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APPARATUS AND POLI SHI NG TABLE THEREFOR Technical Field 5 The present

invention relates to polishing apparatuses, and relates in particular to a
polishing table for providing a flat and mirror polished sgmgﬁ

a
wor kpi ece such as semi conductor wafer. 10 1Background Art A I@M@Mﬂwﬂmj
integrated circuit devices in recent years have been made poOS ltra

fine wiring patterns and narrow i ntectli ing. The trend t dkBifcds hi gh
density integration |l eads to a requi Elgf?e%ﬁtﬁgﬁ%égtrerre fl atness of substrate
surface 15 to satisfiyrdimene hal o tiept Anof pdOLsSINE SABPPETHEREFOR

phot ol i t hographi ¢ reproduction of mcro-circuit patterns. A flat surface
can be obtai ned on sem conduct or wafer by chem cal - mechani cal polishing
using a polishing table and a wafex [l er ess the wafer surface on
t he polishing cloth 20 nounted on t%@ﬁ&l%éh?gsﬁtaabl e while supplying a
pol i shi ng sol uti oTicopraisentg iakeatiive palkitelsesocapol hehpolisppagatuses,
interface. An exanpl e of, the conventional poljshing a atus is sho in
Fgure o AT LEATHES al o bbb 1B B0 borr ShF noABaE cHof 10 Feint o
in conjunctipnfyathaadt e rioly foishegaktirgakreldidf 08 BokgibRgcandyiesss ng
the wafer Wonto the rotating top ring 14 with an air cylinder. Polishing
sol ution Q iSCRYHFPIIREIT 3fA%LSol uti on nozzle 16, and the solution is
retained in the interface between the cloth 10 and the bottom surface of
the 30 water Wto be polished. In such a polishing apparatus, heat is
generat®d by friction between the waadekg¥pumdtl Atte cloth 10, and a part of
the heat is carri e .pol.i shi ut i i r i hder |
transferred to th}dq‘gaypn%gngl &nﬁéoé%tzé)%o%itgﬂf]% ‘%% Jr%'ggzﬂ(P r%é%n% Y$45%02
2 and i s rermared bepncoade pe seediian by proyifdes whrihgges tesreeand Marrow
structural c.orgi uration qf the Bol{__shi nq__tabl 2 i.s shown in Figure.lo,
whi ch shows YTHETE4HE EPACHS | APEr FHYRAf - YRF Fo g AGREALY -1 IHabECBs
stai nl ess stleflds hasaarafi irvdmddtlicE expasmadel d6néos 1 ewbBlratkhelifbhce
medi um suppl.i ed through concentric shaft passages 22, 24 forned in the,

interiof® of W st Al SRR R idPER REd ISCEF anlboritePReT helfal
fluid from %Mﬂﬁm?%ﬁf@ Ayl 4 1en RAS $8¢e% A rctfit bAtterns. A

chem cal - mechani cal polishing in general, and 10 especially when using an
aci di ¢ or alld@% névddiags ofalt heer REHINHAL O alS PFAPAUGTETdefBABENt LY

sensi tively Gfen {1 1 SRR M HLL Aol DEnPRY! 88HAG BR8N gTRENEIOT £nd | A
order to inprove the uniformty of material refoval across the surface of
the waf er Wwakey sagadiereHotRr @vhttils? veeperrsaraee dfsepalipging cloth

distri io i i :COJ; A Lh,R: pLe 1 3
R R i B b s e e
fl owi ng t hr At ien sslondlaimigial edsesde sl 8 pag tilled gsol REhi hbet apbeighing
However, becgise.4 epolishi ng table 12 is nmade of 20 stainless steelin the
convent i onal™"pol'i'shihg apparatus, thermal conductivity is low, and it has
been difficult toXomxaipleeofetther sonverndfionad pelliishing tagpardas ois

id h ired f th |t i_st.i.cs. .
B ol st o T adt PRAFe owrnke FErREBR THES e raPPRRTH DS Babidnibds
resul ts23 n aldtre loadsf @sed riansberjuntg ikentvikat sewsp s erbEerr egroheand

the outer regjion of the polishi n%&t abl e %"rzﬁj and presents a problemthat the
pol i shing tatt &R haldimeypad FTEGHINA i VAt GFal PEAPetAFuF@E26ANY tOP

glo}‘ :‘ EL .62; 28“% i ?égtsii_theaﬂ Wit abhe nigkat, ape1syhli g6t £6h §0ish ff esedhipplied
from a solution nozzle 16, and the solution is retained in the
interface 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

LT
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30 Disclosure of Invention It is an object of the present invention“po””-m2
provi de a polishing apparatus to enable to strictly control the degree of
mat eri al renoval by providing a close control over the 8JII 1. 2002 31
operating tenperature in the polishing'table. The object has been achieved
in polishing apparatus conprising a polishing table and a workpi ece hol der
for pressing a workpiece towards the polishing table, the polishing table 5

havi ng a polj,shi: i r I Shd -Qﬂgp i

surface thera{erg#1 lﬁﬁ?ﬁ?‘ﬁ?ﬁ&ﬁgﬁhﬁ?ﬁ@?@%ﬁ% ﬁr?rts\g]' a o%1 ?ﬁ%%%‘?cce%'
wher ei n t he A rdrmed tumeall wopEspacge: conmpri $he poflishdhigt yabllet E2pes athoven

adj ust nent passages _proyi ded.respective in.a plurality of tenper re

adj ust ment rlégi%ﬁ%uﬁg mi’cﬂg%ﬁ:g FgPWEdtb%‘tr Healqﬁfcdi]\ﬂ%iweflsoﬁrtoile% ea
of the poli gdd kK Bk ecarficcandi Agh¥ ot BealignN@sRSsebel N Y4 dUap i PABSEAKER] ar e
shortened so that the thernmal nedium passes through'tﬁe passages qui ckly

wi t hout xpara&FRINg HPuchO¥ edpOVANGr e vahieamadn, madivheseppliedbiiitaudp t he

l'i shi [ | i | ect ; I
Changes qui Gy CCTHe Borfe PRepTaef chen, F FOahEL PR HASCRRAME PR
and responsistenies 2 ®f tthergralnys kiong lingt és uAkdotobecanspotrhettid dvhaxfmdahe

thermal medi b trolled i ndi vj dual ' 20 of t i shi
Labl o a 11 T YL UE { SRR AT EPEL CORTTOT EAHOBEP pRRFOPRRCREDS St Tbral

changes encountereth i Nnch8RivallAESh&RSEANS pb1tiBRiRG! | SK NGydrmaitag., Thend
t hermal nmedi um passages may include two tenperature adjustment passages
ext endi h§y f retReC iR BLY Hhen W idi%sposeaidic) oF 2 kentine setttisnehthpdfatthe

passage ext Q eptab ek i ! ASSAAEr
extends to ?%g‘raftpf%af/l g%ﬁt Xg&pioél]?se%?ﬁg%?atbiggﬁégjégg%? ncg] 3,}1@?“{% passageei S

di vi ded int % Whespelishdngf inherfarel elfidrsiqife whnerdeydior éupfovetthee
t her nal md'&ﬂ%&é@tga&f nlateuah &Qﬁoggisgcgfés'sstﬂgsﬁﬁﬁﬂ%%e htﬂefﬁ’g%vaffer
reflect t y tot

enabling to nperature control changes qui ck e actual table
t enper at ur et o ithpricve disimagh ttionecantdrpéspbhsi veokishbiigt heenprdy sthimg)

. . [ ' h ' f bl
where b1 ot HotT 3L b8y nbhTO PRy B0, At AP 8 b SEnf BB e e
wor kpi ece carernee et e edli sjunr Cioh yiod hes appar atyu s omy oié ipgovhdefllawtiatd ow

adj ust nent va%vsf L ndi vi.dual controlling fluid flowrates,in the
tenperature & jﬁ%‘f’ nﬁ?l‘ga@ﬁ%‘é’& %éo‘ﬁ%g ap ’é?‘é‘gﬁs{%ys%%r%f} oﬁ‘b’e‘h RFS$P9°
t enper at ure B8lj st teat pokassifgrtablevizlual |y control ling tenperatures of
thermal nedia to be sup Iieg to the tenperature adjust nh passages. Th
apparatus may al sABESETByi BEGAUNTY LENSEP TSRSt of AMbasd? n t BABE & es
in varipos |oeainvass et ddieisthbasenddh Rgi0npandshh oW 5padath syeaiSr i1
controlling individual flow rates of thermal nedia flow.ng in the
t enper at ur e %ﬂ?%ggﬁéﬁ%ty 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



passages. | n another aspect of the invention, a polishing apparatus-g Jy 200
conprises a polishing table and a workpi ece holder for pressing 15 a

wor kpi ece towards the polishing table, the polishing table having a
pol i shing section or a polishing tool attachnent section at a surface

t hereof and a thernmal nedi um passage f or méd al ong the surface, wherein at

| east surface region of the polishing table is nade of a material of high

thermal conductivi.ty. 20 Preferred materials, include Si C which has a
t her mal con&ﬁf?@&??ﬁ RS 3 HEF 0t QﬁﬂH%ﬁﬁ%ﬂ*ﬂgf%F t her aspect of the

invention, a poli RNk abte has ool i %BhﬂgvéQCtirPnF@!Li%PQJ;i S 4o
attachment section at a surface thereof and a thermal nedi um passage fornmed
al ong the 25°8priigdagd arakisnhine tehéensid Red Ukp base Agd deasnbe T g ss ing

plurality of r.at ur j SAYES i ded..re tively i
plurality of ﬁﬂgﬁg’rl%tcur g:og«gallrhﬁ:s{ @% 93’2131. ongl%\,il?ﬁraﬁiea’r gzqeomg%ylr}%d%%ll%y

di vidi ng a favfiagea poad stfiddeepolos birng ppabksaindOcddl abeaphesants qualiichi ng
apparatus, because individual flow rates in_varioQus regions of the

pol i shing t &% 8 ¥EHREBECCOREFBPF AN hASFIAdnBadt BRpR? 2E 2R 1M I2 1T be

carried out the SMirlfaed | aihORSiRNEh&NBREeRal Nmkas¢ah RakkaBengorPIdisdsons.
Tenperature control is further enhanced by selecting a naferi al ~J UL
2002 5 of hPghreRdidnl @bndlemperafurer AdiusiEnenth t haseapast s rssvicles ed

with the surt ' heat ; t t
the 'surface FabroE e Radrl A BHaatas trral b bt iSy P ndREa R e
respondidve tviipdér atmer ef coomgd dby Sradia bky adhvedédg #heneface, atrka prfesdrd
pol i shi ng s§§h$nhprovid superior polishing in a.variety of situations,

t her eby pre&EMt ARG En b tant technol ogy for manufacturing of highly

i ntegrated sem copduotradrindaw ceshe 1A ddigtafs Descrimiivamuwefl DpaveagesFiatye 1
is a.schematic cross sectional view of the polishing table 1n a first

enbodi ment ; SERGGREES FQ Wae FEFFHRR Y MENLURY BIFFES tOEOUISNEIE RAT AR e

1; 15 Figureguidckiyd GSRERI Ceqpessef8hyOnmhcli evefetdtarmol ivedtiing: b/ e
in a second enbodinent; Figure 4 is a ferspectLve view t hrough a section IV
in Fi gdre 3thErghve s53kilie Ui abRedPet b8B1REcLNSREL2GReveBPerREUXG and

essential segkikalnignt5i JHECedt FhpELaBuls R itdChRaRhEQr ot Dexsieps tine t he
control process in"a third enbodi nent; Figure 7A is a Schematic Cross
sectional vPEWUSHL t RebdE | IRMRFHEEBILES n tthe HWLQY enFFGiTRR ;| 2B @ne 7B

iIs a schemat, i t R LSt f Ui S wn
b Figure TR B Lt e T B o R e e
in the thir@fetbedihermal PrgdienTdn b coossodded nal indinidialh regions

a2t 2080 LR o i 200 UL SRl BB SOGEL! i SN car
be performed to suit local changes encountered in the various

regions of the polishing table.
The thermal 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 pass 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 tablewhere polishing is performed, temperature



6 Best Mode for Carrying Qut the Invention In the follow ng, the firisdlL 2002
enbodi nent according to the present invention will be presented with
reference to Figures 1 and 2. Polishing table 12 is conprised by: an upper
plate 3G 5 having a polishing cloth 10 rm#gt ed on top; a second plate 34
having a spiral-shaped tenperature adjustment fluid passage 32 forned on a
top surface region; and a | ower plate 44 having incom ng and out goi ng

t hermal nedi | Y ep 2 tendi ng. lha comuni cati ng
respectivel yyg\nh?ﬁmioxcf:oﬁg%?f?ﬁg}éégFﬁédcgés]g%géegﬂié,ggéﬁqﬁgmgécond pl ate 34
is provided wth thheapmaweanis ngypss paged débay idbhf land adGastaent valves

communi cating the f.enperature adjustpent fl.ui assage 32 with the i phcom ng
and out goi ng gﬁdﬂi}vdég?i&é’scﬁb,tkﬁgib?gtfrjrélﬁléog\]e‘gwﬁlaﬁgees 4% ThESt PR BT fig
connecting pagsageméfa gggg§ggge spiral -shaped tenperature adjustnent fluid
passage 32 at about the radi al md-point between the center and periphery
of the pdlishing tBbeapraratvs nayg ba heovpaaingl ot tehearadoriengd toamment ng
passage 46a | i.shi i th:the
0 ocat i on BEaRREiorRpF Rl By BRI PabE e B &b T BRI t

connecti ng passhgesdppliedcoonentetdehpetieuodt sddesendnef phbeapassage 32,
and out goi ng connecti nggé)assa]gg 46¢c is connected to the inside end of _the

tenperature adj ust MeRtIBRRA §§”é’gél§? B¢ R%‘_’%‘F‘? é’?ﬁ%_sFéﬁloé" ngln%{‘.or
Therefore, anehgteingl tihperaluiRd UN PASSANSs | SobQEBHs B it RehDOobhsHhBE
table 12 so that the thernal mediumflows out fromthe outlet of the inner
concentPc fregEcpadBagelow qoanhizgl weainngorheonhEeklAgds tipRiyipaasagouo
in the |ower,.plates44na8RHa1 hgpatlo u g i 19 npget L
passage 46a J(‘;f the030 1sleco'-?ll%i p?gtie ggotgﬁ(gl%\?vilt'ﬁt ot?ﬁgg%egrr%%?a?ﬁﬁ% Bdent
adj ust nent fpPasdap@s8sage 32. Then, the thermal nediumflows through the

t enper at ure adj ust | t i i Ld_a d
directions. |nwar d@%&%uq%mrgﬁgggﬁg\%gf %égcgn?%gg?ﬁgfgie%é)&g o(}ggi %gpgﬁé‘\é@%f

t he tenper at compail§astanpofl ishsisggeable dhd alwotkp 2808 WoRRmdidrgpréss wagd

t hr ough, put goi n onnectjn sspges_46¢c,. 46b, respectjvely..into the

out goi nbgsup%I ‘(}gf)gg§388 ‘2‘9?%375 e?ﬁ? np?ﬁ?’%lﬂjgrhg t’ﬁ%b f)%t e{;hﬁoﬂ%ﬁﬁ&f‘ﬁg pgilglé@e
24. In the phbvshyrgpdabskidd sektdwabrmagerisighicid 000l titergartaaitisection
adj ust mrent passage 32 is divided into two sections, and the individual
Dassage |'s Mafer Sithiacs EEEnan £ SO e SRSera% FEFRER REOREm
i's shortenedthdheiefote, wihErdigcassaeyst Wustard ingyidgn Wdfetpel pshisPing
operation canp gg shortened, and a quick re(gfonse in._tenperature change for
10 control | i hgPoperd: it attné é‘b‘%%“\ﬂé& s819Be HheCOBRAFhYYOFY t he
passage20s | peatefreapnaidra 41& 1he1uee inicesei Y ina gt Aichawadt sRAbct @ity
advantage is that rapid terrgerature control at the nost critical region of
t he wor kpi ecB18BRT pEhgRhPebedcaif FR/8Atdy. 15 In addition to the features
presented above, suffackHaBepRY 61 Afhd RRVERREHNN! Alko B kay RavTRIRas

uni form by maintaining a constant flow rate of thermal  nmedium®per unit area
of the upperapPal&shipgagerei@ntdn £ djldchilng, tord atsashgenti sparianeatof
the fluid pa Il (o) t Sl { ni ugh
465) and on e Hary ek SR iRl bRy REs a0 (A Richd b
adj ust n2ht passigee32 wewsin o thehi ekermatomsediimf lpag sage compadisesase.

It is also possible . to adjust the flowrates. b roviding a suitable.flqw
adj usting va&i/‘éklglrlllFﬁe oogilt go?%&p%{ﬁﬁéﬁi né%&é@é&g 4615 T Hid 4€5°¥6d8§ to
produce a copebpettiielwr ahea pellusyl itagatempelha tuppeadijusenepkaregdonsi t
is also possiple to praovide a_ thernml .insulation cover for the bottom
surface of tHBLFBwaFreptaraeds byor asidtdat idiy eI dadi At ¥Fe t Heraf Ponthe
thereby to faeikkhahg tgApPerature control 30 of the upper plate 30, so that
thermal response time lag is decreased to achieve even nore inproved

t enper aBlre controlni hhehpreppat pbaish3ng appshatnd, bbepnated thdivabiuhéugh
t he t hernal jd_is supplied.fromone entr rt angd. i ned_through

exi t ports  ToOLEaReR R VBB M e, o e s AR PR TR TGP HER B
perm ssi bl e tonaroaned, af Plalpdtinedi e} tpeetSomth Urinbg e dr i bua
common outlet thereby to provide a plurality of tenperature adjustnent
passages so 28 FBLlbbYarH2sieRs aAnd HdraRdescdit Aerads peddshing conditions.

Temperature control is further enhanced by selecting a material



5 The second enbodinent will be presented in the following with refege (f?
to Figures 3 to 6. The polishing table 12, in this enbodi nent, is cor%fr]ui g[g
by: an upper plate 30 having a polishing cloth 10 nounted on top; a second
plate 34 having a plurality (five shown in Figure 3) of circular
groove-shaped 10 tenperature adjustnent fbuid passages 32a, 32b, 32c, 32d,
32e formed on the top surface; a third plate 38 having a space 36 forned at
certain | ocatjons; and a | qwer Ig%?teAA havi ng i ncom n% and out goi ng
thermal nmedCdm SH@RI eSOUHICYU KY e AN P Y adPEFly Hhd tESRFUNFREES ng
with the coneepldilatdd WidnPeassadnsakz £8gidh, MSas d #bF rQWee £ Pomt e
space 36 within the third plate 38 1s provided for the purpose of
accommodat i #§ermednipag s@udsotiogbhrgseohincet fagipnpes fdallaboteédrso that

i cating the .t . fluid f d_and | | at es_34,. 44,
and 11 ow ad QSTRG. JAR ELEEH: AR SIand LAt PABE B ovTHERE BHEF R TREDH ng
20 connect i p@npilpes aéhd ewid .as SOigd Bé Bk &l i Vtﬁe%’érﬁtﬁﬁaoiis%hb a5y §item

W

control unit (CPU) 50 and associ ated devi ces, which | T be explained
later. In tREOVEAIGSSANRGTAPPR A M IRhd BRIV ALY pasShbeat508F v dniREERYD

t hat t her mal, flsWind ;f i L I : e
44 fromthebggﬁc@g%tlrr%gg\é@e%?%éP%ggEgtgeeﬂZ%Blcabn ?fl%gs\/\ggrﬁgglggieluéaglgoﬁﬁ (@l'ﬂ;

i ncom ng suppitegradsale etigiamductdre deasisest.i ve i ntersecting points with

t he tenperature adjustnent passages 32a, 32b, 32c, 32d, 32e, and then flows
further upwards through respective incom ng connecting pipes 30 46a, and
then eritters and flows hal f - ma\ledl Dagcedpbion dhepmsiaages 32a, 32b, 32c,
32d, 32e. The fluid returns,radially through the outgol ng passage 42 and

1 ovs thiough the FG@GG My EonReciS T HosCHBRS t & SREAIRY APLEEh othe Bt er
concentric passagendtralcan al Filreeatdnira idfedthe surface of the upper

pl at e -~8J U1 2002 9 30, thernocouples 52a, 52b, 52c, 52d, 52e are
provi ded to correfpONda ¢ thfe 3 BEXEPSRS 10 FaAEH (ORI W &9l iR nkhtin
passages 32gjg32le 132c, 32d, 32e. Qutput cables fromthe thernocouples are
connected to a control unit (CPU 50 disposed 5 in the center space in the
third flhate 38, | HigWir® chséS Fhischematt GRPES5G 8T igperlat eilevy of celke ai n
software, apdi19enshRf 8 A &alVer GUUIY SiBind(a, each of the flow

adj ust ment val ves 48a, 48b, 48c, 48d, 48e in accordance with the out put

vol t ages from t heFrhgeagplies s52a pe3Bpectiye Figw Fheough tehiseatdanpl By 10
CPU is operg.t_i_%qgencée.pendently by an internal power, but it may be

control |l ed by ~“an ext'ernal controller by providing an appropriate wring
circuitry. Flow adjigsineeri ual wes i8@mrgdb, ci8ss 48dti4Bmlnayibe oferdied
by electyic tor .o, pressure .ajr,.source.. 15 In this enbodi ment, the upper
two pl goes %%p?gfclﬁllatsee %an nsgcl(?gld:epl%dte 34 ) of the plates 30, 34, 38
and 44 to conpri s@iguerepbliisshifdgwtabice fi?xr ahe stees ah whdcghkbyollheromddsy
conductive material. such as .SiC.so as to inprove the responsiveness of the
pol i shing sdff &cé& (Mt rol 1ing. SiC has a thermal 20
conductivity of Or@gues /72 ¢ Cawschlemas iab@itosisn €ect henadl weelorof the

stainless steels. It is not necessary for the third plate 38 and the | ower
pl ate 44 topf?g\}éhﬂé‘ﬁi _ r}ﬁllj‘ Pﬁ%@_n tt}%é%mb&%‘&\_fdﬁ;vi ty, and, in fact,
| ower tiser mal CO“@“i‘é‘h‘r\é 28 ofs S{ addv &fse ¢ eﬁién' sidesirale Qe EVePhre

tenperature changes 25 in the thermal nmediumflow ng therethrough. The
oper at i on oRAJNE GEINts Hi g da dsaass sdiowrhd e dhisgutiicti%®in present ed above

wi || be explai nedgu f.ar ] i L QUF
Thermal nmedium i sF\gngggéaig %bagggﬁwégtagaﬁfa# gﬁ%%épdéegg&hésgoﬁﬁg#lte%%?%ﬁ mal
medi um ( codhi rdpe3 thivat embodimteng ;case ) is at a desired tenperature .
Control unit 5 0 s pre-progranmed with a target tenperature Tn n=a .
PO Tor each SRR Ponber At BPESRd AR HANE et bahet Eath comienaaatabyy.
32e ( Sgep pollishheRy MidrlelA ad the polishing table 12 are rotated

respectively while supplying a polishing solution Q on 8 J UL 2002 10
Figure 10 1s a perspective view through a section X in

Figure 9.



the surface of the polishing cloth 10 through the sol ution nozzle 16§ Juhdll!
the workpiece Wheld by the top ring 14 is pressed against the cloth 10 to
perform polishing ( step 2 ) . Surface tenperature of the workpiece Wis
altered in accordance with a thermal balance 5 between heat generated by
friction and heat renoved by the poli shi n3§50| ution and others. During
polishing, tenperature neasurenents are taken at certain intervals (step
3), and thernocoupl es , .h2e t ect | ve tenperature
measurenents tn to theﬁ%tc%eo%%%nfg%}ﬁéoﬁﬁgofﬁén#'f‘&% J'cdonrrpar es
measured tenperat utresthae fivllowaigett ienperst e dimentstepotding andthé

Tn=tn ( within an al| owabl e devjation range 0l.ishing is continued at
the sane set?’?%@%“ﬁnﬁng?’éﬁé‘jgu%%ﬂéu%%tpq%;ges‘féﬁfl é‘P]eFrtb rpefﬁgm B Fq:gg{:g§
flow rate isydafd Qaseﬂo@![s'hﬁg%)ctﬂglé%{;?Z ]gipﬁ&'oﬂﬁarqfsetdhgyﬁaﬁ%ﬁﬁeﬁp%ﬂ@;t:égsv@| ow

adj ustment val ve 48n ( step , if T">tn, the opening of the
adj ust meht vRavendsgn pelisbieasetbth st@painted o tdpg st sgsosghpagiiendito

step 3 are r to.continue i.shing. cordi in the palishi
appar at us. 1 REReS e iR ke Bk g oe dbr ndat Dol o 87
plurality offsrmgshaped reg eus flaeel aragioi vatiad l1emperplate adj havimat
passages 32a, 32b, 32c, 32d or ,32e so as to epable adjusti ng the flow rates
i ndependent | {PF RS pRBE; Véltﬁgé-élagg’.erﬂﬁls Ty R bh Bt FREST he? maf <
regions enabbgréfdiggpPoRdasEntgbl undd teomehantest iy | opatp8OtisbiNg with
conditions of the polishing surface, so that nore uniformdistribution, of

t enper al fir e @ARC BREHHE aifdeldo\RAS FaEESHWERpi e w B f FREPDdadjligdts ndt 1s
tenperature | regLan Opnpl IS € i t ec e e p
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two thernmal pkattentgupply passages 40a, ~ 8 J UL IUJR 11 40b are

provi degsto direct_two thernmal nedia.from ext er{1€l sogrc ) to.thg ggl i sgi ng
table 127 Inlet pdrtdlGPHRY FHHRTT thA? AASFEESAt Ut BegsS Ut RERE T BasEHGRS
32a, 32b, ..t&Apeastucenadriicamedtt &liliey mals gl W sappiyopassngesadfal
40b through 5, i ndivi duyal_ fl ow adjustnment val ves 48a, 4 and cannecti
passages 51.mb%TP%anE?ett§Jeiﬁn Fﬁ% CERiSH aﬁépetréﬁ?&rgﬁﬁ %Rgcﬁ t g %aggﬁges
32a, 32b, . 1232ermftc ieQNoHBIcERIEthd 6 fr €héllimpasnageohdet bifyPudsudjesndaal
connecti ng passages 53. Tenperatures itself of thermal nedium f| ow ng 'hnto
the passagestiot@atedhplow theypodishdpgnfalle b2 SAFESPHA Rt ARG
the m xppg rabéfr9bnt REr tvRet RRY@idRAI R, laRdi ¥i featr£hadngh of iddiee 1.

t enper ature adj ust ment passages is nade as shown in Figure 7B so that each
passage i s proviaLRI G ALIRY ARSFRIS 4R8 bH NS SSOEP Hhe G teids 6Rdt ed

at the ends of eaeh ;SHs&z%@eQ_ﬁzr,i %n%eVﬁﬁgoﬂ#grEBﬂﬁeéﬂﬁnﬁogj%a"d% tPsc is
respective incom ng ‘and outgoing connecti ng passages 51, 53. Two ther nal
medi um passagernaohedud tdre isepderard Afy thet herperauraad strendt £dgddre.
Qperational ste i | aj it rgace to a flowchart shown in
Fi gure 8. Thé d???%nrg%cg%i ﬁ'igoﬁhﬂg h%tgrrgtaﬁg‘%oleiggy fromthat in Figure 6 is
t hat tha5obj ect of Thenefokeinast Bpsefnahdoléeima Fingrdisng pas sage fisofioraed of
thermal nmedi umwhil e the object .of .contr in_Figure 8 js the mxing ratio
of first the%?ra%?repcﬁltﬁﬁe% :tagjelceo& Fﬁer%hﬁ?: ﬁgﬁgﬁ}ﬁrwani 6‘%%41 “W&é,% W Ién

t he nmeasur edftempRteabuteetsof eas iady thackatgec ftbipepatstge 2brhigally
proportion of warmwater isS, incr easedﬁéste 5% and conver selﬁ%tv\,hen t he
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rates of both nedia concurrently. 30 In this enbodi ment, because two
t her mal 3fedi acobndi platend4t voaplen vireso dilee (Fsabenaia neatag Jofs tmemfe fadudde
change is in ased conpar wth _the i ous enpodi her ef qr e,
hi ghly respoﬁélg\slégFenpe'r at ree%’onﬁlgl %%%%fa%q%&@%gaaﬂﬁ%éq gé:?lgf
tenperature tempeohtaae hajwsdaead flaftdapiovaged3d 4d HramZnkd inward
tenperature given the cold water to a high tenperatur eggi ven by the warm
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S intentionally targeted individual tenperatures. In the above-descrghgdoyn
enbodi nents, the polishing table conprises a polishing cloth nounted on"a
surface plate of the turntable. However, it is also permssible to use a
turntabl e having a grindstone nmounted on the surface plate as a polishing
10 tool. The grindstone is |ess susceptiblle agai nst deformati on thereby
capabl e of providing a high flatness of the polished surface. In this case,
the grindstone can be made of a high thermal conductivity material thereby
to provide &%RHH 9<EPSHEIrdcHEERUS CUtaRisrataneeebanaara pTader4p6l i s ng

table. 15| dd-AlyRp) 1 Gakl 144y 53@&9585%% i%gv%%tsis% d $ M54 WedPrR
pol i shing apparatus for providing a mrror~po Préd PSP aSe “dn & vior piece
in a manuf adthurduyh priceessteof ceEmaondictpasswder24or |iquid crystal 20

di spl ay. a~ai_ ~aa~ 13 CLAIMS 1. A polishing apparatus conprising a
pol i shing table ard agaﬁr RS B WP a2 bis I]1§I o‘?ﬁg SA pF‘es%‘?‘h’bt%]W‘?%bi ece

agai nst 5 salehRAd i adabkRentapds POLESY 19 & 8Pl gehattOcRoRUd S A,
section or a polishing tool attachiment Section at a surface thereof and a
t hermal mediaid passhyelY biwal PaISeRg s ak diails Shost swdrieimtsaieindiskamion

medi um passac%\ec.c’f@;[“ Bfig nllika! !n%é’df\g‘n of ot SHB?E%E%G. ag) UStRnL, passpges
provi ded respectively I'n a prurality of tenpérature adj ustient regdi ons

whi ch are f oreamsbdnry adbal Istaditvimy ngpa tshe f pog ishéagofoseardt ol | shinngbe
table. 2. A oIishiqg ag gratus C nprisin% a polishing 15 table and a

wor kpi ece hSRHT T ho 8 ng SHPF eEEFRGPE SOk pt BRRELFEIREL chapge for

pol i shing t adrsrsial thpobpshafgohalah hByi REH3 RRIH.Shi A¥sS§ECHRRUBR athe
pol i shing tool attachment section at a surface thereof and a thernmal nedi um
passage for MREMITThPSEiNG 88FFA0E 1801RRaLEEHANCBRPEtReERRF NEEWP EIR RS dhe

conprises a jp| UERd &t ¥mBbal RERE! Al € Rl MstJBNE 5 PR$SRIGS PPV dEsk rature
respectively in a plurality of tenperature adjustnent regions Ich are
formed by r&ATHINGL RYiBheguessueTratécatesegfionaiod pdla sivinkpiests «anadpel

passages. extoniias 11 o JTUd entry port. di sposed bet ween a Center and
peri phery of said Ipol addinipn abbe thaucteatitemnprpasssgd etoords swrface
Ce ot o o A AL 100E AU WULE: SLles Paseegt S iele MBEENE
wher ei n sai anfinfiaireirig p pondtast [fdeat edtatod thadimall peditimgrex aniesgoeai ng
to that of Soaf dtl\qNé)”t(J ip $© pqoaxltdee.r V\‘?U %c%ollévsehitr}gis objective, the cross
sectional area of the fluid passage may be varied on the outside
20 passage (draining through 46b) and on the inside passage
(draining through 46c) of the temperature adjustment passage
32 so as to achieve a constant flow rate in each case. It is
also possible to adjust the flow rates by providing a suitable
flow adjusting valve in the outgoing connecting passages 46b
25 and 46c 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 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



8 J UL 2002 14 4. A polishing apparatus conprising a polishing taQJf ﬁfﬂﬂf
wor kpi ece hol der for hol ding and pressing a workpi ece agai nst said J '
polishing table, said polishing table having a polishing section or a 5
polishing tool attachment section at a surface thereof and a thermal nedium
passage formed al ong said surface, wherei # said thermal medi um passage
conprises a pIuraIity of tenperature adj ust ment passages provided
respectively urallt t ut adj st ment_r.egi.ons
fored. 10° by At g Ak Rl et 6 5 F LR g ot 4 ah % i o
appar at us bei 3g yrr=Qvited fehbri | oo jawst ﬁgainagévm:d@gh iandbyimduabhylet
controlling fluid flowrates in said tenEerature adj ust nrent passages. 15 5.
Ri
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provi ded respecs i Mebydimedt pl Ug abbihyr Ded epPerat uipp@ﬂl pBAHBNS O rl@ﬂb@ﬂﬁ
which are forned 10 by radially dividing a surface area of said BO|IS i ng

tabl e, said RppbFRing BEPHY B dW‘Hé*cP%Ct% @@ﬁsérsﬁﬁﬁﬁéi pértredduhprgny 2
tenperat ures,j - yp{+ u?f% éaéhémﬁ ft%\ﬁiréuq fafngr(%(%\%" SRRLES!

neans for controllin I vi dual tes o medi owing In
sai d teh@erat%m@eaﬁtuseW@ﬁmuﬁam%ag@§iux5Pbssﬁqmﬂ B§hung2@ppéﬁabu§2d 32e
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pressi ng a worKpi ece agalns ing ta sald po |§h|ng
havi ng a pol feined a%cérbalnrlmamqml | sl QL dvoet patatt@chmmﬁpinomanga
surface thereof and a.t di um ssa e. forned al on 0 ? ge

80 o Hpe

wherei n sai % &%@h‘é&ﬁﬂ%’a@ 2Bt WERLY PRFIAALT t

adj ust rrent PESG BYEBY pasmn@lﬁﬂnmﬁcpeeﬁng/a}lytn fthe pbﬂ&éhtkicoﬁlbﬁﬁppéﬁéﬂgés
adjust reﬁ ns mhlch are .forped 2 radlaJl%ﬁd|V|d| gma surface area
of said }rbol i $hi 1§ -t abFeS PN FEJETIER ac G 8§R6R T V&3 pbhe g PLAFE

bei ng made ofsg higrpfbew@a €endugpki yht og@t@fI@écoxﬁnod\aﬂghgsmagmaﬁ@aaaaus
according to claim7, wherein said 30 high thermal conductivity materi al

has a ther ne?U EINHREGAANSF HinghBiPERAS 20, BBP CAI/ LIPBARLCating the thermal

fluid passages of second and lower plates 34, 44, and flow
adjusting valves 48a, 48b, 48c, 48d, 48e provided on the incoming
20 connecting 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



9. A polishing apparatus according to claim?7, wherein said high thqug 2002
conductivity material conprises SiC. -- 8J U1 2007?. 16 10. A polishing
apparatus conprising a polishing table and a workpi ece hol der for pressing
a wor kpi ece towards said polishing table, 5 said polishing table having a
pol i shing section or a polishing tool attdchment section at a surface

t hereof and a thermal nedi um passage forned al ong said surface, wherein at

| east f i f said palishing t i de. of terial. _qf .high
thermal  conddet | ITYROGR ASE ASB6r iy Sbar 3206 SARora hPEBvePaimeD0.
wher ei n sai éohtir@poer med eardudidaviilonsmeieréadhhasmperhenmel LORGEEN ty

hi gher than 0.06 cal/cms/C. 15 12 . Aagolishing appar atus according to
claim 10 , BREFEIESsal4R hi gRLvhetdtal THhdudBPvi t WU | @b ERFpEreBs tdieC,
BJ U1 20 ' i.Shi Vi i.shi ect i I
pol i shi ng tg%F%gpﬁggﬁ%gﬁ?gggbgégﬁegﬁggqgﬂgf%@%tf%ggg%%hégguz %%ég%gﬁsﬁgdium
passage 5 or ied thlkongnsardsparkatce, tie Wielml plsaied 3Bhedinat hiredease paghage
conprises a plurality,of_ tenperature, adjustnent, pas es provi ded

respect | vel O LoFH815¢ o SoPPEERBER B0UF & el st ABRE VPSR oRSC WG 3558
fornmed by radiahk¥-donkdidlg sa ganf #ee anen of spé de Q) i et &a14Rs14.
A polishing table according to claim 13, wherein said thermal nedi um

passage i ncl8@es4Bhn dBCsaf 8di ehperidr @cecadpusentithpble ayetd ek tverddiagg st r om
a fluid ent a ' en ce r pes L ph . Sal

pol i shing tréa%logl, Eéﬁgﬁ%?%}?q%%\ggésggg’eg%gﬁdgggé gﬁééntefer? 15cﬁlésgél mple,
pol i shilfg t &lFlUe ig5ophihtedt hedepasdagelexberds ingexnpdr pplery bt sat chay

polishing tahle, 15. li.shing a ratus accardi to.claiml4..wherein
Saia 11 ura 2o rooBerelrBe) o2, &b APREEFhAT. AU Cafr hfRhi T 26T o
that of sai dppuoppiiece wokdey wdidwitoli sHlog. adfustmeot ivellives 4abl &@8b,

di t lai m. 13, wh i i d t ided with fl .
ad] st ment JAFveloRord $RATRY draPPEEBREr BT |90R5 1 BOFPow T v ESS P & 4t
t enper at ur esdaradi.ust nent passages. 17. A polishing table according to

claim 13, wherein_said apparatus is provided with tenperature adjustnment
e

means flor indi vi dé&@ EPiEoRRPERLMAR: ehpR A SYSr PLRERFRN URRETF P13 D B30

suppl i ed t0a%a Heb6ARGS PLHE 3 A4S AR 1 PESSAWES 341838 ArROUiaSHb Rbriil s
according to claim 13, wherein said apparatus is provided with sensor means

13, pp S P
for measuri féeteppéshlngcsable J2r ppadnddse afi R 9Bl yshRarBat + AP 1B oY and

-- 0 JUL 20Qhterial 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 1s 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



1~ flow control neans for controlling individual flow rates of therngljy 200
nmedia flowng in said tenperature adjustnent passages in accordance with
out put of said sensor nmeans. 5 19. A polishing table according to claim13,
wherein at |east surface region of said pglishing table is made of high
thermal conductivity material. 20. A polishing table according to claim 19,
wherein said high 10 thermal conductivity material has a thermal

conducti vi t ¥nbi Gheratb8YE Qh_@@d'lélﬂs/rpifﬂaséﬁltﬁjlo-tﬁr@@bh%ﬁié‘ﬁo @bk 6n 3eeo1d ng
to claim19, wherein said high thermal conductivity material conprises SiC.

15 22. A pollitsha g tyspupakniecemphiedidney hpctommiing 14biseprads ad waadgisdce

hol der for |_di I I Lkpl.ece i st sal i,.shi e,
cai d pol 1 shig tagr D TeabP L ol PR B TR 87" 2 S0f piFe RER ARt
attachnent se€cih®woatkpd etidf W deeal beredfinartbar ddreramb tAedt herpas Sade rfar med
al ong said surface, said thermal medi um passage conprising a fluid entr

port di SposB&tWrERay 4t weeheR2EeAt BY dXdChdripidd) kpakaf ampBeishynd™

table. 25 234)AspAls NG @RRArAIHHQRYY . sing a polishing table and a
wor kpi ece hol der for holding and pressing a workpi ece agai nst said

pol i shing tabl e, ®airdngobiosdhishgndabtempavihyra pessshengnsecaiorraten at
polishing t ta cti at, .a r e eQf 3 her
medi um passgggtg I\')L%lngg‘r%%na}essa(isg%spuraf)dcza?lcigcﬁl(? r%‘%go#%le%gﬁ%rﬁ %azébs’age ’
conpri sing akd,eate ttuwtgmtf Indspguaritve frempentarty ran theasiir enfensai d tdweruted
medi um - 8 U.L 2002 19 24. A polishi appar at us conpr.i sing: a

Dol Shilfy 1 SEPETRNFRECGE o Snthal e Lottt taa AT R B Ry A HTes
attachnment seciom vdrgesudiser Ofusad & pestshing, tald g rand-@ thedidh an
medi um passage fornmed al gng said surface, wherein said thermal nedi um
passage conpri:&¥§kad HRGVAAP Tof APdRperRR L By Ust RERT 1pasSagbst e cAfed
respectivel gotR idgdl Whal s£¥pofsdiimaiaivne adbysy ARRl r£E8L088 . W £/ st e,
formed by radially dividing a surface area of said polishing table; a
wor kpi ece héll@®r Bp&EFabLe tdLPORUSERAd it eFednaitikptice @paPHBY s@f d the

pol i shiyag ! abl-go A dd PUokARE;AALUSLEBLL AL AL (QRRIABYS Loqlndividual Iy
control flui low rates in said plurality of tenperature’ad] ustnment
passages, wideeppeatingeadtthe fliokagdinegnent ofakes d 8olisshirereaadd e 4temade

SRS A e O S

polishing.

Accordingly, in the 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 tochanges 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 medium supply passages 40a,



conductivity. 25. A polishing apparatus according to claim 24, MMELghﬂH%@Md
polishing table has a fluid entry port disposed between a center an

peri phery of said polishing table, and said plurality of tenperature

adj ust mrent passages conprises two tenperature adjustnment passages extendi ng
fromsaid fluid entry port such that a fillst of said two tenperature

adj ust ment passages extends to said center of said polishing table and a

second of S?&' t wo te ﬁ%té{we aed ust mantv(qpassages extends to said
peri phery o %Ir%oPF gt 5Bl E1regt gt SObPl Jedsa ArEBl istheigal

apparatus a ggﬁear i ai ) 4t I t d
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conpri sisng aricERperailur e1ad) dsjiertinafansafvds i adhyi digdl | ¥ngortdmiddtihg
tenperatures of thermal nmedia to be supp Iled to said plurality of

t enper at ur e PAgjS#ISfend lpas@‘é*’g%%t FPrig peifi skhag Hbariaums! aderanE4ese
claim 24, %tn?&f@&b%'sﬁ esSERFOM3ARANS {0 'I%aéb'ﬁu&lﬂﬂl{:gggﬁr%%.ﬁt%fr{‘

vari ous Iocatl ons of s ace regl on and f ow control neans f
control | i ng pasdiadedudi4 f I‘@lwrcnaglm Dndihedual nmednaeftdugngpalsssgiess  53.

plurality o erature. t a ccardanc th out ut of
said sensor&né“é)rggra%e %g#@hrﬁ 66‘5 a’? §l‘é18 Sttt 118%8\,\%?%@43 et ei n
sai d matoeri al2agf 3bbgh .t heermle cnnﬂgem it yhbasazd, hleyﬁmlaxmn@ﬁhte\mﬂmng

hi gher than 0.06 cal/cms/C. 3 ol i shi ng appar at us conpri si ng:

oL Shi ng- § ABita et nEhon Bt ChesBe S ot B b o ObPERPRG Ofadine
attachnment segigedniired sdtiifsaaRndf padisdgrel s5hhagetadl shand Bn tHEFIBE 7B
medi um passage forned al ong said surface, wherein said thermal nedi um

passage conmsd Egétae'?ﬂ}hi?éﬁﬁtaﬁeo%s PERYEORAY EL AR AER P S $8Ged D T Hed

respecti vel Yoork gnBLHr&td et deeapard Wneisadh WidieBE d&igk ofer YBich, & &y
fornmed by radially dividing a surface area of said polishing table; a

wor kpi é6e halidg@s oééﬁiabq:‘enltl%c’qiﬁqid %drﬁﬁ@%tav\ﬁork@ﬁ:@@enagaaMt cg:g;gplng
Cont rol 1 utq o v B TR OER 851 aral | T o e, AR B oY
passages, 40b are separated by ;Jthermally lDSJ?gtlve structure
Operational steps will be explained with reference to a
flowchart shown in Figure 8. The difference 1in 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. In otherwords,
when the measured temperature is less than the target temperature,
25 the proportion of warm water is 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 | east a surface region of said polishing table is nade OEH%IZWZ
material of high thermal conductivity, said material of high ther
conductivity conprising SiC w8 J U~ 2002 21 32. A polishing apparatus
conprising: a polishing table having one ﬁk a polishing section and a
polishing tool attachment section at a surfiace of said polishing table and
a thermal nedium passage formed along said surface, wherein at |east a
surface regi t (IS e}
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t hermal nedi um gassa ge conprises a plurality of tenperature adjustnent

passaged Oproir@dd rBBpesrin@sioneg hspl%ﬁ%lsllx%f:@ﬁtltkel@@@@tlmﬁéi fipstmpdrion
regi ons whic ld ar

ol shing tabFor CEa AERFRy PRt Bistorh it Ml FLasdRRetli g PG obe
i ndi vi dual | y ssgfacel. qu|dhisomasabeShengsandspbueabanybefm@@hpeﬂhﬁumagh

fabl'e s masher ity aindrEs P ot rEr el RAEE VRe) nRBVEaR0 R A
nedlun1passagesg@MSaGEQesalﬂoneﬁempe&at@r@ugﬁnﬁﬂm@rm&ltnenﬁmbismlmg-table
15
Industrial Applicability
The present invention is useful as a polishing apparatus
for providing a mirror polished surface on a workpiece in'a
manufacturing process of semiconductor wafer or liguid crystal

20 display.



6 J UL 2002 22 3 6. A polishing table according to claim3 5, wherein said
polishing table has a fluid entry port disposed between a center and &JUL 2007
peri phery of said polishing table, and said plurality of tenperature

adj ust mrent passages conprises two tenperature adjustnment passages extendi ng
fromsaid fluid entry port such that %irst of said two tenperature

adj ust nent passages extends to said center of said polishing table and a
second of said two tenperature adjustnment passages extends to said

peri phery of said polishing table. 37. A polishing table according to claim
36, wherein said fluid entry port is lgegh@d 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 adjustpent device canprises fl.ow adjustnment valves. .3 9. A polishing
tabl e according t Qé%ﬁ%h#gaiaRRﬁﬁﬁﬁﬁs COMBrtetRg & f@ﬁﬁ@P&PﬁrEaQEFugpﬁent
means for idegiowkgulceyh6Ddés Aldr Rg1teApedred gﬁ:@%s@.hgt sejdip R agheibe

supplied to said m;ﬂéﬁity of tenperature adjustnent passages. 4

pol i shithg tbid RebbiMing ©8P1Gai m 35, further conprising: sensor means for

measur i ng terrperagégffpaﬂmﬂfugawéahhe-ﬁ%fg %@qus%mﬁsgag%étiﬁg%r apd

fl ow control neans controlTing indivi fl'ow rate nmedi a

f1 owi ng i n Ealisplng didaly agftacdmertataact isd) ast resurgassagberenfasndrdance

wi t h out put, ,of i d sensor EE% : i shi t abl cording to claim
35, mhereirF%%ﬁ@?imﬁ%giu 55 2%% ﬁ%%ﬁé%aﬁﬂgg d&%ﬁﬁv%%f%ﬁg%’a t her mal
conductivity hi ghéterdians8iQa&eatrdalmed Cum passagelcbmprif8s 23pddraAity
polishing table according tq claim35, wherein sg%gagaterial,of hi

h
t her mat© corftfudtFRRIAA WS AAJES PEEBL RASSAIRHIREH ﬁp?a’srpﬁ‘-‘&sl"@&ﬁ(pgps? ng: a

pol i shing tga)ses Mot Ner Agnpfra i@ iadtjiuk@nentt kegiand @hRehi shengotnel
attachnment section o . Lo
by radially dividing a surface area of said polishing table.

2. A polishing apparatus comprising a polishing

15 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
thermal medium passage formed along said surface,

20 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,
said thermal medium passage including two of said temperature

25 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
table.

30
3. A polishing apparatus according to claim 1,
wherein said fluid entry port is located at a radial position

corresponding to that of said workpiece holder while polishing.



at a surface of said polishing table and a thernmal nedi um passage forqﬁﬁ

al ong said surface, wherein said thernmal nedi um passage conprises’33#w U
entry port disposed m dway between a center and a periphery of said
polishing table; and a workpi ece hol der operable to hold and press a

wor kpi ece agai nst said polishing tabIQJ wherein at | east a surface region
of said polishing table is made of a nﬁﬁerial of high thermal conductivity
and said thermal nedi um passage contacts said material of high thernal
conductivity, and wherein said polishing table has a fluid entry port

di sposed bgtween,a center an f 5 L L.shy t | d
fluid entrg'port bei ng Iocatgdﬁggﬁghggg?ng%ggﬁ%ﬁgﬂﬂg?agﬁl apgp#gﬁ?%gétable
corresponditaplecard pogitkmiead hedddrwirkhoedengameprdssing gpwbrkbiege 44.
A polishing apBaratus co niELng: a golishing tabl e having one of a
pol i shi ng 88BLP§H SAdIaPRILAEH NG “ABGF at t achment section at a surface of
said polishing tahlig a8dianikef relbiediaimpssagelighiBg aAdosidk a
surface, wherein said thermal nedi um passage conprises at |east three fluid
ports Por BRLighing &xPl attachmenkaFertdrinptandSArfiveRpreesendlard a

operabl e t a S Kpi agaj nst iy d LShi ng table,
mﬁerein atengéglaagggpgcéagggggngg?ﬁggigﬁ%géigﬁ?ﬁgsggt%égfsgnade of a
mat eri al of hi ghwheeeinlsaiohdhetrmailtyedin pasdagkerombr el anp basshiey

contacts sai.d materi conducti vi.t

| _of high, thermal ,, and_wher.ein_said
poli shi ng PAbFEMREEEUFF A Q) ERERTI s e Pe SR LR R ST BLY al %
periphery gfiugaidtgobifshefigetrabhee aaidsthentd e8giynpovhibri agel peohed at a
radi al _position of _said polishing table corresponding to a position of said
wor kpit@ce HBIHéFl&&ﬂynélﬂéFF§ﬁiﬁg?urfécﬁ Ferphsay E%;lipb%¥i5#9¥ﬁy
apparat us gQHBlhppBYatus being provided with flow adjustment valves for
individually controlling fluid flow rates in said temperature

adjustment passages.

15 5. (cancelled)



a polishing table having one of a polishing section and a polishingaﬁgﬁfzmz
attachnment section at a surface of said polishing table and a therma ‘
medi um passage fornmed al ong said surface; and a workpi ece hol der operable
to hold and press a workpi ece against said polishing table, wherein said
thermal nedi um passage conprises a pluality of tenperature adjustnent
passages provided respectively in a plurality of tenperature adjustnent
regions which are formed by radially dividing a surface area of said
polishing table, wherein at |east a surface region of said polishing table

i s made of material of hig J,V] .Sal I di um
passage contacts said materi Ié bQ?_{%ﬁl %gg%%%%t\{ic%%gﬁg?%\%?bg,ég%&%\i\/r%r
sai d pol i shiaigld ahten agkpitteilh el Yo pdrdl diirspasd prestsinena a:o«r&@tl@beand a

peri phery of said poljshi table d fluid entry port being |ocated at a
radi al posid9%oHTF Y Eﬁfﬁﬁg ee’ correspondl ng to a position of said

wor kpi ece hol der (kg Pi)él'l ngabf@ ndvRabl $hig anPaA At MscRLeerding to
claim45, wherein said plurality of tenperafure adjustnent passages

conpri Ses tped- tsdrigeg dtenk ada}mwm W@@ﬂ evdifisgef toereaifd ankduid
t t h L t t
entry port .Sl fﬂE“%eq‘ﬁe@l‘L# p:ataﬁg;gpol | grhn{e\g) rsad1 g{esl&@ st ment  passages

extends to sa e and a second of said two
t enperature adj usdnamﬁlmaasdgﬂsemnalemddlmn pms:hgmcompen.yesfa paudapdkiyshi ng

table. 47. ol i r.at s accor to c ur ther -conprising
[ ow ad) ustHeRCuRAARR I BRIBFEERY, ROF R 58| PEPCLIFT ofeTHaR 49 5 Fafes
sai d pl ur algtir=0fi #3e e rodnyed a0) res el thassagesyioh® Ahieh afengoapear at us
according to claim45, further conprising a tenperature adjustnent neans

for ind vi di}’alqiﬂ@rﬂtﬁ d#’r‘{]rijgmc?er?pé"r’-’d?[f@i‘:@s aged; okt ﬁélldrrééhlécShtlngéa§&6pl i ed
to said pl yald a3b f atted@%'éih rﬁr@@h&é&@?ﬂgh PASSAE Sneahd f'%rpﬁle'aéti'r@.ﬂg

apparat us accordi to claim further conpri si ng sensor rreans
measuri ng tt@n}m@ww i¥n \z@nw lecatiions off saiid surface r@gp-@n aadd

fllow contrgh Qwas%gfql GRO4EO! £ PO-LACEY] a%’z?z%j thereratep efokheLgel gpdia

flowwng in sad Ity of tenperature st nent passages in accordance
with out puttrmfrngaelu tesidnas ftowbnaasin said t@mperatane;aczﬁxssmwm pekssbeag
appar gtus according to claima45, wherein said naterial of high

7. 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
20 polishing tool attachment section at a surface thereof 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
25 by radially dividing a surface area of said polishing table,
at least surface region of said polishing table being made of

high thermal conductivity material.

8. A polishing apparatus according to claim 7, wherein said
30 high thermal conductivity material has a thermal conductivity
higher than 0.06 cal/cm/s/°C.

9. A polishing apparatus according to claim 7, wherein said

high thermal conductivity material comprises SicC.



tenperature conductivity has a thermal conductivity higher than 0.@6jy; 200
cal/cms/C. 51. A polishing apparatus conprising. a polishing table have
one of a polishing section and a polishing tool attachnent section at a
surface of said polishing table and a thermal nedi um passage forned al ong
said surface; and a workpi ece hol der ojggr able to hold and press a workpi ece
agai nst said polishing table, wherein id thermal nedi um passage conpri ses
a plurality of tenperature adjustnment passages provided respectively in a
plurality of tenperature adjustnent regions which are formed by radially
dividing a surface area of said polishing table, wherein at |east a surface
region of said polishing table is nade of material or high thernal

conduct i vi tlyy,. saiad prdtiexhialg efppairghutsheomplr isdnduat ipeoiltiy hdenrpriadileg adidC,
and wherein said polishin able has a fluid entr qrt di sposed between a;
center and?Z ‘fﬂ%ﬂ‘ﬁﬁ@?? PGy BoF | SFESG b1 B, W éikg’lfsﬁ% dER¥RFYS p&tthei ng
| ocated at miriadiialg Regiitd on of said polishing table corresponding to a
position of said workpiece holder during polishing. -6 .A3. A Afh
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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

15 while other passage extends to a periphery of said polishing

table.

15. A polishing apparatus according to claim 14, wherein said
fluid entry 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 adjustment passages.

18. A polishing table according to claim 13, wherein said
apparatus 1s provided with sensor means for measuring

temperatures in various locations of said surface region and
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surface region of said polishing table is made of high thermal

conductivity material.

20. A polishing table according to claim 19, wherein said high
10 thermal conductivity material has a thermal conductivity higher
than 0.06 cal/cm/s/°C.

21. A polishing table according to claim 19, wherein said high
thermal conductivity material comprises SicC.
15
22. 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
20 polishing 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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at a surface of said polishing table and a thermal med1urn passage formed along said surface,

wherein said thermal medium passage comprises a plurality of temperature adjustment passages
provided respectively in a plurality of temperature adjﬁstment regions which 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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10% U& () - mig% U& Bohsl’}lgg la!pparatus according to claim 25, wherein said fluid entry port is located
at a radial position of said polishing table corresponding to a position of said workpiece holder during

polishing.

27. A polishing apparatus according to claim 24, wherein said flow rate

adjustment device comprises flow adjustment valves.

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 said

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 thermal 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 a polishing tool 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 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;

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, said material of high thermal conductivity comprising SiC.
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32. A polishing apparatus comprising:
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a polishing table having one of a polishing section and a polishing tool attachment section

at a surface of said polishing table and a thermal medium passage formed along said surface,
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 a workpiece towards said polishing table,

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.

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 table 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 a material of high

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

conductivity.
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h& () huxpozri'tB glg%sed 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.

37. A polishing tabie according to claim 36, wherein said fluid entry port is [ocated at a
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 to 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 polishing 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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at 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 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 between a center and a

periphery of said polishing table, said fluid entry port being located at a radial position of said

polishing tabie 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 attachment 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 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.
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a polishing table having one of a polishing section and a polishing tool attachment section
at a surface of said polishing table and a 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 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 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.

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 polishingtable and a second of said two temperature adjustment passages extends

to said periphery of said polishing table.

417, A polishing apparatus according to claim 45, further comprising flow
adjustment valves operable to individually contro! 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 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.
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51. A polishing apparatus comprising;

a polishing table have one of a polishing section and a polishing tool attachment section at
a surface of said polishing table and a 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 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 material or high thermal
conductivity, said material of high thermal conductivity comprising SiC, 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.



