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DESCRI PTI ON_' co0002~ | POLI SHI NG APPARATUS AND POLI SHI NG TABLE THEREFOR
Techni cal P &13p68 The present invention relates to poIishin&CJHB§W%VU§es,
and relates in particular to a polishing table for providing a flat and
mrror polished surface on a workpi ece such as seniconductoriMﬁMﬂMWm
Background Art Advances in integrated circuit devices in rec ﬂMWMﬂe
been nade possible by ultra fine w rDESCREPTEONS and narrow i nt ekdobpf |
spacing. The trend towards high_density integration |eads to a requirenent
of extreme flat nciQbHHLURSAPEABATIR 20D POTUSTUNG FAPRE LRIy dept h of
focus of stepper in photolithographic reproduction of mcro-circuit
patterns. A flat surface can be obtained on sem conductor wafer by

cheni cal - mechani cal pol i shing usi nBeehpbtakhfigldabl e and a wafer carrier
to press the waf : i shi

pol i shi %g tabl e %9?%%%%%@%%@%% ﬂllZlﬂélfn%té%lcl%?i%%%?%‘?%p%éa%ﬁ]assels\/b
particles and heepotéshingpaptéchaae. tan aeyalilshiofg tteboonftentponalding
pol i shing apparatus is shown in Figure 9. A polishing table 12 capped with
BP0l 1 shinh PBLEF 0B v o e e Bor Sk FEETBRC WP & YOPRPAAGe ( Rakdr a5
carrier) lidsdpichedwdbgr apdrpeessing the wafer Wonto the rotating top ring
14 with an air cylinder. Polishing solution Qis supplied froma solution
nozzle 16, and the solution is retained in the interface between the cloth
10 andy §he bottom surface of the 3 t e polished. In such a
polish%%g apparatus, heat is generg?§%B§§u$?i§f?on bet ween the wafer Wand
the cloth 10, andhdvaaees oint hethgatted camciued mevivespaln steaeptsgledrsHn

while remai,nder ,i. s tr ferre 0,th ing 14 and t ol i shi,ng table
15 * Tob166 Hoeda BB P S0t G Y SabsR EiRY o D vt e TP by
cool i ng necimnesiips @paeichd N theserédadi tewvarAsshightders i cpnifriigided t on of

t he polishin able 12 is.shown in_Figure 10, which shows that the circular
nteryor oL 36 Por gLt SHFRTI0f SHIdeT FaARAd O Lot BBPLEALS LTS
fluid s passagesahSidoy fwai nghallber makpiddi Wh suRdLd dhr Ggdpgonceniric
shaft passages 22, 24 forned in the interior of a shaft 20. Arotary
coupl i ng i PRI 1P 29erRPEFt TERECEREEHAP PEURYCEPORLER Akt BRRAPTESuUr ce®

through therpAssaleste #An | BeChgBLa2ha@ECHAN §8hiBBhLEBLBY id@agéﬂer@*,
and 10 especial ]y when using an acidic or alkaline solution, the rate_ o
material rERARICIS-HRPeAEAR] SPRIZENEGy Whinthed t BApEFREDGe tablinaand a
pol i shing 'vﬂiﬁ{ ey iHeref BEBss! ﬂh@r&ef%]; SR & rf REUBLE Q6L RY Ofoth
material renoval across the surface of the wafer W 1t is desired’to
contr o0t herquiteshi ag toeparatisking dabie bdtilon snppéying o pelishing

accordance w r 1 t r | P Qut i er :

controlli ngg%%%ftfrgwecﬁ%gi%%}ﬂ?%e %%?é n%d?%%?#%%\ngﬁg ?Er(ﬁ% t epjgsptll}%?

fluid passagecehaaet he polishing table 12. However, because the polishing

table 12 is nmade of 20 stfinI?s%Ieeh:in t he. con enthon l. poIisMng% is
yis |0 & us

appar at us, t her mét® cORATRTE VP BN TR habOnesl 8% APEAY

control thehiesmanariugarefs s hey peliishing tablle 12 dappedwiids &hsoXeshied
degr ee gf Bgé{nal responsg characteristics., Al so, the,sinpligtic ,

uni di retti 1O Babf EH MR AR R At YRV F iR 9P pABFafBAiBT IRTF 1€ I n a
time lag forg tﬂdknﬁufcﬁfdirﬂ;? difptphel yeed the CeNELIwr 88tONRAGrd 8t DG etop
region of the polishing table 12 , and presents a problemthat the =

pol i shi ng t@ae Mfowishuaaar v ldaen) BRdivaling scdmderan @r 8 p¥pplied

di fer ent raghens <ah e, WoHAW 96, "aha?thesubhaeied b8 GLELSREA in the

pol i shing conditions .
intgrface between the cloth 10 and the bottom surface of the

30 wafer W to be polished.
In such a polishing apparatus, heat is generated by
friction between the wafer W and the cloth 10, and a part of
the heat is carried by the polishing solution while remainder

is transferred to the top ring 14 and the polishing table 12
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30 Disclosure of Invention It is an object of the present inventionff@“dmm
1

provi de a_polishing apparatus to enable to strictly control
material ¥ ﬁﬁ@&ﬁ]by providing a close control over the V{fégﬁ%%@g § BJU

L' 2002 PC1'/,n" 99/004~ 0 operating tenperature in the polishing table.

The object has been achi eved in polishing apparatus conprising a polishing

tabl e and a workpi ece holder for pressing a workpi ece towards the polishing

tabl e, theapdl ishregovebl ey S-dalimg reqivin s4m nyr seidedninrthesgotieshicrg -t ool

attachnent se%tion at_.a surf.ace thereaof. and a ther.nal gp iun12assa ﬁ f or med
4818 pra

al ong the BuPFiBE “WiAdr &R T e HhI° Tt iU RS Hgy s& priraiity

of tenperatur @ iagirésteNtwipBSE agREWE 8Yibded HeespRedd Vet YihPedi®t updl thy of
tenperature adjustnment regions 10 which are formed by radially dividing a
surface arBalefhim@ pabishlhg Nade & Atedndiasd freehe Nehgt PigRY AdP¥Fdual

passages agﬁséﬁgﬂét ?Pﬁd =t t@%wﬁ.ﬂ?. ta{‘eﬁz%kmﬁqdi H%Pﬁﬁs%gﬁlri%ht}l?@ugh
passages qui ckl'y without "experiencing nuch teéenperature variation, 15
t her eby st abinkienitng a séqfd] ipAdsapentst f aze fenpedainr ehandnerabbirngft o

reflect tenperature control changes.quickly t he_actual _table
{ener at ur BBSCS A oBerREAFPUBOE PN g L r DEBanSAy SRELEBSFY RS EPPERAAg
system Al gonibBeause drhefiamal sdihecd herpahghedhenpaasabgescont ralsl.ed for
i ndi vi dual regions 20 of the polishing table, a_finely-tuned tenperature

control can be péPf orFRERIGRLkTNeChREFaEhaRged SBAGuUNtigt edIEREERe vaPPbus

regi opg of e%B%pB%'ﬂl%hiwﬂant éQ'j.ﬁg dhead el fad - NPl 4N RASIAGRS JHRY thiChkHde two
tenperature adjustnment passage$S extending froma md-radially disposed
fluid 25 epfryaperialsipreYahtisoAergadsagesencafdyeily an ddre Epmperakure

pol i shi ng b W§£ 5 PASSAAS exﬁgﬂﬁ% rl Vi Of: h,shi ng
tabl e. Acc%?d#ﬁal ,i?$€£€§§§age I'S %ivi e |éﬁ%§%&%lgg§§?8ﬁglb sﬁ%?%g%

| engt hs, theiffiomairtenoifr mdteviaflheenhepbhabcnedsubhe s BOf pag o i heuyh feke

passages i s | essened, ther epabl | re ct mper.at ur n
changes quﬁéklé%togghedggﬁggﬁ tgglekggﬁ%g%at%bgs Péﬁggg %ge g?ég?%%gpfﬁe
and respondigerdds tafori heniptd rmsly ngr sirstamcoAlsncebedanse phedeherndhed

mediumflows into the region.of the table ere poli ing i fornme
oo at Uy DR e R S ML PN, B ptebp, B oS08 Tars
wor kpi ece e&nthe ahiieyethditin ki Yow iy €ppetghushaaypheapr eviudadpasthgk! ow

adj ust ment _val ves for individually controlling fluid flowrates in the
t enper at ur & SadPudtifemo paEppstable 12.

However, because the polishing table 12 is made of
20 stainless steel in the conventional polishing apparatus, thermal
conductivity is low, and it has been difficult to control the
temperature of the polishing table 12 to provide the desired
degree of thermal response characteristics. Also, the
simplistic unidirectional flow pattern of the thermal fluid
25 passage 18 results in a time lag for transferring heat between
the center region and the outer region of the polishing table
12, and presents a problem that the polishing table 12 is unable
to control individual temperatures of different regions of the
turntable that are subjected to different polishing conditions.

30

Disclosure of Invention

It is an object of the present invention to provide a
polishing apparatus to enable to strictly control the degree

of material removal by providing a close control over the



5 The apparatus may be provided with tenperature adjustnent nmeans ESJUUZUUZ
individually controlling tenperatures of thermalnmedia to be supplied to the
t enper at ud WHFHBHYt nent passages. The apparatus nmay al so be %?HJ\E)??@B“WM
sensor means for nmeasuring tenperatures 3 in- various |ocations ~ of the"
surface 10 region and flow control means for controlling individual flow
rates of thermal nedia flowng in the tenperature adjustnent passages. In
anot her aspeetraafiridheenpeardtiwe Bn pohe sbohishjppgr aalbieconpri ses a
polishing table and a workpi ece hol der for, pressing 15 a workpi ece towards
the polishing tabBP& ‘P}Hée‘ﬁgl S’?tﬁ n@e?%blaé’?ﬂf\ﬂ% A0 p BN S e@PPBRAEHS 3
polishing teg r%%ﬁ%@ﬁ?ﬁlfﬁ?ﬂ@%a%tleaaﬁﬂraf F6¢ kpheteai o A afotrhgfggk iﬂgd' um
passage forned al ong tHe surface, wherein at |east surface region of fhe
pol i shi ng Babbe kipsi ared & wfazdgrdtles ipol bshbightahee nethe opadltshihgytadle

Pref erred rials i-ncl.ude Si i ch has t.her nal onducti vi ty higher
Than 0506 DBNialr pa1lEria Shie 10 2 2308 S Bec F RIS nar Y e BLRRSh 1)
has a poli ahi agssecacentheracpodndld nhdmall atdcachnpatsaget ifonmad alsugf ace
thereof and, a thernmal nedi um assg et&or msic—jL al on%(g% he 25 surface, wherein

S

the t her mafPRedtdhastys ST T SEPGLaMe I RIS TRRPEF 68t Aent

passages ppowirded thespset | veimperd tiirdd Ur aihh¥tAbnt eMPRIAEYL adpusiraBY
regions which are formed by radially dividing a surface area of the,
pol i shi ng respectivaly tie appéssnt ipyl PEhtaBPapparaeusd jnetaans Fadienrdual

flow rates, i arj.ou I o] - | ik tahl & gan he rokl
finel g;atun‘éqggf:érrgg%atsfu#]gg%cgmo{:a%gﬁlgg 83-?#1@8“&“32% E‘stuo suélje[ %Igér%a #oﬁgeand
changes i npbadahimg itstblrey conditions. Tenperature control is further

enhanced by sel e¢ting a materi a ~ .a ~ zQo2, 99/ 38651 5

ST 37P99100410° BFREGEIST el "o I T ¢ 63 ol VGV FEREL ~PAASASSE paFes
associ at edswbirhenke surflece thegtidrmatatedinanphes ekat ler duginmdthlephBeagek
passages to the_Surface region is.facilitated so that thermal lag tinme is
educed and P EEREnsMIE PR eFAPRF & B! MECLant BUPSERT BFEq. VIRLPEFGPe,
the prgsenthpekbyhisiGsysiLIMProé dps 1S eRenigori i@ G diip & ¥+ &8t ¥naf
situations, thereby presenting an inportant technology for manufacturing of
hi ghly i nt B3RRLAAISERI EBRUBET OFCTMRGT R BYT 18P BF T @F TS H AT 1Y BrakiRgs

Figure 1 igcaupagheqBiic cnespaaphi:anl vdewpbrébe potishhpy tahke bRga
first enbodiment; Figure 2 is a perspective view through a section Il in
Figure 1 ; Te5PPRGUven®sss0d Bod@edtlisd Wrd5YSIEt-i ohdFovikardise ideélryhi ng
table in aoieﬁgedtﬁéf?@gigﬁé'éiuﬁ'c%ﬁ S doh ooflregi’%fx‘ YRaYLeWabAr eUghods
section IVinh Frgure 3; Figure 5 -is an enlarged cross sectional vrew of

t he 2@0essefitthe mpetisbangnt#rler e Finklginteigd $eapdratciva cohdratheast eps

P oL SorbEoLeREBTARY (B Bl A aToRA: LAl Eelhy' 3o0sEheIRlLge

Fi gure 7H regaocssherfatile planishivg cfalbhe. t enperature adjustnment fluid
passage shown i nTEieg%lil%an%;l medium passages may include two temperature
adjustment passages extending from a mid-radially disposed fluid
25 entry port, such that one passage extends to a center of the
polishing table while other passage extends to a periphery of

the polishing table.

Accordingly, the passage is divided into two sections of
shorter lengths, the time required for the thermal medium to
30 pz;lss through the passages is lessened, thereby enabling to
reflect temperature control changes quickly to the actual table
temperatures to improve startup time and responsiveness of the
polishing system. Also, because the thermal medium flows into

the region of the table where polishing is performed, temperature



Figure 8 is a flowhart for the steps in the control process in th fUtEiZ[l[ﬁ
enbodiment; Figure 9 is a cross sectional view of a conventional 30 =

pol i shi ngVP4PPHS and Figure 10 is a perspective view t hr oudif WIEEbn X in
Fi gure 9. 8 J Ul 2002 WD 99/38G59 6 ~¢ d' LYf99/00410 Best Mbdde for
Carrying Qut the Invention In the follow ng, the first enbodi nent accordi ng
to the present invention will be presented with reference to Figures 1 and
2. Polishiogntableof? the conmpiset lmyn de yperepddt@udOkbyhavi ng a
polishing cloth nount ed_on top; a second.plate 34 havi.ng a spiral-shaped
t enmperature adj uigﬁﬁﬁ?pﬁ?ﬁ”&li AT %EO%&%@%W& aéanéwgnﬁeﬁ?Lﬁ?s and
a |over plabe A NAVANSL 1)eNtRe1aNhLEL E9HND dheriRk f@@h‘én’!;éﬁ?@i:é(ture
passages 40, 42 extending radially and conmmuni cating respectively with 10
concent ri caHDUFEMEASs BGESAPRS -24. The second plate 34 is provided with

t hree gonnecting S 6 46 . .GO i ' I

terrpergt ure adj ugﬁ%e%&g%f%@dg E)néilg’sga%‘”ﬁ?%g{lﬁg] ?%}élg%gﬁtgthg%d“%ﬁ?a%’f‘%%t
suppl y pasmages f#f}; iddiofiduhe llyeweart yd Bl ind 4 empe rAn umesoot nd caolend d g

passage 46 ets the . spiral-shaped tenperature. adjustnent fluid passage 32
bt abort the PaAPUPEIEonGen e ilRT AR e MG e or BRSPS 5F ¢ he
polishing table #ge a_?%érbﬁustlﬁ@y%ﬁ e RhriRddNGArNg chBRrefbbAg Pessage
46a is | ocated bel ow the polishing table 12 to correspond w.th.the 20

| ocation OPeRRBIWBAK HiSMRETATWELS [ FRsVPadeys nlorfutend. obuttdi ngurface
conneghi Ng,-RRSSAIEnACRI b9 888@?8%%5&%‘& %&dﬂ%ftﬁﬂg%a*ﬁ@ieaagaggogﬁé

and out goi ng'connecti ng passage 46Cc is connecte I nside en

t enper at ur sagdpustntheriadi meddss £ddewdofin Hdhepdidmghengtwadl adj@st@ént
Ther ef or e, g? ggggrnal t hermal nedi um passage is forned in the polishing
table 12 sB“tha Re thermal nmediumflows out fromthe outlet of the inner

concentric fl ui dIpassagiee?2 sweditablfytlad dngrdei dmecanpol ishppkyapassates 40
in the lower plate 44, and then flows_through the incomn onnectin
passage 46CBPTERES 0 RUCHINN 4PR 164218 3§ ML RASS S 8 S EP At BF 655100
adj usipent af worHppagssagewdzdsTher pold shieigrelapmeg] whdé | eysi ¢ hiaygbabhe

t enperat ure ad&gst ment fluid passage 32 to . branch into inward and outward

di r ect i onsP2Y hRERIPShES BEPAETEF TN T reReh 1 ERE NIONsG Ak 244d COME ldaeehd’r of

t he tenper atus es\aelf 2sé MBEr 576 TALE a tHOrBIN3R6aluh PadsHgk 280#ed along
PCTI JP99/ 00410 32 and go forward through outgoing cqnnectlgg passages 46c,
fu

46b, respeEPRVERTLaFRY 0 WIHRX DR B AG ST Sy TRess 368 192 £ PALLARSDGH

the outer £gpegNtild CnRPASSBEE 2ImatBrife R 1 814N thabhf1l2-Ohasdeivaty .
construction, 5 tenperature adjustnent passage 32 is divided into two

secti 8fs, Brefehsedrmiverials jasdage §iCnddecshapta shermatl ¢prdefE&VLEYi on
time for tHg?hggggﬁhnmq%gm&aﬁ/%prp/rst/e@gd. Therefore, tinme necessary for

starting up I shing operation can be shortened, and a qui ck response
in tenperature changeother kit odl thagivpentidonn a e lis bohd dvdd.e ARgo,

b h ' f the. ' d j '
BT B el P e R R M A e L g
nost critisasurfacenidred andy kpteeemahmdidi v paseh e fformeshtallyongl Shen

addit'bgn to _the feat u%es gres nt ed abOVﬁ surf.ace tenperature of .the upper
pl at e“30 cBH*HE Frade"ifit f Pm'feﬂ/e me S ndes 1¥0hs PARE FTwCPIRS 15°% hér nal
medi um perplirklatga ort heeMF@Qétﬁlrét e.adjusEhésye PassayLct pyevitba

cross sectional area_of the fluid passage may be varied.on the outside
respectively in a plurality o

temperature adjustment regions
which are formed by radially dividing a surface area of the
polishing table.

30 In the present polishing apparatus, because individual
flow rates in various regions of the polishing table can be
controlled, finely-tuned temperature control can be carried out
to suit variations and changes in local polishing conditions.

Temperature control is further enhanced by selecting a material



20 passage (draining through 46b) and on the inside passage (draini rﬁgJUL 2002
t hrough 46c) of the tenperature adjustnent passage 32 so as to achieve a
const ant WD@W386aie i n each case. It is also possible to adjR¢SVPOHEO49 ow
rates by providing a suitable flow adjusting valve in the outgoing
connecting passages 46b 25 and 46¢c so as to produce a constant flow rate
per unit area of the upper fixed plate 30. It is also possible to provide a
thermal insgl atiighn €R¥emal ofcdimdwoiviany seetacs: of chBe | Dyetnhpkat epdded or
preventing heat radiation therefromthereby to facilitate tenperature
control 302%¥C¢hetaPpetthItdiesysiace ¥agioRndionlt trasfdinie rateelrag the
decreased je ey u Loyt r

ol at e 30, TEoaRoul HoBe aareatt Far BT Tough CHeT Hey e oy et o' 97 HRREy
from one enbeympbdriagndime disneddibhedughdtmes poms ipertanpeiy 994 3I8GHUr&L 8 J
UL 2002 fCT/JP99/00410 in the faregoing enpbodinent, it is al.so perm ssible
to arr ngeC%on&r a??}ﬁﬁze%?gentﬁp oﬁ‘%srea{ndtggaipﬁffgc‘eentthrBﬁé}ﬁsglegmﬁiﬁ‘%ﬁ?Iet
thereby toppsevidde supbii et igon iefhitrRRar adye «adj Bst SPPhaPaSE3geshSPeldp t O
obtain simlar thermal control effects. 5 The second enbodiment w |l be
present ed PRESHRTLBH| BN IMP A 1IN G SEShEde Ho frrghareYf8CctsrdngTHE Hghkhi ng
table 12, { éﬁfétéﬁbgghﬂgehdubﬁoﬁoHE%&E%@ by: an upper plate 30 having a
pol i shing clofth 10 nounted on top; a sécond plate 34 having a plurality
(five shown in Figure 3) of circular groove-shaped 10 tenperature

adj us nt fluid passages 32a b, 32c, . 32d e f.orned on the top
surfa%:{g;ﬂ;3 a third plate 38 ﬁﬁléﬁgg%s%]blaﬁz%l% ?foﬁjzrr’e%"lﬁgscertai n | ocations;
and a | ower plaimiéérgauingsLaQ??ummﬁ?ﬂtcm&@@tngebhﬁkﬁﬁﬁ.ﬁﬁﬂéwnkﬂmp@hy
passages 40,. 42 extend] radi al l.y an 0 nicating with the concentric
fluid pass%%Je%szﬁBnQZFaEEg A8 ?hgﬂ%sfcneﬁ‘%ﬁ%e@f”t he space 36 within the
third plate 38 isigupyi dedsf ar peheppytposevakwaet@um@atd nG:ddicin ng and
out goi ng connecti ng pi pes 46a, 46b for comrunicating the thermal fluid
passages H1¥¥EdnHiarid | ower plates 34, 44, and flow adjusting val ves 48a,
48b, f8c, 48d, 4B8eqprevizdeds 0f e dAGAN NGr39s CRRRGIIMNA Py Pey 452 and
associ ated drive nechanisnms, as well as a control unit (CPU) 50 and
associ at edP@kisletrg wabéR Wl B Becergl emhedimgndr;. In this polishing
apparatus, ther i ssa L . ang 0 1 Ul I as
follows . Flui d%\?@r:g gSE?ntﬁogtgﬁgﬁleg%r@gplggfg }fy}?ﬁl@tﬁﬁe@cco%lcéeﬂnglr\? CPI){VS
center passhgere23and flows radially along the incom ng supply passage 40
until the respecti intersectin i.nts: W he t erat ur dj_uyst t
passages 32a, 35%%¥§5%,%3253 éhe%ng%ﬁg¥ﬁ%ﬁé%$%%s%FﬁﬁgﬁgFﬁubﬁg?gsC#ﬁfgﬁgh
respezti veesswwnial seanéohi ng pipese3B;46a, and then enters and flows

hal f -way al ong ch_ of the passages b, .32¢c, .3 32e. The fluid
returns radiall ?f%‘%ﬁgénlf F?egf)% %@?ﬁ‘g%ﬁ’%s %étffsaﬁaaﬁ%ﬁgn?ﬁ%’g I Aie®
out goi ng caomnecthibgdpemppsddfibnte return through the outer concentric
passage 24. At certain l700ati ons on the.surface of the ugfer .gl ate WO
99/386S1 9 8 J U199E827f AF FPoSFBENaBisoCIOfs mrGubPRel sviews st Bbe,
52d, 52e &1 PERYhEetdabPeConr €aRORH A Eh®oldaarintons of each tenperature
adj ust ment passages 32a, 32b, 32c, 32d, 32e. CQutput cables fromthe

t her nbeoupl es arBlgwhpeéBedst @ £AEMAtGIC untan (vPey 96 dilspdsBPesraturfe

center spaé:ée:z t ki p y hi. JThi-s. control unit 50 is
oper at ed by ﬁ%%é?ﬁ?n?%g??mgrg%saggd sgg?{tgr al'?legqg%vraﬁ \t?ep-?'cont rol signal for
each of the floWwhafustthenta TdwekanBfoBhe sA®ps 48d;hal8enicmodqeordasse

with the outp V. age m rmocoupl es 52a, 52b, 52c; 52d, 52e. In
wLh the ol Rt ekt 2gesnbAThERE!

Figure 9 is a cross sectional view of a conventional
30 '+ polishing table; and
Figure 10 is a perspective view through a section X in

Figure 9.



IO CPU i s operated independently by an internal power, but it may b8 JUL 2002
controlled by an external controller by providing an approprl] ir.ing
circuitryw 96@#%djustnent val ves 48a, 48b, 48c, 48d, 48e né§%@§w@%@9ated

by electric notor or pressure air source6 15 In this enbodi ment, the upper
two plates (upper plate 30 and second plate 34 ) of the plates 30, 34, 38
and 44 to conprise the polishing table 12 are nmade of a highly thermally

conductive material sbebtado8eCfouv Gsrryingplevethdelmespoimi veness of the

pol i shing surface_for thermal .contrqlling.. . SiC. h a _thermal 20
conductivity of gpo%h@égpéﬁ?§V%93Mﬂt FgggﬁbﬁﬁbP %&gnﬁhéqﬁﬁ9§§nﬂoF° the
stainl ess ptreglent ihtvdn: it WiGde Sy dsein tdte Wil & offleatetic28 tandigheekower
plate 44 to have particularly high thermal conductivity, and, in fact,

| oner t her AapPdohdudeigling kel dSsEoBPE iseddby ram| WRY FrléFéns0
tenperaturg 9'1%3;9%5 %ﬁﬂs@aﬂ;g gl HBJ | Mg, .t %ers%%rxﬁug'_‘latéh%
oper ation of 't poPlshlng paratus of the construction presented above
wi |l be expbhaiingdawspiratfehaeped tempheafhioachdrjtsshenh fiuid gaseage 32
Thermal nediumis prepared b n_external su y vice s hat ,t he_t herma
rod um ( COBITRG. 58 vorErE| REFARS e SELons A Ricli Veh BLRBS, bt uPEVERG
Control unihcohing RNt BOEEEINEdtelrhad hydigin taimsIAtpasesdged nea, 40, .
. . a) for each of the teqﬁerature adj ust nrent passages 32a, .32b, 32¢, 32d,
32e ( step®¥tendipgy rFagiaklundapfe ﬁaw&mwﬁﬂd}ﬂe HOSRPEL{ BEhY edvith
respeqiy vebynwainlke 3Upp] ¥i 89 pa shldethi g, solaut i oph Q 8B8onMOAURBbH. 19 8 J
Ul 2002 PCTLDf 99100410 the Surface of_the polishing cloth 10 through the
sol uti on nprgvdded, wiid tHerewrd@ireet WaecPdspggeRedbop Abkgand A&cpiessed
against th t 0 rf LSshing s( : ragure
of the mrggﬁ&ggég\ﬁ%%sﬁaq ? gre eggﬁhggélg%? ga%g u\%\n'tt@%ng %%%%%J%%$%%§gp %1%
bet ween he&hegénepatied laynd outigocomarsdipgrdat passaagss B0 t B pdl ithkei hgwer
sol ution ang gthgrs. During polishing, tenperature nmeasurenents are taken
at certai nPtAtEr f4I's (step 3), and thernocoupl es 52a, 52b, 52c, 52d, 52e
out putt 5r espect i vant fipen Bh g oo neaienpatstiget i dmebke stheoptitall -shapedO.
Control unit 50 conpares. neasured ratures t~ wWth target, tenperatures
Tn ( Step HEFPSTANEAS SHASTRENT | il SAn PAFEGREDIE devi Soreh FaRgeafiel
pol i shi ng msdcevtintusérwéechthsasrtsetdndpe raptestyaps thiehsenlseming easliep 3
are repeated. If T'>t~, flowrate is_decreased by reducingnthe 0 eniﬂgﬁof

) n

) e
the 15 cor FéspoRtRhgts 1 SNSBPEREREN? T VIS eRESRINIsTRPREC T NI RAFGFIST

the openi ngsofotheehl pw1adi HALNBOL i ¥RAiNe ¢8R1ES1 D NEs easadk dpsiERi& theand
the steps subsequent to step 3 are repeated to COﬂtIHQ§%§O|IShIng.

Accor dingl $ochitiphe bl itdd ngorparaeus’i nashi sl bR ettt In20Figrre 1.
pol i shi ng ,baleglgig% bénﬂb\éltq.?% dFQEQa?_;eph%aié taenqlfeaﬁémgaeﬁg JBG 100S ehe

form i ndividu nper at ur e ust ment passages 32a, 32b, 32c, 32d or 32e
so as to efdblheadpascrag tIdr f ROW P indlcfeRBEALANYI PISERARTI 0@ 18

passages. ngﬁe‘é%H QBr@lﬁéoﬁﬁd% %1“1‘1& Rar fRG {%?égfg‘t@?l%cﬁe&&r{%gﬂ%id

suitably 2 0 changes 1n loca I'shing con Ions o po i ng
surface, spaskagendre amitflor rpall sshibgt tahlef 12enperature can be obtai ned

over e wor kpi egce W finely.adjusting.te rature in _each reqiqn. Ao,

in thitzg enbodi neﬁﬁ?rt??égl?s’e at’%e”ﬁfﬁ'ﬁé}alp%&eer% i"%ec{é]d[é B&° |g.eC,l% CEfefas’ a
hi gh t her mahl yheopdutkhihigytabesulit 86 phaduckd tiyefholv med vum fArRges owan be
reflected %uickly in the surface tenperature, .therepy providi a thermally

responsi vetafPat e GUtivtyaf NG ANPPE SRACBNERSR Dt PERBGEIFNEATS 9 e
\% e;g/ﬂé 8'62%2%%—:&;%9}3ebﬂﬁé%%g%%@ppl%éQ@é@@l 4084 ¥MeSUBREY PREBAIRS, 40
then flows through the incoming connecting passage 46a of the

30 second plate 34 to flow into the temperature adjustment fluid
passage 32. Then, the thermal medium flows through the
temperature adjustment fluid passage 32 to branch into inward

and outward directions. Inward and outward flows reach the

inside and outside ends of the temperature adjustment passage



PC f/JP99/ 00410 40b are provided to direct two thermal nedia from egth[qggq
sources to the polishing table 12. Inlet ports of the individual

t enper at WO 9886433t nent passages 32a, 32b, .. 32e are comunPCHIRE/06430

t hermal nedi um supply passages 40a, 40b t7hr ough 5 individual flow

adj ust rent val ves 48a, 48b and connecting passages 51. Qutlet ports of the
i ndi vi dual tenperature adjustnment passages 32a, 32b, .. 32e are

conmuni cat 8d 44 IRt ¥6PwRRISANS wt?eﬁme% eyl LOA EQ%&Q%@S%B?S
53. Terrperaturesg?_)iseI‘f“7 of ther‘?r%rll me |um%Iowylng irrlltg(c)ﬁtﬁe assages 10 32a,
32b, . . 3Zesaecstdvadyed,intp tthe eutgpiby cswardingadsage xé hgte aredush t he
two thernma ia. di vi | . channel. of the_ te rature adj ust nment
passages igh%ggﬁagh%hg&ﬁ%%ﬁ CI‘—Cingcuér%:TTJEf: s%a%]%%?ererggh passage i s provided
with an inlet poth atiearpdltidieingordapsd charefl anailed aat cbhetendsioh, each
of concentric severed 15 ri n%s and connected tqQ respective incom ng and

out goi Ag cGRRBELALYIFasdagasnest Pa3sagho’ 4 Asr AAVLAEE Idt P J3Wagestinas; 4ob
are separahed Hie a dd¥ef SRLd Y phRSW AL | Xen SH& Waidine nal £idh! !
be expl ained w t% reference Pg a fgl%t)\%ha% shown Fﬁo‘%?%ﬁﬂeh%@hﬁ'ﬁggg 16h

di f f er encetiimec distr oth@Otiverhedolmedivym ohst Isdtoiten@dur elltersfohat thme

obj ect of L.in ps..5.and 6 in Figure 6.is.the flow rate of thermal
medi um whi ﬁg@tteﬁgag ] e?:%lgofSt(?&ﬁctJTn(ﬁ 'R ﬁ}g%rgogjiszutn@e RPRFAGTPaL i bf E?i rst
t hermal nmedhomtaneds seednd theidil reegone |in otbepewardse Weahddefor
measured te ratyre is less than the target te rature, 25 the proportion
of vatth weCOR tF e Ll itk aRREE (L LED SPh ol GOV ERly. HheR t REGTLRr he

t enper at ur epenifiggber thRapakbageanget obamar abpod.i tiche dPiaRoLbirapietechl d

water is increased (step 6). It is permssible to adjust the flow rates of
bot h nedi al8ortdiis eFP9Ainentn 8 LEARRFIRNLS Bdduseapid tREPRERTHES a

of differepbntepnerat WiRs @8&: Usedy 1Lhe &%ngo%f P %Hf%f@@@gﬁahsFe

i ncreased conpared with the previous enbodi'nments, and therefore, highly

r esponsi veachipwest &id icoentdly can be achi eved. Al so, the range of

t enperat ure cont kQl ..be W den fr J 2 9 12
f CT/ 3%99100410 ?gﬁ%%oemgggeﬁq’gy f%%a@%%%’%v \Bart%ésrentléglda %)g é/\{ergr{ﬁggg'?%re
gi ven by t hempermtwateerof | theheappanplpdsiteg ved zhavebet maper atnurBoxmasby
controlled hi ni f.orm di-stributiop, .but it _is.permssihble

pol i sh var RagEtpdgii g sl rudit 68 te SE ittt meBiRy 047 Siniegares

i ndi vi dual offenqler atppes. dlatiche abovectdssrd bekisnbhdiererive, ttiee palcbski ng
tabl e conprises a _polishin | o unted on a suyrface.plate qof the .
urntanl o cepTeodrl prep ot s ApTRE S aSt el P, ST Bt e Hesbiing i
gri ndebonepasudiged odribeifyr fEacydnt @eds aapal icshi 8gellidoile Phesage
grindstone i s l.ess suscepti bl e agai nst. deformati on t hereby cagabl e of
provi di ng édﬁiadﬁlﬂgatti’é%‘% 480 ot i ShRdCSNPFRREUT PnaHAPS tRERE, PRRERTE

grindst onesgagobgsnmede aehiavii gh et GoRAYGEdtd tinh ned@l icllsd herreby st o
provi de a high responsiveness for tenperature control of the polishi ngi
&

table. 15 PR&GsPPFERPASpEPCABITFEytimel bregaites MRtV useruitadl
poli shing 2RBA A4t RMIVE Nth &1 réQf SBefinBlEiace paR A Har HRkeCe
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in a manufacturing process of sem conductor wafer or |iquird-crys
di spl @p. aBdj46cLs20828 VO PNPISGS 1a RO IRIYE 00UAY Bt Elpenvminiit Anss ofhi ng

appar at us CYEPGLEIN0 A R0 Il §@bl e and

It is also possible to provide a thermal insulation cover
for the bottom surface of the lower plate 44 for preventing heat
radiation therefrom thereby to facilitate temperature control

30 of the upper plate 30, so that thermal response time lag is
decreased to achieve even more improved temperature control in

the upper plate 30.
It should be noted that although the thermal fluid is

supplied from one entry port and drained through two exit ports



a wor kpi ece hol der for holding and pressing a workpi ece against 5 qja lﬂ_ 2002
polishing table, said polishing table having a polishing section

pol i shi ng™M¥I386ilt achnent section at a surface thereof and %'pﬁ%PW&ﬂonedlum
passage fornmed al ong said surface, whereign said thernmal nedi um passage
conprises a plurality 10 of tenperature adjustnent passages provided
respectively in a plurality of tenperature adjustnment regions which are
formed by dadtakl yodieybdnggembsdifant, ai tainfalsai Gepalissfiibig tabheradge A
pol i shi ng apggr ati acc%r ding to claim1 , wherein said 15 thermal nmedium
passage i nél H4BE3twEYoP S tafiFed 5aF DRI B T PASR £ EOMBOMABERG TS r om
a fluid entheRext ebswﬂl@@t Weep fr &Nt §r @@dteﬁb'e&%%weof aéghgtment
polishing table, "such that one passage extends to a center of

pol i shi ng PaSIsS@aRs | ;sheo pavsage sibhals thermpkr cphéryloef§ap@5~
pol i shizng 20 tab p p tus accor

mhereln sai d flukﬁebgffond 8%bggiﬁgggt§gigtfg q o §f} %ﬁ gg?iggﬁgﬁding
to that of wamhdrwrel«zmzmm ﬂmolfti@rux\dy 13e tpoléi. shmng pailémn@ pabighiag in

appar at us a cordin oclaiml , wherein said apparatus_is provided with
f1ow adj ust !aé%?QQﬁ'|¥ﬁh§ﬁqﬁﬁﬂ§%ﬂckﬁﬁr%ﬁl PEF¥IE}ﬂtFIBQ/PQYé§glﬁ

sai d terfpe?@tllirs@u@ﬂj YSIIENY 0PaReddRY 020 tep; A Betbill PYaRPAUALETing a
according to claim™ , wherein said appara Us is provided with tenperature
adj ust ment PredRd iftar (fnifeishasn Vi Gt IWre | hy eenpbraelresgpopovheshaberedi a
to be upp ] assage U, 520

09/ 35851 PEFTLER0GT 00 26 0T U otk Eeg aris 3e0q 32bar aPhg £ atm |
wherein sai@ral}e}daloax Ltsha sopr swrdedewl ‘ahthemsbplmtan@ 8f hlavtm@sar spgce 36
tenperat ur es |% vari ou Ioc tIO@S of _sai rface r%%1£ﬁ§&\ 5 flom1control
means for COAPTS FIAgHRAR T aGArFPREwW 75 85 BHEY R V249 SRERG P

said t errpeaaﬁumt@d;ms; rmTﬁnmlssm;ﬁmm rmfm@m otzm@@ag\eﬁ ha oyt pot eﬁf:eﬁalldg
sensor neans. A pol é@% appar.at us a é ~to~~cl.aim 1, wherein at 10
| east surfﬁ@glﬁé&ﬁbﬁ €8 nﬁ&FFﬁ% Eals lt €S HﬁﬁBtEPChFéHthBPﬁﬁﬁges

conduqtsi vi by ,nad er izl shBwnAi R igiHeny, &pﬂsﬁlé@bblé 26 CArtingthe W Btdplate
wherei n said high therml conduct|V|ty material has a thermal conductivity

15 hi gher PRartS0 P CHIEHW EDhY PHRRIE shi mF eIpBr a2 bsndcdBFAMAZSt 87l ai m
7, Wherei no%%lg@lmggeohhe&@hgcgpmwwﬁw tNGlSr&b%ré@Am&ﬂﬂ@ét%é ACenéPmdd. A

pollshlng apparatus conprising a po |sh|ng tabl e and a worJCpi ece hol der
for pressi Aduddndagsages t ehaFesosdi @nsbl iarengriabee, 3dai di ol #BAi AgoWabl e
having a pgly Sa I 83@8%’%789 £ha 24881 Y “98&0%8@%&%%?%‘ of&Gid 9 Bl ?\ ce.

surface ther hermal” médi um passage forme ong sal sur
20 connectlng pipes 46a and associated drive mechanisms, as well

as a control unit (CPU) 50 and associated devices, which will

be explained later.
In this polishing apparatus, thermal fluid passage 1is
arranged so that thermal fluid flows as follows. Fluid enters
25 into the lower plate 44 from the concentric center passage 22
and flows radially along the incoming supply passage 40 until
the respective intersecting points with the temperature
adjustment passages 32a, 32b, 32c, 32d, 32e, and then flows
further upwards through respective incoming connecting pipes
30 46a, and then enters and flows half-way along each of the passages
32a, 32b, 32c, 32d, 32e. The fluid returns radially through the
outgoing passage 42 and flows through the outgoing connecting
pipes 46b to return through the outer concentric passage 24.

At certain locations on the surface of the upper plate



wherein at | east surface region of said polishing table is nade of aJU:ZUZ
material of high thermal conductivity. 11 . A polishing apparatus ac (ljl’dﬂl ng
to clai mWO,99%@8@ei n said 30 high thermal conductivity mat PCHIPIHAUG
thermal conductivity higher than 0.06 cab/cm's/C. 12. A polishing apparatus
according to claim 10, wherein said high thermal conductivity materi al
conprises SiC. 8 J UL 2002 W99l 38651 PCTI, 1P99/00410 15 13 . A

pol i shing 3@pl ehkawordupiRe | sHhngseGt i rc or 5adpols Fhi aget @alovaldedc Rigent
section at a surface thereof and a_thermal nedium passage formed al ong said

surface, SREREPANdait® ties mhPcAEAPDM ffs stReh corpPEFes ux ol ad IS e
teﬁpefatUfgaég'hgéé”%'}ta,paﬁﬁge%\%ﬂgf,wé?&}’ ;%Pectdu\‘c%‘t o ?185!”. bl Yerfd
ad) § y di Vi 3

t enper at ur st ment r egl ons ich are fornmed by radi a ing a
surface argaenhosandlpslasdicupriaiied thOaicontr @blursii RGPUgbb e dicqmrsdng to

claim13, wherein said thermal, medi um passage . i nc¢l udes of said __.

t enperat urk” Al UIFREEE PRIHGES” &%ﬁdﬁwﬁffgéﬁeagﬁlfuila %ﬁg?ycﬁﬁ?t FFosed
bet ween a &&mt 61 anth P8 PHIPE At SRy #Ud et it sbakhRreSUshatddieites
passage extends to a center of said polishing table 15 while ot her passage

extends t &7 PEFFPRRAYTEL ShoBapofPEhpaghtablEhe IELOWA arhil WSHISRE AfFHSR us
accor di ng J@, ¢| @ Isc Wharel nesakd LLULAaghELY DRt chs AocaLed ¢fc yddial

position corresponding 20 to that of sal pl ece I'lepo i ng.
16. A pol istemgthabhecaspbedi hgat o52bai hRd3, SMerb2a. sain Epparatamplss,

provi ded wi fl ow adj.ust neni_ val ve r.individual |y controlling.fluid
Pl ow Pa et 1o W S8 Tilep Sl L0l P $E8ped BRYES BORYLliy
tabl e accarali mpritradllsedn by, sherettesmal apparmillserd S byt oprdeddnhgh an
t enper at ure adj ustnent neans for i.ndivi duglly ontrolling te Er atures of
thermal  mAREE PRT BRSO S Fdrd SEE -d FORPALE T GnaRl T HAR 1fas s,
18. A pol igdd N dblas ama9r B NGpéPatbainy led ettt 23 B rappasahds 45

provi ded with sensor nmeanS for ‘nmeasuring tenperatures in various |ocations
of said sFF¥HEE®region and a ~u~ Zooz WD 99/386y ~C ~I.|P99/004a0

15 In this embodiment, the upper two plates (upper plate 30
and second plate 34) of the plates 30, 34, 38 and 44 to comprise
the polishing table 12 are made of a highly thermally conductive
material such as SiC so as to improve the responsiveness of the
polishing surface for thermal controlling. SiC has a thermal

20 conductivity of 0.07 cal/cm/s/°C which is about twice the value
for stainless steels. It is not necessary for the third plate
38 and the lower plate 44 to have particularly high thermal
conductivity, and, in fact, lower thermal conductivity of
stainless steels is desirable to prevent temperature changes

25 in the thermal medium flowing therethrough.

The operation of the polishing apparatus of the
construction presented above will be explained with reference
to the flowchart shown in Figure 6. Thermal medium is prepared
by an external supply device so that the thermal medium (cooling

30 water in this case) is at a desired temperature. Control unit
50 is pre-programmed with a target temperature T, (n=a, b, ...e)
for each of the temperature adjustment passages 32a, 32b, 32c,
32d, 32e (step 1). Top ring 14 and the polishing table 12 are

rotated respectively while supplying a polishing solution Q on



16 flow control neans for controlling individual flow rates of therﬂnam 2002

medi a fl v(\gsé;??jakg sai d tenperature adjustnent passages in a?g?[ﬁ%ﬂﬁ%o‘“ th
en

output o sor nmeans. 5 19 . A polishing table according to claim13
, Wherein at |east surface region of sald pqglishing table is nade of high
thermal conductivity material. 20. A polishing table according to claim 19,
wherein said high 10 thermal conductivity material has a thermal

conduct i vithg $wyhecetdianhe o6l balhirgncdoCh PA thrayedl £hhiswlukdrengggdedi ng
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wor kpi ecethel destharo kel skngoangalriessing (atvprkyl ecaraGida1sempardture
polishing table, said polishin? t abl e having a polishing section or ~a 20
pol i shi ng®foote ¥PrFmfeTR WoscR+ bRTSH 1P aGFPREB ERH Gt 2 I3herdar<hedi um

passage fouiRdedl dhsahdnaphtase pySaith ORI BhnAedYP PASSREE COPPELSI N a
fluid entry port disposéd m dway bétween a center and periphery of said

pol i shi ngprabls@ims sxgluiqiol ardhi eighepdpar at us conprising a polishing table

and a workpi ece ; far. | dj n I i r kpi.ec [ id
pol i shing tabl ePrﬁg‘JéLl ? S&qilssh%ﬁr?gd t gcbe?@%%\}:ﬁ]?\%e gl%ﬁglu%tssgac%g%ﬁ%%ﬁl g%
pol i shi ngcketlin tiasdumdlsecdtan R}, aandrikecend betpdbsabdaa 3Qbt, hécosl
medi um pagszgge formed al ong said surface, said thernml .nedi.um fgassaggﬁa
[ I

1dt |
conpri si ng28r PESCYTHRYe FIIRF Pbi SSFHREBR Y dieP eRT et Eatrd Ton

nmedi gm  c@nrd1uB9es5d.! 24ntAdohh $histdcRPAF 8k W EAMId Sehgeratilelsshi ng
tabl e having one of a polishing section and aégol i shing tool attachnent

section atsd kbl feReIot SUMREFOFIERF NG (86Ee 4nd and hef MrF teddiithifadgdage

formed al @Rg oS & WehaGRi i858l )Sabd1 1 BRE AB! 1 FRAUAM PAS§A0E GRTBRNESS a
plurality of tenperature adjustnment passages provided respectively in a
pl ur al i t ysettiagseradustend) ixhseanenediond ephd chraredantad. by fr dgttal |l y

di vi di ng f ar 0 j | ighi ; rkpi ol der
oper abl e &%ﬁ{)l gggﬁd grgeséeggég?ggi e% er}g%%‘%gjfr?%aiaccil poﬁ%s%lclﬁng&t ab e;ths?nd a
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hi gh ~6), and the steps subsequent to step 3 are repeated to continue
polishing.

Acco;dingly, inthe polishing apparatus in this embodiment,

20 the polishing table 12 is divided into a plurality of ring-

shaped regions to form individual temperature adjustment

passages 32a, 32b, 32c, 32d or 32e so as to enable adjusting

the flow rates independently in respective passages. This

configuration of the thermal regions enable to respond suitably

25 to changes in local polishing conditions of the polishing surface,

so that more uniform distribution of temperature can be obtained

over the workpiece W by finely adjusting temperature in each

region. Also, in this embodiment, because the upper plate 30

is made of SiC, which has a high thermally conductivity, result

30 produced by flow rate changes can be reflected quickly in the

surface temperature, thereby providing a thermally responsive
apparatus.

Figures 7A, 7B and 8 show other embodiments of the present

invention. Inthiscase, twothermal mediumsupply passages 40a,



A

thernmal conductivity and said thermal medi um passage contacts said nBtJdtiZel
of high thermal conductivity. 25. A polishing apparatus accordi ng to claim
24, wher Q%3868 pol i shing table has a fluid entry port di $p65BY Watheen a
center and a periphery of said polishing; table, and said plurality of
tenperature adjustnment passages conprises two tenperature adjustnent
passages extending fromsaid fluid entry port such that a first of said two
t enper at u® A tst PEOY 1088 S &geH i@ dSwd Ot BairflatemierYi 0f £ B&h depekirnlilng
table and a second of said two tenperature adjustnment passages extends to
sai d peri FRanFest tadihe pelishi-ng tapiel2. sinler poxdszoigheindivaguadhi ng
appar at us j o] i wh I i dafluid ry portqbs | ted
at a radi 51%9“3%; 1{lhgcné ofés:cgﬂdg%o P hi ﬁé%gggg cgfrzraéspg% 1'ng ltob aB%gsi tgl(i%n

of sai d woropimera. dedegdetodulnérigapaledsSihumguprly papsagshi Ha apidr ahusugh

according.to,.cl.ajm?24, _wherejn said flowrate adjus nt__devi ce_conprises
T ow & LSt dERY 51895 3T heIMEH nGohERSy AUR abbBr ity COMBEATAPS
further corpisiaydiy 31tenpetabir ep@eisistaentnreansdioiduadi vienpbliture
control li g%rterrperatures of thermal media to be supplied to said plurality

of t enper aBGI& ANt PEFE2PESsAgRs. 30D, A POFi JFF FPTEPYEFRR #RA & §REES t o

claim 24, f rtagfé {5+ 89 h Sengak f ni%dﬁr' g gratures in
vari ous |5’€§tsi ns o Qa?}gfgg??acgﬁraé&[{g%?ian 9 ow codn ro g%aﬁggfor
control | i Agmpediativhed iftkewfraf eheaxfma haegalmEtowihfowihy tihe pasdages

plurglity_af t eratyre adj ustnent. pas es_ 1n accordance w.t.h output of

sai d%soens arfeggg’ ‘30355\%‘:0 Féﬁf‘ﬁ&dap:‘p’é?@gﬁsc%%%b%éﬁ% ?{]818?'5%1}11%21}}{ rein
sai d nat eadlicofohi ghet hepmalhaaonducheédisy hasdaviBeamalcroonkict b¥i the

hi gher than 0.06 cal/cnis/ C. 31. A polishin par at us conpri_si ng:
pol | Shi ng FRRE HA oS FomE RATRATY Sollbn Sand "X pdi EHoNg 2 08
attachmenigcseght B pAssllgleacs (Pﬁoxﬁiﬂéﬁ Ralthshh nich tedbbe rangna dhekralet
medi um passage forned al ong said surface, wherein said thermal nedium

passage c®P ¥BACh prelacatebati BhpandurE aaFlherncRltsHif s eyedAdded

respget | V@i)ﬁéisn anBl Usghhtyc0h tedperadpde Ak USRI £ 9I0R6 WRiteR igie
formed by radially dividing a surface area of said polishing table;, a
wor kpi ece cesingstt ioye s saass Bdld Sénd Brestheriglkpredimagasssgesaiddar

olishin le: t t. i . Qpe j ndi vi dual |-
Pont rol | Pihe die Febdroc IS AL ROl £E500PERILEE S ’

ates in t enper at ure adj ust nent
passages, Operational steps will be explained with reference to a
flowchart shown in Figure 8. The difference in control

20 methodology from that in Figure 6 is that the object of control
in steps 5 and 6 in Figure 6 is the flow rate of thermal medium
while the object of control in Figure 8 is the mixing ratio of
first thermal medium and a second thermal medium. Inother words,
when the measured temperature is less than the target temperature,

25 the proportion of warm water 1is increased (step 5), and
conversely, when the measured temperature is higher than the
target temperature, the proportion of cold water is increased
(step 6). It is permissible to adjust the flow rates of both
media concurrently.

30 In this embodiment, because two thermal media of different
temperatures are used, the rate of temperature change 1is
increased compared with the previous embodiments, and therefore,
highly responsive temperature control can be achieved. Also,

the range of temperature control can be widened from a low



wherein at least a surface region of said polishing table is made df J& 2002
material Qf high therTnal conductivity, said nmaterial of high_ thernal
conduct i VWQ/” ?ﬁ}ri sing SiC. 8 J Ul 2002 19 32. A poli sh?ﬁ&%@ﬁ‘f‘ﬁt us
conprising: a polishing table having oneigf a polishing section and a
polishing tool attachment section at a surface of said polishing table and
a thermal nedi um passage forced along said surface, wherein at |east a
surface redienpaifasare giotdrs byngheabd ddivatredecob highteempdrafuihe gliven

t hermal co du% iVi%%IP ar]cd sai& t?sr mal “rlarq%géum.passage contacts said

mteri al oft il YRR M omadet PSS gt F BOEShor SRR SERRTEB 1 o
hol d and preessc® MEKpieceatAVaes §aih Pt hidhse tighh8loyhebgin s@i ds
polishing table has a fluid entry port disposed between a center and a

peri phery BT Pote shPnPAlalsite, VaFiaue| yieB s yoporiheevagkroeatedtat a
radi al #osiii if i I Shi gl e e I position of said
wor kpi e‘:}ée hlg%%&dour%[n%' B%H%%f%g Egg.&g}&agéﬁi Z%ﬁﬁgrgggg%as?us according to
claim 32, wherei Ainsdihe abose-alesafr therh dnrberdimlerncondudie \ddalyi shaisn g talbdremal
conductivity higher than.0.Q6 cal/crnJs/ C.. 34. A polishin ppar at

accor di ng tecl)onﬁ (5532 RiHets W%a‘quo{?ﬁt"é(?‘?%e%forhi ﬁ"‘tﬁr%ﬁélp l?c#i%\hety
conpri ses SFuZntdblA poloweRidly tiablie §0BBIpSINISsOPReOfo A PO!d Thirtd a$AGt | On
and a polishing tool attachnent section at a surface of said polishing

tabl e and 3AHYNE IHeBAGRPPSSBAYRTLEr PR 6Mg fegiedPdaterars,a Weddsii Ngai d
t her maj o MedigyN PagHAIGrGARBRIHRS 13 Alowsakhkk el iqur@%rg%tiw'sec SR on
passages provided respectively in a plurality of tenpérature adjustnent

regi ons whitdiezghy fapakile o airavigidgvedhaghatiathgse afedhsf podiighed
polishing t ~and-a fl r adj,ust ice [ rahle tq.

i ndi vi dual @%%rﬁéra'm o oY, [ A i@g‘té‘?%g%#’%r% i ggo?‘gtggrrggr & Bigh

adj ust nent Yiesseeges condaicaiiy idty | easterd adur theeebggi bo obrsaide pd i $Highg
table is of mat er | of high thermal conductivity and said thermnal
medi um pagg;degsgocng’n Vacts Ssgodf E?Sf"é%r&tu&‘e KPEH=e e?%ra?h%é’r? ARYE )F.a%(ieG J U
| 200220 36, A polishing table according to claim 3> wherein said
polishing table has a fluid entré gor,t di sgosed bet ween a center and a

peri phery of said polishing taBAEStEAalAPRLLFRPLIIEY of tenperature

adj ust nent passages gegenicint e tlienesatseuddhssd PR NASFRASpa@Htenrd ng:
fromsaid fluid entry port such that a first of said two ten*ﬁer_ature

adj ust ment §5Fs PIFEEERHLRIsEBT i #Oddihed USRI Rt i AnVAGKPABFE dAd 2
second of gpirth A2k JreIE pHoded AdUSERBRbnRASSdgeHa eXLeNES] tQu Sficdystal
peri phery of said polishing table. 37. A polishing table according'to claim
36, witdtei RiSHIEW I uid entry port is located at a radial position of said
polishing table corresponding to a position of a workpiece hol der during
polishing. 38. A polishing table according to claim 35, wherein said flow
rate



adj ust mrent devi ce conprises flow adjustnent valves. 39. A polishing_table
according to claim35, further conprising a tenperature adjustment Redhd00?
for indi wWalewedshst control ling tenperatures of thermal mnedi aPCo/Jp®/®didpl i ed
to said plurality of tenperature adjustq%nt passages. 40. A polishing table
according to claim 35, further conprising: sensor neans for measuring
tenperatures in various |locations of said surface region; and flow control
means for controlling individual slowgak@g of thernmal nmedia flowing in
said plurality of tenperature adjustnent passases in accordance w th out put
of said sensor neans. 41. A polishing table according to .claim35, wherein
said materjal of, high.thetznal conductivity.has a thermal, conductj vit
aher theh 0. 06" TT I EAE BepSTaEUE pbialks MBS 4 TR R HEF a1 o
accor di ng 4 vorkaiiBcEd howaeret 8rsied Ud iy endiprefs Siirg) at Wef kpheEOHHd JAd V1 ty
Co[rlpfjse$ uz~,. 43 . A polishing apparatus conprising; a polishing table
havi ng® one®d+d PPl § BEPGgERREEY on and a pol i shing tool attachnent section
at a surface of sajd mgeugh&agi tahl g aHS'vilngh%”B%lf@t‘Piﬁ' Bas$ags fuyr ned g

al ong said surface, erein said thermal nedi umpassage Tonprises a flu
entry portrell spobed whadhaytbachmentasesttion and aa perigteryhefeshiand a

pol i shi ng e;,and.a_workpiec | der rable .tp hold and press a

wor kpi ece éar%%]ﬁ%% %%?bu%&$§ﬁ§ﬁ§ ?ggﬂ%,d \(/%Aﬂg)rn& r‘?aalté)lse%\lﬁsfa%eSurface regi on
of said polishinghdedle siasdraterab lansdienipds ofgdicemdrhierdmb wameicityi ty
and said thermal nedi um passage contacts said material of hi%h,thernal
condu? i viqy, tERRENAIET PEHI PO F PR FTRISDI R PEsdadf FEFRCEREV§LPotR @

di sposed RelyeLen; & Copt €&mpadaduper bRRakYmehtS Had R4 S 16h tak efo SRl 4
fluid entry port being |ocated ar a radial positiion of said polishing table
correspondthgrddial bosfiivAing 3aPdrierRpirEed Rdl i W hishng shakke- 44,
A polishing apparatus conprising: a polishing table having one of a
polishing section and a polishing tool attachnment section

2. A polishing apparatus according to claim 1, wherein said

15 thermal medium passage includes two of said temperature
adjustment passages extending from a fluid entry port disposed
between a center and periphery of said polishing table, such
that one passage extends to a center of said polishing table
while other passage extends to a periphery of said polishing

20 table.

3. A polishing apparatus according to claim 2, wherein said
fluid entry port is located at a radial position corresponding

to that of said workpiece holder while polishing.

25
4. A polishing apparatus according to claim 1, wherein said
apparatus is provided with flow adjustment valves - for
individually controlling fluid flow rates in said temperature
adjustment passages.

30

5. A polishing apparatus according to claim 1, wherein said
apparatus is provided with temperature adjustment means for
individually controlling temperatures of thermal media to be

supplied to said temperature adjustment passages.



at a suzface o said polishing table and a thermal nedi um passage fgrﬂﬁq@g
east

al ong sai d surface, wherein said thernmal nedi um passage co
three fl u‘iV89|88f3§5§ for entry and exit of a thermal nedium gpﬁgﬂ@s% &?)I ece

hol der operable to hold and press a workpisece against said polishing table,
wherein at | east a surface region of said polishing table is nade of a
material of high thermal conductivity and said thernmal nmedi um passage
contacts sand nmaterial of high thermal conductivity, and wherein said

polishing table has g .fluid entr ort _di sposed between center .and_a
or i phers G sai & B g ERerr R aoFPRaI ot ey Dot o s tedtntaadat a
radi al posiagparfusai fs poprshidgdat ahli €ncoseaspendnBenk0 8opOShbheAdrahgsaid

wor kpi ece hol der during polishing. 8 JUL ZOQZ 22 45. A polishing
appar at us CERRSEATECR Pol YaFimESt herethadFre§ sprédofusiperi sAPAGRsABH| on
and a poli shi t n ectl] ty . O~ i olLsALn

fabl 6 ohd SReiEtr gl AL ot S A AR S P o B0
wor | cpi ece thelmexrl opetisb|fE dvaiplih as@d prempex avuriepiaddesagantspasaades

polishing table, wherein said thernal diu assage_conprises a plurality
of tenperatir & A& Hent" %25%5§8g€r85?88a3155888 iW&Fggrn a plurality of
tenperature adjustnment regions which are forned by radially dividing a
surface area of said polishing table, wherein at_least..a.surface region of
sai d polisHi'ng t &IRCILSHRRE WPATHEESr PEFOBALIRIgRCt RéPARI coWBEERAH &) and
sai d tlper mle JmRdi 4P PASS A6, £ONT 361t §a Sal Soﬂ%ﬁ&hg' 95181 98 hBEEMBE high
conductivity) and wherein said polishing table has a fluid entry port

di sposed bé&hsaala eendeetintity Petephady of said polishing table, said
fluid entry port being |ocated at a radial position of said polishing table
corresponding to a position of said workpiece holder during polishing. 4d.
A pol i shi n§ -apparfaped. isiciorgdiapgatra tolsarrcdsd inkget ei il sam 07 ,p lreadeiitny safid

t enper at ur e .adj yst ment, pass S. C rises it t emrper at ure.adj ust nent .
basbages eliaL PR eH s o LR Rl iR rharnarr fPEAGF YA (o
t enpendt ur diatharstureEm Passageb/exyents. to said center of said

pol i shing~tabl e and a second of said two tenperature adjustnent passages
extends to said periphery of said polishing table. 47. A polishing

appar at us @gcor dimgothSQiiaigrra@arfattﬁ;tshaec@Qmﬁmigstagciég‘w AdjstreEn swdldves

operable to  individually control fluid flow rates in said_%IuraIity of
t enper at ur igh thermal “conductivity material comprises SiC.

20 10. A polishing apparatus comprising a polishing table and
a workpiece holder for pressing a workpiece towards said
polishing table,

said polishing table having a polishing section or a
polishing tool attachment section at a surface thereof and a

25 thermal medium passage formed along said surface,
wherein at least surface region of said polishing table

is made of a material of high thermal conductivity.

11. A polishing apparatus according to claim 10, wherein said
30 high thermal conductivity material has a thermal conductivity
higher than 0.06 cal/cm/s/°C.

12. A polishing apparatus according to claim 10, wherein said

high thermal conductivity material comprises SiC.



adj ust ment passages. 48. A polishing apparatus according to claim ASSJUL 2002
further conprising a tenperature adjustnment neans for individual
control | Wfy9%¥ePer at ures of thernal nedia to be supplied tBC E@T%m%ﬂﬁrality
of tenperature adjustnent passages. 49. 1A polishing apparatus according to
claim45, further conprising: sensor neans for measuring tenperatures in
various | ocations of said surface region; and flow control neans for
controlling individual flow rates of thernmal nedia flowi ng in said

plurality o erature a S nt .passages i.n accordance w th _out put of
sai d sensof rrearrn%D eilf? hing bég%i%’@@ a8 RYFHISTHMh§eehpar &1 Peddstding t o

claim45, wher %%&a%%in%d@é@&'t%ncﬁt Bi ol £ LIPS HRNYS &ﬁ@@uéﬁéz‘!ﬁléi RS v
thermal conductivity higher than 0.06 cal/cm's/ C 51. A polishing

appar at us Ro9PRySi f\@rmadp@lpslgl agidakbaflagee one of a polishing section and

a polishing tool c ace of sai | i shingt.ahl e
and a. §t her mal }gé%%k sléﬂg%gfg’%rrnﬁgdﬁéa?ong agsc?%%g:{aggggsggaa gq\}ﬁ%}pllatglce
hol der op&rﬁb&@npexérohﬂe g s efen B YW K es gl ded 1Sl ol vy nign taabl e,
wherein said thermal npedi um passage cQ~:r!p:ises a plug ality of

t enper at urRL Hef bkt reff bERESGRSUP o@FéB&tF‘@%eEﬁg\}@W wﬁlghma&reamrmﬁ

t enper at urg, ag 4iss I dptdiegagﬁa whighrare heeaed My hadiahliynding dizg &
surface area of said polishing table, wherein at |east a surface region of

said polishing table is rrade of material or high thernal conduct|V|ty, sai d

materd @l ofy NI oM, L06] NBh: AQNAUEH kY ebak-5Rrm pdoswg%?%&n pad yhereln sl

polls I ng tabl ry port sed ween~ & cén
peri phery Wiesmd poddishi n@atsastalg@, saicd ufdlesi dtent rqf pardaideitepdencatect at a

radi al pOSI(%:I,OI’I of said I|sh| tabl e rres di,ng to a posif.ion of said
morkpiece %&ﬁ %Rﬁl %ﬁﬁ éﬁng f%om 99 1d éhtr pé%t élsposed
between a center and perlphery of said polishing table, such
that one passage extends to a center of said polishing table
15 while other passage extends to a periphery of said polishing

table.

15. A polishing apparatus according to claim 14, wherein said
fluid entxry port is located at a radial position corresponding

20 to that of said workpiece holder while polishing.

16. A polishing table according to claim 13, wherein said
apparatus 1is provided with flow adjustment valves for
individually controlling fluid flow rates in said temperature

25 adjustment passages.

17. A polishing table according to claim 13, wherein said
apparatus is provided with temperature adjustment means for
individually controlling temperatures of thermal media to be

30 supplied to said temperature adjustiment passages.

18. A polishing table according to claim 13, wherein said
apparatus is provided with sensor means for measuring

temperatures in various locations of said surface region and
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& ()- 28" @pddshing tool attachment section at a surface thereof and a
thermal medium passage formed along said surface, said thermal
medium passage comprising a fluid entry port disposed midway

between a center and periphery of said polishing table.

25 23. A polishing apparatus comprising a polishing table and
a workpiece holder for holding and pressing a workpiece against
said polishing table,

said polishing table having a polishing section or a
polishing tool attachment section at a surface thereof and a

30 thermal medium passage formed along said surface, said thermal

medium passage comprising at least three fluid ports for entry

and exit of said thermal medium.
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| '] Y4%bORed respectivelyin a plurahty of temperature adjustment regions Wthh are formed by
radially dividing a surface area of said polishing table;
a workpiece holder operable to hold and press a workpiece against said polishing table;
and
a flow rate adjustment device operable to individually control fluid flow rates in said

plurality of temperature adjustment passages,

wherein at least a surface region of said polishing table is made of a material of high
thermal conductivity and said thermal medium passage contacts said material of high thermal

conductivity.

25. A polishing apparatus according to claim 24, wherein said polishing table has a fluid
entry port disposed between a center and a periphery of said polishing table, and said plurality of
temperature adjustment passages comprises two temperature adjustment passages extending from
said fluid entry port such that a first of said two temperature adjustment passages extends to said
center of said polishing table and a second of said two temperature adjustment passages extends to

said periphery of said polishing table,
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28. A polishing apparatus according to claim 24, further comprising a temperature
adjustment means for individually controlling temperatures of thermal media to be supplied to ssid

plurality of temperature adjustment passages.

29. A polishing apparatus according to claim 24, further comprising:
sensor means for measuring temperatures in various locations of said surface region; and
flow control means for controlling individual flow rates of therma) media flowing in said

plurality of temperature adjustment passages in accordance with output of said sensor means.

30. A polishing apparatus according.to claim 24, wherein said material of high thermal

conductivity has a thermal conductivity higher than 0.06 cal/cm/s/°C.

31 A polishing apparatus comprising:

a polishing table having one of a polishing section and 2 polishing too] attachment section
at a surface of said polishing table and a thermal medium passage formed along said surface,
wherein said thermal medium passage comprises a plurality of ternperature adjustment passages
provided respectively in a plurality of temperature adjustment regions which are formed by
radially dividing a surface area of said polishing table;

a workpiece holder operable to hold and press a2 workpiece against said polishing table;
and

a flow rate adjustment device operable to individually control fluid flow rates in said
plurality of temperature adjustment passages,

wherein at least a surface region of said polishing table is made of a material of high

thermal conductivity, said material of high thermal conductivity comprising SiC.



UU10 UU! $10%U U& ()-P\\]FAK_ S wxoMal T, 10%& () - F z"100/&'()-l
UH0%& ()-! YAO%& ()-!1!040%& ()- ! SUL0UAAR ()- aaaaadyNC ! 10 10Vhd¥l
109& () - Y5m' 109& ()- Y4109& ()- F2S100% ()-F. m'109& ()- aa; bbecc}"’?YNC!!I
"10%| & ()- "10% & ()-gyY MBlO%H| & ()- 3"10% & ()-y!| MB10%@mE ()-! ~

| MB10%}| 4| & () - cccdee3f A<YNC! ! ! Vs$494.0% 4] & () -! >s$494.0% | & () - F" 10%] & ()
-1 %40%1 4] & ()--10%1] & () - &$10%4| & () - 3ff g=gggggg{ pez8!!! s $10%& ()- 104
104| 104| 8m'10%4| & ()- f23940% & ()- ' !f23940% 4] & () -

| es$49%40% |.()-g_ hhhviA ponshmzappdrhmsmﬁ@ir@-l[l 9

0d.0%mre () - 33" 10%&' ().- . : $109& ( $10% &' (

$109& () - JJWRb@B|talB@h8wng oRy ﬂmebl(lg se?@r@rcﬁompf(lyshmgrmo}@%ﬂwent segtion

YOW&, Ot of (%%0 l&hlglé tabidand Binbod HE ma%f%@ed ﬂjong@%jsgff%é? ()- 10

wherein at least a surface region of said polishing table is made of a material of high thermal
conductivity, and said thermal medium passage contacts said material of high thermal
conductivity, and

a workpiece holder operable to hold and press 2 workpiece towards said polishing table,

wherein said polishing table has a fluid entry port disposed between a center and &
periphery of said polishing table, said fluid entry port being located at a radial position of said

polishing table corresponding to a position of said workpiece holder during polishing.

33. A polishing apparatus according to claim 32, wherein said material of high thermal

conductivity has a thermal conductivity higher than 0,06 cal/cm/s/°C.

34. A polishing apparatus according to claim 32, wherein said material of high thermal

conductivity comprises SiC.

35. A polishing table comprising;

one of a polishing section and a polishing tool attachment section at a surface of said
polishing LaBle and a thermal medium passage formed along said surface, wherein said thermal
medium passage comprises a plurality of temperature adjustment passages provided respectively
in a plurality of temperature adjustment regions which are formed by radially dividing a surface
area of said polishing table; and

a flow rate adjustment device being operable to individually control fluid flow rates in said
plurality of temperature adjustment passages,

wherein at least a surface region of said polishing table is made of 2 material of high

thermal conductivity and said thermal medium passage contacts said matenal of high thermal

conductivity.
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said fluid entry port such that a first of said two temperature adjustment passages extends to said
center of said polishing table and a second of said two temperature adjustment passages extends to

said periphery of said polishing table.

37. A polishing table according to claim 36, wherein said fluid entry port is located ata
radial position of said polishing table corresponding to a position of a workpiece holder during

polishing.

38. A polishing table according to claim 35, wherein said flow rate

adjustment device comprises flow adjustment valves.

39. A polishing table according 1o claim 35, further comprising a temperature adjustment

means for individually controlling temperatures of thermal media to be supplied to said plurality of

temperature adjustment passages.

40. A palishing table according to claim 35, further comprising:
sensor means for measuring temperatures in various locations of said surface region; and
flow control means for controlling individual flow rates of thermal media flowing in said

plurality of temperature adjustment passages in accordance with output of said sensor means.

41. A polishing table according to.claim 35, wherein said material of high thermal
conductivity has a thermal conductivity higher than 0.06 cal/cm/s/°C.
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43, A polishing apparatus comprising;

a polishing table having one of 2 polishing section and a polishing tool attachment section
ar a surface of said polishing table and a thermal medium passage formed along said surface,
wherein said thermal medium passage comprises a fluid entry port disposed midway between a
center and a periphery of said polishing table; and

a workpiece holder operable to hold and press a workpiece against said polishing table,

wherein at Jeast a surface region of said polishing table is made of a material of high
thermal conductivity and said thermal medium passage contacts said material of high thermal

conductivity, and

wherein said polishing table has a fluid entry port disposed between a center and a
periphery of said polishing table, said fluid entry port being located at a radial position of said

polishing table corresponding to a position of said workpiece holder during polishing.

44, A polishing apparatus comprising:

a polishing table having one of a polishing section and a polishing tool atrachment section
at a surface of said polishing table and a thermal medium passage formed along said surface,
wherein said thermal medium passage comprises at least three fluid ports for entry and exit of a
thermal medium; and

a workpiece holder operable to hold and press a workpiece against said polishing table,

wherein at least a surface region of said polishing table is made of a material of high
thermal conductivity and said thermal medium passage contacts said material of high thermal
conductivity, and

wherein said polishing table has a fluid entry port disposed bétween a center and a
periphery of said polishing table, said fluid entry port being located at a radial position of said

polishing table corresponding to a position of said workpiece holder dunng polishing.
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at a surface of said polishing table and a thermal medium passage formed along said surface; and
a workpiece holder opersble to hold and press a workpiece against said polishing table,
wherein said thermal medium passage comprises a plurality of temperature adjustment

passages provided respectively in a plurality of temperature adjustment regions which are formed
by radially dividing a surface area of said polishing table,
wherein at least a surface region of said polishing table is made of a material of high
thermal conductivity and said thermal medium passage contacts said material of high thermal
conductivity, and
wherein said polishing table has 2 fluid entry port disposed between a center and 2
periphery of said polishing table, said fluid entry port being located at a radial position of said

polishing table corresponding to a position of said workpiece holder during polishing.

46. A polishing apparatus according to claim 45, wherein said plurality of
temperature adjustment passages comprises two temperature adjustment passages extending from

said fluid entry port such that a first of said two temperature adjustment passages extends to said
center of said polishing table and a second of said two temperature adjustment passages extends

to said periphery of said polishing teble.

47. A polishing apparatus according to claim 45, further comprising flow
adjustment valves operable to individually control fluid flow rates in said plurality of temperature

adjustment passages.

48, A polishing apparatus according to claim 45, further comprising a temperature
adjustment means for individually controlling temperatures of thermal media to be supplied to said

plurality of temperature adjustment passages.

49. A polishing apparatus according to claim 45, further comprising:
sensor means for measuring temperatures in various Jocations of said surface region; and

flow control means for controlling individual flow rates of thermal media flowing in said

plurality of temperature adjustment passages in accordance with output of said sensor means.
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Sl A polishing apparatus coniprismg:
a polishing table have one of a polishing section and a polishing tool attachment section at
a surface of said polishing table and & thermal medium passage formed along said surface; and
a workpiece holder operable to hold and press a workpiece against said polishing table,
wherein said thermal medium passage comprises e plurality of temperature adjustment
passages provided respectively in a plurality of temperature adjustment regions which are formed
by radially dividing a surface area of said polishing table,
wherein at least a surface region of said polishing table is made of material or high thermal
conductivity, said material of high thermal conductivity comprising SiC, and
wherein said polishing 1able has a fluid entry port disposed between 2 center and a
periphery of said polishing table, said fluid entry port being located at a radial pesition of said

polishing table corresponding to a position of said workpiece holder during polishing.



