 525 for
transferring the semiconductor wafers between the pushers 517,
and the transfer robot 506 and the transfer robots 508. One of
the transfer mechanisms 525 is provided for the turntable 509
and the other of the transfer mechanisms 525 is provided for the
15 turntable 510. The two transfer mechanisms 525 have a stage 515
and a stage 516, respectively. The stages 515 and 516 are located
above the pushers 517, respectively, and movable linearly and
individually in respective horizontal planes. The stage 515 is
a load stage for transferring the semiconductor wafer to the top
20 ring, and the stage 516 is an unload stage for receiving the
semiconductor wafer from the top ring 512. The two transfer
mechanisms 525 are linearly movable between the transfer position
to and from the top ring 512 and the transfer position for the
transfer robot 508 located in line with the pusher 517 and the
25 centrally located transfer robot 506. The transfer mechanisms
525 have two straight rails 526, respectively which are
positioned at different heights. Each of the rails 526 supports

the stage 515 or 516 which is slidable along the rail 526. The
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The stages 515 and 516 are movable along the rails 526,
5 respectively by a ball screw mechanism and a motor (not shown).
By this arrangement, when the two stages 515 and 516 move, the
positions of the two stages 515 and 516 can be replaced in plan.
The moving mechanism of the transfer mechanism 525 includes a
positional mechanism. When the stages 515 and 516 on which the
10 semiconductor wafers are placed move to wafer transfer positions
to the top rings 512, the pushers 517 located below the respective
top rings 512 push the semiconductor wafers upwardly to transfer
the semiconductor wafers to the respective top rings 512.
Conversely, when the stages 515, 516 on which the semiconductor
15 wafers are not placed move to the same positions, the pushers
517 receive the semiconductor wafers from the respective top
rings, and move downwardly for thereby placing the semiconductor
wafers on the respective stages 515 and 516.
The transfer mechanisms 525 are located in the
20 polishing chamber 530B. The partition wall for defining the
polishing chamber 530B has an opening for transferring the
semiconductor wafers to or from the transfer mechanisms 525, and
a shutter 518 is provided at the opening. Cleaning nozzles for
supplying cleaning liquid to wafers to clean them are provided
25 along wafer transfer routes to or from the robots in the chamber
530B. Cleaning nozzles for supplying cleaning liquid to the top

rings 512 after polishing to clean them are provided on or

adjacent to the pushers 517. The cleaning nozzles for cleaning
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wafers to be polished are housed in the wafer cassette 540, and
the wafer cassette 540 is placed on the load-unload stage 501.

After the whole processing conditions in the polishing apparatus

are inputted, the polishing apparatus starts automatic operation.

In this polishing apparatus, some polishing processes can be
performed, and in the following description, in the case where
the number of semiconductor wafers counted from the uppermost
position of the wafer cassette is odd, such odd numbers of the
semiconductor wafers are polished on the turntable 509 one after
another. Further, in the case where the number of semiconductor
wafers counted from the uppermost position of the wafer cassette
is even, such even numbers of the semiconductor wafers are
polished on the turntable 510 one after another. WNext, the
polishing processes will be described below.

In this case, with regard to the pusher unit, the
rotary transporter type A is basically described, and the rotary
transporter type B is described in parenthesis. Further, with
regard to the pusher unit of the linearly movable table type,
the rotary motion of the rotary transporter 519 is replaced with
the linear motion of the table, and other motions are the same
as the rotary transporter types A and B.

1. The 1load-unload stage 501 is angularly

positionally adjusted, and the wafer cassette 540 turns its front
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5 the semiconductor wafer in the wafer cassette 540 under vacuum,
and takes out the semiconductor wafer from the wafer cassette
540. In this case, in the transfer robot 502, the hand for
handling a clean semiconductor wafer is used.

3. The transfer robot 502 adjusts again its angular

10 position and height position while the transfer robot 502 holds
the semiconductor wafer, and transfers the semiconductor wafer
to the reversing device 504.

4. The reversing device 504 chucks the semiconductor
wafer transferred from the transfer robot 502, and after it is

15 confirmed that the semiconductor wafer is normally chucked, the
semiconductor wafer is rotated through 180° to make the surface
thereof to be polished facing downward.

5. After it is confirmed that the reversing device
504 is normally rotated through 180°, the transfer robot 506
20 adjusts its angular position and height position. Thereafter,
the chuck of the reversing device 504 is opened and the hand of
the transfer robot 506 receives the semiconductor wafer from the
reversing device 504. In this case, in the transfer robot 506,

the hand for handling a clean semiconductor wafer is used.
25 6. The transfer robot 506 adjusts again its angular
position and height position, and after it is confirmed that the
semiconductor wafer is not placed on the stage 515 (pusher 515)

of the rotary transporter 519, the shutter 518 is opened and the
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is transferred to the stage 515 (pusher 515), the shutter 518
is closed and the rotary transporter 519 is rotated through 90°
5 or 270° to allow the stage 515 (pusher 515) to move to a wafer
transfer position to the top ring 512.
8. After it is confirmed that the stage 515 (pusher
515) moves to a position where the top ring 512 can access the
stage 515, the pusher 517 is elevated to receive the semiconductor
10 wafer from the stage 515, and further elevated to chuck the top
ring 512 (the pusher 515 is elevated to chuck the top ring 512).
Thereafter, the stage of the pusher 517 on which the semiconductor
wafer is placed is further elevated, the backside surface of the
semiconductor wafer contacts the wafer holding surface of the
15 top ring 512, and at the same time, the top ring 512 holds the
semiconductor wafer under vacuum.
9. After it is confirmed that the top ring 512 holds
the semiconductor wafer normally under vacuum, the pusher 517
is lowered. After it is confirmed that lowering of the pusher
20 517 is completed, the rotary transporter 519 is rotated in the
direction opposite to the above rotating direction through 90°
or 270°. At this time, the unload stage 516 (pusher 516) is
located at a wafer transfer position from the top ring 512.
Further, at the same time that the rotary transporter 519 is
25 rotated, the rotating shaft 533 for supporting the top ring arm
511 is rotated, and top ring 512 moves to a polishing position
on the turntable 509.

10. After it is confirmed that the top ring 512 moves

119



109<10%&' ()-!aYF+ $10%& ()-!'fYF+ $10% & ()-3Q<}[<{\: 1

1001 # $10%&' () -s! Xl # $10%& ()-s!10%& ()-! Nt $10%& ()-Y $109%& () - ! N SSI/0PR3
()-1 s vwxyavk@l 10' 10 10

10@®<109&' ()-f8!'10%&k' ()-610%& ()-13+ $10%& ()-Y !SI 3+ $10%&' () - Y BAEVK@

110 10l 109 O M0, Ot OB (e QU e SHPRLD 1008, Lzl
512 are rotated in the same direction at predetermined speeds,
and a polishing liquid is supplied onto the turntable 509 from
the polishing liquid supply nozzle 513 in a predetermined kind

5 and amount. Thereafter, the top ring 512 is lowered, and after
it is confirmed that the top ring 512 reaches the turntable 509,
the semiconductor wafer is pressed against the turntable 509 by
the top ring 512 under a predetermined pressure and the
semiconductor wafer is polished for a predetermined time. The

10 above predetermined speed, kind, amount, pressure, time, and the
like are inputted in advance. While the semiconductor wafer is
polished, a subsequent semiconductor wafer to be polished is
transferred in the same manner described above, and the
subsequent semiconductor wafer is transferred to the load stage

15 515 (pusher 515).

11. After polishing of the semiconductor wafer 1is
completed, the supply of the polishing liquid from the polishing
liquid supply nozzle 513 is stopped, and the top ring 512 holds
the semiconductor wafer under vacuum. After it is confirmed that

20 the semiconductor wafer is held by the top ring 512 under vacuum,
the shaft 533 for supporting the top ring arm 511 is rotated so
that the top ring 512 moves to a position where the top ring 512
projects from the outer periphery of the turntable 509 by about
half.

25 12. After it is confirmed that the top ring 512
projects from the outer periphery of the turntable 509 by about

half, the shaft 533 for supporting the topringarm511 is rotated,

and at the same time, the top ring 512 moves to a wafer transfer
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stage 516 (pusher 516) is located at the wafer transfer position

from the top ring 512 because the rotary transporter 519 remains
5 in the state of the above step 9.
13. After it is confirmed that the top ring 512 is
positioned above the pusher 517 (pusher 516), the pusher 517
(pusher 516) is elevated to allow the pusher 517 (pusher 516)
to chuck the top ring 512, and at the same time, the vacuum is
10 shut off. Then, air or nitrogen and pure water are blown from
the lower surface of the top ring 512, and the semiconductor wafer
is removed from the top ring 512 and placed on the pusher 517
(pusher 516).
14. After the semiconductor wafer is removed from the
1s top ring 512, the pusher 517 is lowered to a position below the
stage (the pusher 516 is lowered to a position where the transfer
robot 508 can transfer the semiconductor wafer).
15. The pusher 517 (pusher 516) is lowered, and after
it is confirmed that the semiconductor wafer is placed on the
20 stage 516 (pusher 516), the rotary transporter 519 is rotated
through 90° or 270°. Thus, a subsequent semiconductor wafer,
to be polished, which has been transferred to the stage 515
(pusher 515) moves to a wafer transfer position to the top ring
512, and is transferred in the same manner as described above
25 and polished. At the same time, pure water (deionized water)
is ejected from the rinsing nozzles to clean the top ring 512,
and the pure water (deionized water) is supplied to the wafer

placed on the stage 516 for preventing the wafer from drying.
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turntable 509 or 510.

5 16. After the subsequent semiconductor wafer is
transferred to the top ring 512, the rotary transporter 519 is
rotated, and after it is confirmed that the stage 516 (pusher
516) moves to a position that can be accessed by the transfer
robot 508, the shutter 518 is opened and the transfer robot 508

10 adjusts its angular position and height position to receive the
semiconductor wafer from the stage 516 (pusher 516).

17. After the transfer robot 508 receives the
semiconductor wafer from the stage 516 (pusher 516), the shutter
518 is closed and the transfer robot 508 adjusts its angular

15 position and height position to transfer the semiconductor wafer
to the cleaning apparatus 507, and at the same time, the cleaning
apparatus 507 chucks the semiconductor wafer.

18. After it is confirmed that the cleaning apparatus
507 chucks the semiconductor wafer normally, a primary cleaning

20 of the polished semiconductor wafer is conducted.
19. After the cleaning process of the cleaning
apparatus 507 is conducted, the transfer robot 506 moves to a
position where the transfer robot 506 can access the cleaning
apparatus 507, and at the same time, the transfer robot 506
25 adjusts its angular position and height position and receives
the semiconductor wafer by the hand. In this case, in the
transfer robot 506, the hand for handling a dirty semiconductor

wafer is used.
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5 21. After it is confirmed that the reversing device
505 chucks the semiconductor wafer normally, pure water is
ejected from the rinsing nozzles attached to the reversing device
505 to prevent the semiconductor wafer from being dried. At the
same time, the reversing device 505 is rotated through 180° to

10 make the polished surface of the semiconductor wafer facing
upward.

22. After it is confirmed that the reversing device
505 is rotated normally through 180°, the transfer robot 502
adjusts its angular position and height position to receive the

15 semiconductor wafer from the reversing device 505 by the hand,
and at the same time, the reversing device 505 opens the chuck
mechanism. In this case, in the transfer robot 502, the hand
for handling a dirty semiconductor wafer is used.

23. The transfer robot 502 adjusts its angular

20 position and height position, and transfers the semiconductor
wafer to the cleaning apparatus 503, and at the same time, the
cleaning apparatus 503 chucks the semiconductor wafer.

24. After it is confirmed that the cleaning apparatus
503 chucks the semiconductor wafer normally, a secondary cleaning

25 of the polished semiconductor wafer is conducted.

25. After cleaning of the semiconductor wafer by the
cleaning apparatus 503 is completed, the transfer robot 502

adjusts its angqular position and height position to receive the
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5 position and height position, and transfers the semiconductor
wafer to the wafer cassette 540 in which the polished
semiconductor wafer is returned to its original position stored
before polishing.

27. Even numbers of the semiconductor wafers counted

10 fromthe uppermost positionof thewafer cassette after the second
semiconductor wafer are transferred to the turntable 510,
polished, cleaned and returned to the wafer cassette one after
another in the same manner as described above.

Next, the operation of the pusher unit of the rotary

15 transporter typeAwill bedescribed belowwith reference to FIGS.
57 and 58. FIG. 57 is a plan view showing the relationship of
the top ring, therotary transporter, the pushers and the transfer
robots, and FIGS. 58A through 58D are views showing the manner
in which the pusher is operated.

20 As shown in FIG. 57, the semiconductor wafer 602 to
be transferred to the top ring 512 is transferred to the rotary
transporter 519 from the direction shown by an arrow 710 by the
transfer robot 506. The semiconductor wafer is placed on
shoulders of pins 601 fixed to the rotary transporter 519 by the

25 robot hand 660. At this time, the wafer holding portion of the
robot hand 660 and the pins 601 contact the semiconductor wafer
602 at different positions of the outer periphery of the

semiconductor wafer 602. Thereafter, the rotary transporter 519
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wafer 602 is moved to a transfer position 715 to the top ring
512 and positioned above the pusher 517.
FIG. 58A shows the state in which the semiconductor
5 wafer 602 is placed on the rotary transporter 519 and transferred
to a position above the pusher 517. In FIG. 58A, the top ring
512 is positioned above the rotary transporter 519, and the pusher
517 is positioned below the rotary transporter 519.
Next, the pusher 517 is elevated by an air cylinder
10 605 to push the semiconductor wafer 602 placed on the shoulders
of the pins 601 upwardly, and the semiconductor wafer 602 is
transferred to the stage 606 of the pusher 517. At this time,
the stage 606 contacts the semiconductor wafer 602 at a position
different from positions where the pins 601 contact the
15 semiconductor wafer 602, but the contacting portion between the
stage 606 and the semiconductor wafer 602 is common partly to
a position where the robot hand 660 contacts the semiconductor
wafer 602. FIG. 58B shows the state in which the air cylinder
605 of the pusher 517 is operated, and the semiconductor wafer
20 602 on the rotary transporter 519 contacts the stage 606 of the
pusher 517. At this time, a centering guide 607 and a centering
guide 608 of the pusher 517 contact with each other, and hence
the stage 606 and the stage 609 are located at a fixed position.
FIG. 58C shows the state in which the air cylinder
25 605 is further operated to push the semiconductor wafer 602 from
the rotary transporter 519 upwardly, and the stage 609 contacts
the top ring 512. When the stage 606 receives the semiconductor

wafer 602 from the rotary transporter 519, the centering guide
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guides which are perpendicularly provided to each other in

5 section A (see FIG. 58A).

A guide 610 of the stage 609 has a tapered surface,
and when the top ring 512 contacts the guide 610, the pusher 517
is guided so that top ring 512 is positioned in the guide 610.
That is, the pusher 517 has a function for adjusting the position

10 of the pusher 517 with respect to the top ring 512. In order
to cushion impact caused by contact between the stage 609 and
the top ring 512, the springs 611 and 612 are incorporated, and
a shock absorber 613 is incorporated to adjust a contact position
between the stage 609 and the top ring 512.

15 FIG. 58D shows the state in which the air cylinder
614 is further operated from the state shown in FIG. 58C to elevate
the stage 606 on which the semiconductor wafer 602 is placed,
and the semiconductor wafer 602 contacts the holding surface of
the top ring 512. Even in this state, the springs 611 and 612

20 have such a function that the stage 606 does not press the
semiconductor wafer 602 against the top ring 512 under a pressure
more than necessary.

By a series of operations described above, the
semiconductor wafer 602 on the rotary transporter 519 is

25 transferred to the top ring 512.

In the case where the semiconductor wafer 602 is
transferred from the top ring 512 to the rotary transporter 519,

the pusher 517 is operated in the state shown in FIG. 58C, and
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the top ring 512, the pusher 517 is operated in the order of FIG.
58C, FIG. 58B and FIG. 58A in a series of operations which are
reverse to a series of operations inwhich the semiconductor wafer
is held by the top ring under vacuum. In this manner, the
semiconductor wafer 602 held by the top ring 512 under vacuum
is transferred to the rotary transporter 519. At this time, the
semiconductor wafer 602 is placed on the pins 601 of the rotary
transporter 519. Thereafter, the rotary transporter 519 is
rotated by the motor 700 to a wafer removing position, and then
the semiconductor wafer 602 is transferred in the direction shown
by an arrow 711 by the robot hand 680 of the transfer robot 508.

FIG. 59 is a plan view showing a modified embodiment
of the polishing apparatus according to the present invention.

In this embodiment, two load pushers 515 are disposed
along a diagonal line of the rotary transporter 519, and two
unload pushers 516 are disposed along another diagonal line of
the rotary transporter 519. The total of four pushers 515 and
516 are provided on the rotary transporter 519.

FIGS. 60 through 64 are diagrams illustrative of a
process of polishing a semiconductor wafer with the polishing
apparatus shown in FIGS. 49 and 59. To be more specific, FIGS.
60 through 64 show a process in which a semiconductor wafer is
taken out from a wafer cassette CS1, polished, cleaned, and
returned to the wafer cassette CS1, and a process in which a
semiconductor wafer is taken out from another wafer cassette CS2,

polished, cleaned, and returned to the wafer cassette CS2. 1In
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by RB1, RB2, RB3 and RB4, the cleaning apparatuses 503 and 507

are represented by CL1-1, CL1-2, CL2-1 and CL2-2, and the
5 reversing devices 504 and 505 are represented by T. ovl and T.

ov 2, the turntables 509 and 510 are represented by TT1 and TTZ2,

the top rings 512 are represented by TR1 and TR2, the load stages

(or pushers) of the rotary transporter 519 are represented by

In-1L and In-2L, and the unload stages (or pushers) of the rotary
10 transporter 519 are represented'by In-1UL and In-2UL.

As shown in FIGS. 60 through 64, one semiconductor
wafer is processed in the following route: the wafer cassette
(CS1) > the transfer robot (RB1) —> the reversing device (T. ovl)
—> the transfer robot (RB2) — the load stage (or pusher) (In-

15 1L)—> the topring (TR1)—> the turntable (TT1)—> theunload stage
(or pusher) (In-1UL) = the transfer robot (RB3) —> the cleaning
apparatuse (CL1l-1) = the transfer robot (RB2) —> the reversing
device (T. ov2) —> the transfer robot (RBl) —> the cleaning
apparatus (CL2-1) — the transfer robot (RBl) —> the wafer

20 cassette (CSl).

The other semiconductor wafer is processed in the
following route: the wafer cassette (CS2) = the transfer robot
(RB1) > the reversing device (T. ovl) = the transfer robot (RB2)
-> the load stage (or pusher)(In-2L) —> the top ring (TR2) —> the

25 turntable (TT2) > the unload stage (or pusher) (In-2UL) —> the
transfer robot (RB4) —> the cleaning apparatuses (CLl-2) —> the
transfer robot (RB2) —> the reversing device (T. ov2) —> the

transfer robot (RB1l) —> the cleaning apparatus (CL2-2) —> the
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5 remaining two stages transfer the semiconductor wafer to be
supplied to the turntable 510. The wafer which is polished by
the turntable 509 and the wafer which is polished by the turntable
510 are commonly handled by the rotary transporter 519 and the
robot 506, the robot 502, and the reversing devices 504, 505.

10 FIG. 65 shows a layout of various components of a
polishing apparatus according to a third embodiment of the
present invention. As shown in FIG. 65, a polishing apparatus
according to the present invention comprises two rotatable
load-unload stages 501 each for placing awafer cassette 540 which

15 houses a number of semiconductor wafers. A transfer robot 502
having two hands is disposed at a position where the transfer
robot 502 can access the respective wafer cassettes 540 on the
respective load-unload stages 501.

The transfer robot 502 has two hands, one of which

20 is used only for handling a clean semiconductor wafer and the
other of which is used only for handling a dirty semiconductor
wafer. Two cleaning apparatuses 503 are disposed on both sides
of the transfer robot 502 for cleaning and drying the
semiconductor wafer which has been polished. The cleaning

25 apparatuses 503 are disposed at positions that can be accessed
by the hands of the transfer robot 502. Two reversing devices
504 and 505 for reversing semiconductor wafers are disposed at

positions which are symmetric about a center 502c of the transfer
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O 5 reversing the semiconductor wafer, and handles only a clean
semiconductor wafer. The reversing device 505 has a rinsing
mechanism for cleaning a semiconductor wafer, in addition to the
chuck mechanism and the reversing mechanism, and handles only

a dirty semiconductor wafer. A transfer robot 506 having two

10 hands is disposed in such a manner that the transfer robot 506
and the transfer robot 502 are symmetric with respect to a line

L, interconnecting a center 504c of the semiconductor wafer
chucked by the reversing device 504 and a center 505c of the
semiconductor wafer chucked by the reversing device 505. The

15 transfer robot 506 is disposed at a position where the hands of
the transfer robot 506 can access the reversing devices 504 and
505. The transfer robot 506 has the two hands, one of which is
used only for handling a clean semiconductor wafer and the other

of which is used only for handling a dirty semiconductor wafer.

20 Two cleaning apparatuses 507 for cleaning a
semiconductor wafer which has been polished are disposed on both
sides of the transfer robot 506. Each of the cleaning
apparatuses 507 performs a cleaning process different from the
cleaning process in each of the cleaning apparatuses 503. The

25 cleaning apparatuses 507 are disposed at positions that can be
accessed by the hands of the transfer robot 506. Two transfer
robots 508 having a single hand are disposed at the opposite sides

of the reversing devices 504, 505 with respect to the respective
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5 a rinsing mechanism. In order to prevent rinsing water from
being scattered around, a cover is provided to enclose the wafer
station 520, and has three shutters on three side surfaces.

The polishing apparatus has a housing 530 for
enclosing various apparatuses and components therein. The

10 housing 530 constitutes an enclosing structure. The interior
of the housing 530 is partitioned into a plurality of compartments
or chambers (including a polishing chamber and a cleaning
chamber). The cleaning chamber 530A extends from an area where
the two transfer robots 508 are located to an area where the

15 load-unload stages 501 are located. A partition wall 531 is
provided adjacent to the transfer robots 508 in the cleaning
chamber 530A, and a polishing chamber 530B is located at the
opposite side of the cleaning chamber 530A with respect to the
partition wall 531. In the polishing chamber 530B, two

20 turntables 509 and 510, and two top rings 512 are provided, and
one of the top rings 512 holds a semiconductor wafer and presses
the semiconductor wafer against the turntable 509 and the other
of the top ring 512 holds a semiconductor wafer and presses the
semiconductor wafer against the turntable 510.

25 In the polishing chamber 530B, two rotary
transporters 519 are provided so as to correspond to the two top
rings 512, respectively. Each of the rotary transporter 519 has

a load pusher 515 for transferring a semiconductor wafer to the
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having a certain radius from a rotation center of the rotary
5 transporter 519 at equally angular intervals. A set of the load
pusher 515 and the unload pusher 516 are provided on the rotary
transporter 519. That is, the load pusher 515 and the unload
pusher 516 are prepared for each of the turntables 509 and 510.
By rotating the index table 519 for supporting the respective
10 pushers, the load pusher 515 and the unload pusher 516 can move
to a first position where they can transfer the semiconductor
wafer to or from the transfer robot 508, and a second position
where they can transfer the semiconductor wafer to or from the
top ring 512. The load pusher 515 moves to substantially the
15 same position as the unload pusher 516, and at the same time,
the unload pusher 516 moves to substantially the same position
as the load pusher 515. Thus, the top ring 512 and the transfer
robot 508 can access simultaneously the load pusher and the unload
pusher. Further, the two rotary transporters 519 can be

20 controlled independently from each other.
Further, the load pusher 515 and the unload pusher
516 have an elevating mechanism so that they can access the top
ring 512 and the transfer robot 508. The load pusher 515 has
an automatic centering mechanism which is operated only when the
25 load pusher 515 is elevated to reach the top ring 512 for thereby
transferring the semiconductor wafer. The load pusher 515 is
movable within such an area that an installation error of the

top ring 512 can be absorbed, and hence the load pusher 515 can
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5 The unload pusher 516 has an automatic centering
mechanism which is operated only when the unload pusher 516 is
elevated to reach the top ring 512 for thereby receiving the
semiconductor wafer. The unload pusher 516 is movable within
such an area that an installation error of the top ring 512 can

10 be absorbed, and hence the unload pusher 516 can receive the
semiconductor wafer from the top ring 512. Further, when the
transfer robot 508 receives the semiconductor wafer from the
unload pusher 516, the unload pusher 516 is located at a lowermost
position and is fixed to be stationary. The pushers 515 and 516

15 have substantially the same structure and are operated in the
same manner as that shown in FIGS. 58A through 58D.

Rinsing nozzles for supplying cleaning liquid to
wafers are provided at the first position to clean the wafers
transferred from the top ring 512. Cleaning nozzles for

20 supplying cleaning liquid to the top rings 512 are provided at
the second position for cleaning the top ring 512 which releases
the semiconductor wafer. Sensors are provided at the first and
second positions for detecting whether the semiconductor wafer
exists or not. The partition wall has openings to allow the

25 semiconductor wafer to pass therethrough at a position between
the load pusher 515 and the transfer robot 508 and a position

between the unload pusher 516 and the transfer robot 508, and

shutters 518 are provided at the openings.
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Ll L R ﬁa%%ggﬁcsg%oc{f&fgoo a1 66, the top
ring 512 is supported by a rotatable shaft 532 which is suspended
from a top ring arm 511. The top ring arm 511 is supported by
5 a rotating shaft 533 which is angularly positionable, and hence
the top ring 512 can access the turntable 509 or 510. Each of
the top rings 512 can press the semiconductor wafer against the
turntable 509 or 510 under a desired pressure by an air cylinder
provided in the top ring arm 511. A polishing liquid supply
10 nozzle 513 is provided for supplying a polishing liquid to a
central portion of the turntables 509 or 510. A dresser 514 for
dressing each of the turntables 509 and 510 is provided adjacent
to the turntable 509 or 510. A polishing cloth or an abrading
plate (a fixed-abrasive plate) is attached to the upper surface
15 of the turntable 509 or 510. The rotary transporter 519 having
the load pusher 515 and the unload pusher 516 is provided adjacent

to the rotating shaft 533 of the top ring 512.
Next, the operation of the polishing apparatus having
the above structure will be described below. Semiconductor
20 wafers to be polished are housed in the wafer cassette 540, and
the wafer cassette 540 is placed on the load-unload stage 501.
After the whole processing conditions in the polishing apparatus
are inputted, thepolishing apparatus starts automatic operation.
In this polishing apparatus, some polishing processes can be
25 performed, and in the following description, in the case where
the number of semiconductor wafers counted from the uppermost
position of the wafer cassette is odd, such odd numbers of the

semiconductor wafers are polished on the turntable 509 one after
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wafers counted from the uppermost position of the wafer cassette

is even, such even numbers of the semiconductor wafers are
polished on the turntable 510 one after another. Next, the

5 polishing processes will be described below.

1. The load-unload stage 1 is angularly positionally
adjusted, and the wafer cassette 540 turns its front face to the
direction in which the transfer robot 502 can transfer the
semiconductor wafers to or from the wafer cassette 540.

10 2. The transfer robot 502 adjusts its angular position
and height position, and the hand of the transfer robot 502 holds
the semiconductor wafer in the wafer cassette 540 under vacuum,
and takes out the semiconductor wafer from the wafer cassette
540. In this case, in the transfer robot 502, the hand for

15 handling a clean semiconductor wafer is used.

3. The transfer robot 502 adjusts again its angular
position and height position while the transfer robot 502 holds
the semiconductor wafer, and transfers the semiconductor wafer
to the reversing device 504.

20 4. The reversing device 504 chucks the semiconductor
wafer transferred from the transfer robot 502, and after it is
confirmed that the semiconductor wafer is normally chucked, the
semiconductor wafer is rotated through 180° to make the surface
thereof to be polished facing downward.

25 5. After it is confirmed that the reversing device
504 is normally rotated through 180°, the transfer robot 506
adjusts its angular position and height position. Thereafter,

the chuck of the reversing device 504 is opened and the hand of
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the hand for handling a clean semiconductor wafer is used.
6. The transfer robot 506 adjusts again its angular
5 position and height position and transfers the semiconductor
wafer to the wafer station 520. After it is confirmed that the
semiconductor wafer is transferred to the wafer station 520
normally, in the case where the load pusher 515 is located in
the first position and the semiconductor wafer is not placed on
10 the load pusher 515, the shutter 518 is opened and the
semiconductor wafer is transferred to the load pusher 515.
7. After it is confirmed that the semiconductor wafer
is transferred to the load pusher 515, the rotary transporter
519 is rotated to allow the load pusher 515 to move to a second
15 position, i.e. a wafer transfer position to the top ring 512.
8. After it is confirmed that the load stage 515 moves
to the wafer transfer position, the load pusher 515 is elevated
to chuck the outer periphery of the top ring 512. Thereafter,
the stage on which the semiconductor wafer is placed is further
20 elevated, and the backside surface of the semiconductor wafer
contacts the wafer holding surface of the top ring 512. At this
time, a sock absorber using a spring provided at the lower part
of the stage is operated to prevent the semiconductor wafer from
being damaged. The load pusher 515 1is elevated by a
25 predetermined distance, and stopped. Then, the top ring 512
holds the semiconductor wafer under vacuum.
9. After it is confirmed that the top ring 512 holds

the semiconductor wafer normally under vacuum, the rotating shaft
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to the polishing position, the turntable 509 which has been
rotated at an idling speed and the top ring which has been stopped
are rotated in the same direction at predetermined speeds, and
a polishing liguid is supplied onto the turntable 509 from the
polishing liquid supply nozzle 513 in a predetermined kind and
amount. Thereafter, the top ring 512 is lowered, and after it
is confirmed that the top ring 512 reaches the turntable 509,
the semiconductor wafer is pressed against the turntable 509 by
the top ring 512 under a predetermined pressure and polished for
a predetermined time. The above predetermined speed, kind,
amount, pressure, time, and the like are inputted in advance.
After this polishing process, a further polishing process may
be carried out while different polishing liquid is supplied or
liquid containing no solid material is supplied.

11. After polishing of the semiconductor wafer is
completed, the supply of the polishing liquid from the polishing
liquid supply nozzle 513 is stopped, and the top ring 512 holds
the semiconductor wafer under vacuum. The shaft 533 for
supporting the top ring arm 511 is rotated so that the top ring
512 moves to a position where the top ring 512 projects from the
outer periphery of the turntable 509 by about half. Next, the
top ring 512 is raised, and the top ring 512 is further rotated
to the second position.

12. After it is confirmed that the top ring 512 is

located above the second position, the unload pusher 516 is raised
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semiconductor wafer in the unload pusher 516 is located so as
to keep a certain gap between the stage and the semiconductor
5 wafer held by the top ring 512. Next, the top ring 512 shuts
off vacuum, blows air or nitrogen and pure water to remove the
semiconductor wafer therefrom and transfers the semiconductor
wafer onto the pusher 516.

13. After the semiconductor wafer is removed from the

10 top ring 512, the unload pusher 516 is lowered.

14. The unload pusher 516 is lowered, and after it
is confirmed that the semiconductor wafer is placed on the unload
pusher 516, the rotary transporter 519 is rotated to move the
unload pusher 516 to the first position. In this state, pure

15 water is ejected from the rinsing nozzles 542 to clean the top
ring 512, and at the same time, a cleaning liquid is ejected from
the rinsing nozzles 543 to clean the semiconductor wafer. At
this time, a semiconductor wafer to be polished has been
transferred to the load pusher 515 by the transfer robot 508.

20 Further, the load pusher 515 is located at the second position,
and pure water is ejected from the rinsing nozzle 544 to the
semiconductor wafer for rinsing pure water which has fallen
thereon. Therefore, a polishing process is carried out in the
same manner as described above.

25 15. After rinsing of the top ring 512 and the
semiconductor wafer is completed, the shutter 518 is opened and
the transfer robot 508 adjusts its angular position and height

position to receive the semiconductor wafer from the unload
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second position.

5 16. After the transfer robot 508 receives the
semiconductor wafer from the unload pusher 516, the transfer
robot 508 adjusts its angular position and height position to
transfer the semiconductor wafer to the cleaning apparatus 507,
and at the same time, the cleaning apparatus 507 chucks the

10 semiconductor wafer.

17. After it is confirmed that the cleaning apparatus
507 chucks the semiconductor wafer normally, a primary cleaning
of the polished semiconductor wafer is conducted to clean both
surfaces of the semiconductor wafer.

15 18. After the cleaning process of the cleaning
apparatus 507 is completed, the transfer robot 506 adjusts its
angular position and height position and receives the
semiconductor wafer by inserting the hand into the cleaning
apparatus 507 through another opening. In this case, in the

20 transfer robot 506, the hand for handling a dirty semiconductor
wafer is used.

19. The transfer robot 506 adjusts again its angular
position and height position and transfers the semiconductor
wafer to the reversing device 505, and at the same time, the

25 reversing device 505 chucks the semicénductor wafer.

20. After it is confirmed that the reversing device
505 chucks the semiconductor wafer normally, pure water is

ejected from the rinsing nozzles attached to the reversing device
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505 is rotated normally through 180°, the transfer robot 502

adjusts its angular position and height position to receive the
semiconductor wafer from the reversing device 505 by the hand,
and at the same time, the reversing device 505 opens the chuck

10 mechanism. In this case, in the transfer robot 502, the hand
for handling a dirty semiconductor wafer is used.

22. The transfer robot 502 adjusts its angular
position and height position, and transfers the semiconductor
wafer to the cleaning apparatus 503, and at the same time, the

15 cleaning apparatus 503 chucks the semiconductor wafer.

23. After it is confirmed that the cleaning apparatus
503 chucks the semiconductor wafer normally, a secondary cleaning
of the polished semiconductor wafer is conducted.

24 . After cleaning of the semiconductor wafer by the

20 cleaning apparatus 503 is completed, the transfer robot 502
adjusts its angular position and height position to receive the
semiconductor wafer from the cleaning apparatus 503 by the hand.
In this case, in the transfer robot 502, the hand for handling
a clean semiconductor wafer is used.

25 25. The transfer robot 502 adjusts again its angular
position and height position, and transfers the semiconductor
wafer to the wafer cassette 540 in which the polished

semiconductor wafer is returned to its original position stored

140



"10%& ()-H JEJJJJaBg\ =

10! #" 109& ()-!"10%& ()-1 MB1OY%& ()-&" 109%& ()-!Sl " $10%& ()-s!10%& ()13t IKK8lax
LLL}~A?g\ = i
100112 $10%&' () 0109& () " 100& () -, "10%& ()-!1\19% $10%& ()-!\19% $10%& ()- LM

1o<100/&'(%) %Jﬁ/ﬁ;é %gﬁRﬁ <5 @O0% ()- 10 10

oVBL0%! ?;/&SY) 209" %%ﬁﬁ%i%ﬁ?ﬁfo Fletem sy, P e -
10 10 103051 | /&,()_/go%m&, 5 SIH L) < 1006 Ll Ta 0G0

10! #109& () - 111 'S %&' ) - #10%&' 0)-y! #10%3e&' ()-yX

X3Z[ [!["deth et dP! | fa%@f& dde 18adlferre ntable 51

10<109@&' ()-1T11% $100& ()-'al | 9% $10%& ()~ al fosS1058° () Boi M el ] ’\}’\<dY

10!! Sgbgﬁég/&ﬁéd&|d\ﬁd% @ reltNEheURL ) thé Mo Jod FERWX &nle a¥R%E () -V
a VA

10%& () - 'AndLO%RN (Dhe M dndb Do) -dsX|de %R )ablHEOIR'TH) this' MEERYE () - &
b bbbcDcyc-djH: 10; 1!11 " $10%&' () - 109& () -#10%& ()-!#10% & ()-s' 10%& () -
10 10- dhdckeedfd Y2hig 512 is moved in the direction opposite to the top
101 # $109%& ()-s! X # $109%& ()-s! 109 ()-1" "$109%& ()-f!Sl " "$10%& ()-fl $109%&
() - f guhyhizhad| hhE for tive | tapnioakel €)569 109&' ()- 10 10
In the operations described in the steps 1 to 26 and
10 described in the first embodiment, the odd numbers of
semiconductor wafers are assigned to the turntable 509 and the
even numbers of semiconductor wafers are assigned to the
turntable 510. However, the software may be provided so that
the semiconductor wafers in one wafer cassette are assigned to
15 the turntable 509, and the semiconductor wafers in another wafer
cassette are assigned to the turntable 510. Further, two or more
wafer cassettes may be assigned to each of the turntables, or
the polishing apparatus may have such a structure that the
semiconductor wafers are processed one by one.
20 Although the pushers are provided on the rotary
transporter in the embodiment shown in FIG. 66, the pushers may
be provided below the rotary transporter in the same manner as
the embodiment shown in FIG. 52. Further, the rotary transporter
is not necessarily required to have the shape of table, and the
25 rotary transporter may have such a shape that the load pusher
and the unload pusher are fixed to a rotating shaft.

FIGS. 67 through 82 are diagrams illustrative of

operation of the rotary transporter according to another
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5 stages of the rotary transporter 519 are represented by ULD stage
for 1 and ULD stage for 2. Further, the top rings 512 are
represented by TRl and TR2. 1In the initial state shown in FIG.
67, the two load stages LD are located adjacent to the respective
top rings TR1 and TR2, respectively, and two unload stages ULD

10 are located adjacent to the respective Robots No. 3 and No. 4.
Each of stages are arranged such that a load stage for the first
turntable, an unload stage for the first turntable, an unload
stage for the second turntable, and a load stage for the second
turntable are located in a clockwise direction around a rotating

15 shaft of said rotary transporter.

Next, the operation of the rotary transporter will
be described with reference to FIGS. 67 through 82.

In step 1, as shown in FIG. 67, the robot No. 2 holds
the wafer 1 to be polished at the first turntable (TTl).

20 In step 2, as shown in FIG. 68, the rotary transporter
turns through an angle of 90° from the state shown in FIG. 67
in the clockwise direction. Then, the robot No. 2 transfers the
wafer 1 to the LD stage for 1.

In step 3, as shown in FIG. 69, the rotary transporter

25 turns back to the state shown in FIG. 67.

In step 4, as shown in FIG. 70, the pusher is raised
to receive the wafer 1 from the stage and transfers it to the

TR1. Then, the TRl starts polishing of the wafer 1. The robot
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transfers the wafer 2 to the LD stage for 2.

In step 6, as shown in FIG. 72, the rotary transporter
turns back to the state shown in FIG. 70 (= FIG. 67). The robot
No. 2 holds the wafer 3 to be polished at the first turntable

10 (TT1).

In step 7, as shown in FIG. 73, the pusher is raised
to receive the wafer 2 from the stage and transfers it to the
TR2. Then, the TR2 starts polishing of the wafer 2.

In step 8, as shown in FIG. 74, the rotary transporter

15 turns through an angle of 90° from the state shown in FIG. 73
in the clockwise direction. Then, the robot No. 2 transfers the
wafer 3 to the LD stage for 1.

In step 9, as shown in FIG. 75, the rotary transporter

turns through an angle of 180° from the state shown in FIG. 74
200 in the counterclockwise direction. The robot No. 2 holds the
wafer 4 to be polished at the second turntable (TT2).

In step 10, as shown in FIG. 76, after polishing at
the first turntable (TT1), the pusher is raised to receive the
polished wafer 1 from the TR1 and transfers it to the ULD stage

25 for 1. The robot No. 2 transfers the wafer 4 to the LD stage
for 2.
Instepll, as shown in FIG. 77, the rotary transporter

turns through an angle of 90° from the state shown in FIG. 76
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5 In step 12, as shown in FIG. 78, the pusher is raised
to receive the wafer 3 from the stage and transfers it to the
TR1. Then, the TRl starts polishing of the wafer 3. The robot
No. 3 takes the polished wafer 1 from the ULD stage for 1 after
cleaning.

10 In step 13, as shown in FIG. 79, the rotary transporter
turns through an angle of 90° from the state shown in FIG. 78
in the clockwise direction. Then, the robot No. 2 transfers the
wafer 5 to the LD stage for 1.

In step 14, as shown in FIG. 80, after polishing at

15 the second turntable (TT2), the pusher is raised to receive the

polished wafer 2 from the TR2 and transfers it to the ULD stage

for 2.
In step 15, as shown in FIG. 81, the rotary transporter
turns through an angle of 90° from the state shown in FIG. 80
20 in the counterclockwise direction. Then, the polished wafer 2
is cleaned by pure water (deionized water) in this position. The
robot No. 2 holds thewafer 6 to be polished at the second turntable
(TT2).
In step 16, as shown in FIG. 82, the pusher is raised
25 to receive the wafer 4 from the LD stage for 2 and transfers it
to the TR2. Then, the TR2 starts polishing of the wafer 4. The
robot No. 4 takes the polished wafer 2 from the ULD stage for

2 after cleaning.
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invention, it is possible 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

5 processed workpieces per unit time, i.e., 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

10 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 by a reduced number of top rings.

Although certain preferred embodiments of the

15 present invention have been shown and described in detail, it
should be understood that various changes and modifications may

be made therein without departing from the scope of the appended

claims.
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5 1. A polishing apparatus comprising:

a plurality of polishing tables having respective
polishing surfaces;

a plurality of top rings for holding workpieces and
pressing the workpieces against saidpolishing surfaces topolish

10 the workpieces;

a rotary transporter disposed in a position which can
be accessed by said top rings and having a plurality of portions
positioned on a predetermined circumference from a center of
rotation of said rotary transporter for holding the workpieces,

15 said rotary transporter being capable of rotating with at least
one workpiece placed thereon; and

a reversing device for transferring the workpieces

to and from said rotary transporter and reversing the workpieces.

20 2. A polishing apparatus according to
claim 1, wherein each of said top rings is angularly movable
about a rotatable shaft to at least a position over at least one
of said polishing tables and a position over said rotary
transporter.

25

3. A polishing apparatus according to
claim 2, wherein each of said top rings is angularly movable
about the rotatable shaft to positions over two of said polishing
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4., A polishing apparatus according to
claim 1, wherein one of sald polishing tables comprises a

5 scroll-type polishing table.

5. A polishing apparatus according to
claim 1, further comprising respective dedicated dressers
assoclated with said respective polishing tables and respective

10 mechanisms for cleaning said dressers.

6. A polishing apparatus according to
claim 1, wherein said top ring is angularly movable to an
overhanging position spaced from one of said polishing tables

15 and adjacent to saldpolishing tableafter the workpiece has been
polished, and a cleaning liquid is supplied to the workpiece held
by said top ring in sald overhanging position from a nozzle

disposed adjacent to said the polishing table.

20 7. A polishing apparatus according to claim 1,
wherein said portions of said rotary transporter include a
loading stage for supporting the workpiece before being polished
and an unloading stage for supporting the workpiece after being
polished.

25

8. A polishing apparatus according teo claim 1,
wherein said reversing device is positioned above or below said

rofary transporter, and transfer of the workpiece between said

147



| +G 10% & ()-)#10% & ()- 'L10% & ()-Y&S$ 10% & ()- 3" 10% & () -
10% & ()-d"ddEYNC 1 10!V 6!10% & ()-4!10% & () -, 2#10% & () - :

110% & ()-1,/110% & ()- -10% & ()-%~ @1 19 JAG

10! F, 1 109B&' ()-F9!109B& ()-!0' 1098BB&' ()- 10/ 10/
10% & ()-y8!'10% & ()-el s}r<~ @1

100111109 if 5} LV
L0%& () %&%lﬁ%@&C@) aXl 1OUBE rokalr ¥ 10SBBBO¢ ket y# IOMRRE {dd By =

10! ! 31$10YBBA D -WH idHL0BRE (Dhe) LOYRRIEre' A08BRS (Yot VYL A1DIBBEVEDle .

10/ FI :

109B&

108l

: 109B& () -

10

15

20

25

()-AbC 1 10! I'F 1098& ()- F&F 109B& ()- (109B& ()- 10B 10B
6109B& ()-8L6AEDC 1 10!! Yl s! 109B& ()-F 109B& ()-Y: 109B& () -y

9. A polishing apparatus according to claim 1,
wherein said reversing device is capable of reversing said
polished workpiece to direct a polished surface upwardly, and
said polished workpiece is cleaned with said polished surface

directed upwardly.

10. A polishing apparatus comprising:

a plurality of polishing tables having respective
polishing surfaces;

a plurality of top rings for holding workpieces and
pressing the workpieces against saidpolishing surfaces topolish
the workpieces;

a rotary transporter disposed in a position which can
be accessed by said top rings and having a plurality of portions
positioned on a predetermined circumference from a center of
rotation of said rotary transporter for holding the workpieces,
said rotary transporter being capable of indexing said plurality
of portions; and

apusherfortransferringtheworkpiecesbetweensaid

rotary transporter and said top rings.

11. A polishing apparatus accoxding to

claim 10, wherein each of said top rings is angularly movable
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tables and a position over said rotary transporter.

12. A polishing apparatus according to
5 ¢laim 10, further comprising respective dedicated dressers

assoclated with said respective polishing tables.

13. A polishing apparatus accordin

9

to claim 10,
wherein said portions of said rotary transporter comprises a load

10 stage for holding the workpiece to be polished and an unload stage

for holding the workpiece which has been polished.

1l4. A polishing apparatus according to claim 10,

wherein said pusher is provided below said rotary transporter.

18
15. A polishing apparatus according to claim 10,

wherein said pusher is provided on said rotary transporter.

16. A polishing apparatus comprising:
20 a plurality of polishing tables having respective

polishing surfaces;

a plurality of top rings for holding workpieces and
pressing the workpieces against saidpolishing surfaces topolish
the workpieces;

25 a plurality of rotary transporters provided so as to
correspond to said respective top rings and disposed 1n positions
which can be accessed by said respective top rings, and each

having a plurality of portions positioned on a predetermined
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circumference from a center of rotation of said rotary
transporter for holding the workpieces, said rotary transporter
being capable of indexing said plurality of portions; and

a pusher for transferring the workpieces between said

5 rotary transporter and said top rings.

17. A polishing apparatus according to
claim 16, wherein each of said top rings is angularly movable
about a rotating shaft to a position over one of said polishing

10 tables and a position over said rotary transporter.

18. A polishing apparatus according to
claim 16, further comprising respective dedicated dressers

associated with said respective polishing tables.

15
19. A polishing apparatus according to claim 16,
wherein said portions of said rotary transporter comprises a load
stage for holding the workpiece to be polished and an unload stage
for holding the workpiece which has been polished.
20

20. A polishing apparatus according to claim 16,

wherein said pusher is provided below said rotary transporter.

21. A polishing apparatus according to claim 16,

25 wherein said pusher is provided on said rotary transporter.

22. A polishing apparatus comprising:
a plurality of polishing tables having respective
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10

15

20

25

a plurality of top rings for holding workpieces and
pressing theworkpieces against saidpolishing surfaces topolish
the workpieces; and

a rotary transporter having an indexing function for
transferring said workpieces to or from said top rings;

wherein each of said plurality of top rings is movable
to a position cver saidpolishing tableand a position over said

rotary transporter,

23. A polishing apparatus according to
claim 22, wherein each of said plurality of top rings is angularly
movable about a rotating shaft between said position over said

polishing table and said position over said rotary transporter.

24 . A polishing apparatus according to
claim 22, further comprising respective dedicated dressers

associlated with said respective polishing tables.

25. A polishing apparatus according to claim 23,
wherein the distance between a rotating shaft of said rotary

transporter and said rotating shafts of said top rings are equal.

26. A polishing apparatus according to
claim 22, wherein said rotary transporter comprises a first stage
for transferring the workpiece to be polished on one of said
plurality of said polishing tables, and a second stage for

transferring the workpiece to be polished on another of said
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10 for supplying the workpiece to the first polishing table and the
second polishing table, and said stages are arranged such that
a load stage for the first polishing table, an unload stage for
the first polishing table, an unload stage for the second
polishing table, and a load stage for the second polishing table
15 are located in a clockwise direction around a retating shaft of

said rotary transporter.

29. A polishing apparatus comprising:
a polishing table having a polishing surface;
20 a top ring for holding a workpiece and pressing the
workpiece against said polishing surface topolish the workpiece;
a robot for transferring the workpiece in said
polishing apparatus; and
a horizontally movable table for transferring the
25 workpiece between a transfer position for said top ring and a
transfer position for said robot, said transfer positions being
located at horizontally different locations;

wherein said movable table moves hetween said two
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30. A polishing apparatus comprising:
5 a polishing table having a polishing surface;

a top ring for holding a workpiece and pressing the
workpiece against saidpolishing surface topolish the workpiece:
and

a transporter for transferring the workpiece between

10 two positions inside of said polishing apparatus;

wherein said transporter comprises at least two
stagesforholdingtheworkpiece,respectively,andsaidzﬂ:least
two stages are positionedat different heights so that said stages
are movable individually.

15
31. A polishing apparatus according to claim 30,

wherein a pusher is provided below sald transporter.

32. A polishing apparatus according to claim 30,
20 wherein said transporter comprises a load stage for holding the
workpiece to be polished and an unload stage for holding the

workpiece which has been polished.

33. A polishing apparatus according to

25 claim 29, wherein a pusher is provided below said transporter.

34, A polishing apparatus according to

claim 29, wherein said transporter comprises a load stage for
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holding the workpiece to be polished and an unload stage for

holding the workpiece which has been polished.
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